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Executive Summary 

 Site Evaluation Study was performed by 
Dominion Energy, Inc. and Bechtel Power 
Corporation under U. S. Department of En-

ergy (DOE) Cooperative Agreement Number DE-
FC07-02ID14313 of two commercial and three 
federal sites to determine if they are suitable for 
potentially siting new nuclear power plants. 

Commercial Sites Evaluated 
The commercial sites evaluated were Dominion’s 

North Anna and Surry sites.  The 1803-acre North 
Anna site is located on Lake Anna in northeastern 
Virginia.  Two 944 MWe Westinghouse pressurized 
water reactors (PWRs) are currently in operation at 
North Anna.  The 840-acre Surry site is located on 
the south side of the James River in Surry County, 
Virginia.  Two 855 MWe Westinghouse PWRs are 
currently in operation at Surry.  These sites were 
selected because they are owned and controlled by 
Dominion, they have been demonstrated accept-
able in prior licensing actions with the U. S. Nuclear 
Regulatory Commission (NRC), both sites were 
originally issued construction permits for two addi-
tional units, and there is a large amount of data 
available on the sites. 

Federal Sites Evaluated 
The federal sites evaluated were the DOE’s Idaho 

National Engineering and Environmental Laboratory 
(INEEL), Portsmouth, and Savannah River sites. 

INEEL is one of nine multiprogram laboratories in 
the U. S. Department of Energy (DOE) complex.  The 
890 square mile INEEL site is located in east cen-
tral Idaho about 29 miles west of Idaho Falls.  The 
INEEL site has an extensive nuclear history and was 
recently established as DOE’s leading center for 
nuclear energy research and development. 

The Portsmouth site is a 3700-acre parcel of 
DOE-owned land located in south central Ohio 
about 65 miles south of Columbus.  A major portion 
of the site and existing facilities are leased to USEC, 
Inc. for the Portsmouth Gaseous Diffusion Plant.  
The Portsmouth site has substantial available elec-
trical transmission facilities that were used to sup-

port operation of the diffusion plant prior to the 
decision to cease operations at this facility. 

The 310 square mile Savannah River site is 
owned by DOE and is located in southwest South 
Carolina on the Savannah River.  The Savannah 
River site has an extensive nuclear history with 
substantial site infrastructure available to support 
existing DOE and new missions. 

These federal sites were selected for evaluation 
because (1) the sites represent valuable national 
assets with prior nuclear experience, (2) the sites 
have the potential to support reactor demonstra-
tions and/or commercial reactor development, (3) a 
large amount of site data exists, and (4) new nu-
clear power facilities would represent potentially 
promising new missions for these sites. 

Reactor Technologies 
Five advanced reactor designs were evaluated 

for each site.  The five designs selected included 
two evolutionary advanced light water reactor 
(ALWR) designs, the ABWR and AP1000, and three 
advanced modular gas and water cooled reactor 
designs, the GT-MHR, IRIS, and PBMR.  A brief de-
scription of each reactor type follows: 
 
n ABWR.  General Electric's Advanced Boiling Wa-

ter Reactor (ABWR) is a 1350 MWe standardized 
plant that has been certified under the NRC's re-
quirements in 10 CFR Part 52.  Two ABWRs are 
in operation in Japan.  Additional ABWRs are un-
der construction in Taiwan and are planned in 
Japan. 

n AP1000.  Westinghouse's Advanced Pressurized 
Water Reactor, AP1000, is a standardized, two-
loop 1117 MWe pressurized water reactor (PWR) 
with passive safety features.  The AP1000 is de-
rived directly from the NRC-certified AP600, a 
two-loop 600 MWe PWR. 

n GT-MHR.  General Atomic's Gas Turbine – Modu-
lar Helium Reactor (GT-MHR) is a 286 MWe 
modular, integrated direct-cycle nuclear power 
facility.  In the GT-MHR, the high temperature he-
lium coolant directly drives a gas turbine coupled 
to an electric generator.  The typical plant con-
figuration is 4 GT-MHR modules for a total elec-
trical output of 1144 MWe. 

A 
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n IRIS.  Westinghouse's International Reactor In-
novative and Secure (IRIS) is a modular, pressur-
ized light water reactor of medium power (335 
MWe).  The IRIS module uses standard commer-
cial fuel assemblies and is designed to operate 
over a five-year long straight burn fuel cycle.  The 
design consists of an integral reactor vessel that 
contains all the reactor coolant system compo-
nents, including the pressurizer, steam genera-
tors, and reactor coolant pumps, as well as ra-
diation shields.  Two plant configurations are en-
visioned for the IRIS, three single units (total 
output of 1005 MWe) or two twin units (total 
output of 1340 MWe). 

n PBMR.  PBMR Pty. Ltd's Pebble Bed Modular 
Reactor (PBMR) is a small-sized nuclear power 
plant, approximately 160 MWe, which uses 
coated uranium particles encased in graphite to 
form a fuel sphere.  The PBMR is envisioned as 
an 8-module plant, resulting in a total electrical 
output of about 1280 MWe. 

Bounding plant design information from each of 
the reactor vendors was used to determine whether 
the site and environmental conditions at the five 
sites would be compatible with each reactor type.  
The information included plant size, power level, 
general arrangement, required excavation, founda-
tion bearing pressures, cooling and water use re-
quirements, design basis for natural phenomena, 
required labor force, etc.  The quantity and quality 
of the information received varied depending on 
how much of the engineering and licensing effort 
had been completed for each reactor design.  The 
bounding design information is summarized for 
each reactor type in Part 1. 

Site Evaluation Process 
The siting study was performed in accordance 

with Bechtel's “Site Evaluation Process for New 
Nuclear Generation.”  This detailed process, which 
was recently updated to reflect the latest regulatory 
requirements and industry approaches, has been a 
Bechtel standard for over 25 years.  Each site was 
evaluated against 45 siting criteria grouped into 
four major categories:  Economic, Engineering, Envi-
ronmental, and Sociological.  Examples of the high-
est ranked criteria are provided below. 
 

Economic 
Issues 

Electric Market Projections, 
Transmission System Costs, 
Stakeholder Support, Site 
Development Costs 

Engineering 
Issues 

Cooling Water Source, Site 
Size, Emergency Planning, 
Site-Specific Earthquake, 
Capable Faults, Environmen-
tally Sensitive Areas 

Environmental 
Issues 

Population, Groundwater, 
Aquatic Habitat/Organisms 

Sociological 
Issues 

Socioeconomic Benefits, 
Present/Planned Land Use, 
Environmental Justice 

A key lesson learned during the study was the 
need to modify the Bechtel process to separate the 
economic and engineering issues into separate 
groups in order to better reflect the importance of 
market factors in site selection in a deregulated 
electric market. 

A ranking or score was assigned (from 0 to 5, 
with 5 being the best score) for each criterion and 
reactor type in accordance with the quantitative 
ranking metrics in the site evaluation process.  The 
relative importance of each criterion to the overall 
evaluation was established by assigning weights 
that reflect the consensus opinion of the Dominion 
and Bechtel experts involved in the study and are 
appropriate for large-scale merchant energy plants.  
The sum of the weighted scores for all criteria is the 
total “Site Merit” score.  In addition, a “Bounding 
Plant” was evaluated in order to establish a ranking 
score that would envelope all five reactor designs.  
A brief summary of the Site Evaluation Process is 
provided in Appendix A. 

Available information on each site was obtained 
from site personnel and reviewed to assess site 
conditions and identify pertinent issues that could 
impact site suitability.  No new analyses were per-
formed for the study.  Documents reviewed in-
cluded Safety Analysis Reports, Environmental Re-
ports, Environmental Impact Statements, license 
renewal applications, selected reports and studies, 
drawings, calculations, etc.  In addition, environ-
mental, seismological, geotechnical, hydrological, 
transmission, licensing, and construction personnel 
conducted walkdowns at each site. 
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Table 1.  Walkdown Dates 

Site Walkdown Date 

INEEL April 28-29, 2002 

North Anna September 6, 2001 (see Note) 

Portsmouth June 5, 2002 

Savannah River May 14-15, 2002 

Surry September 25, 2001 (see Note) 

Note:  The Surry and North Anna site walkdowns were 
performed as part of a previous Dominion/Bechtel study 
completed in December 2001.  The results of that study are 
included in this report in Part 3. 
 

Study Results 
The final Site Merit scores for each of the five 

sites are provided in Table 2.  A discussion of the 
major findings for each site follows. 

n North Anna 

— Highest site merit score 
— Compatible with all reactor technologies 
— Selected as preferred Dominion site for an 

Early Site Permit (ESP) demonstration project 
— Total ESP project costs estimated at $11.8 

million 
— ESP Application to be submitted in September 

2003 
— ESP anticipated to be issued in May 2005 

n Savannah River 

— Second highest site merit score 
— Unique level of local, state, and federal support 
— Selected as preferred federal site to estimate 

ESP project cost and schedule 
— Total ESP project costs estimated at $12.7 

million 
— ESP schedule duration estimated at 36 

months 

n Portsmouth 

— Third highest site merit score 
— Robust transmission access 
— Electric market potential currently limited by 

strong baseload generation in region 
— Site potential may increase in the future 

through improved access to outside markets 
and growth in demand 

n Surry 

— Strong potential for future development 
— Strength in transportation infrastructure to 

support modular plant construction 
— Potential engineering and environmental is-

sues would have to be resolved for AP1000 
containment building height 

Table 2.  Site Merit Scores1 

Site Economic Engineering Environmental Sociological Total 

North Anna 392 326 359 418 377 

Savannah River 323 382 344 489 372 

Portsmouth 321 348 345 453 358 

Surry 348 304 339 416 351 

INEEL 188 350 419 477 324 

1 Based on the Bounding Plant.  500 is the maximum Site Merit score that can be achieved for the Total Site Merit or any 
criteria subgroup. 
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n INEEL 

— Current potential for commercial scale devel-
opment limited by economic factors—small 
power market, high cost for transmission ac-
cess, and relatively low projected price for 
baseload generation in western United States 

— Excellent potential location for modular reactor 
demonstration based on INEEL’s extensive ex-
perience with demonstration reactors and new 
nuclear energy mission 

— Long term potential for commercial scale de-
velopment--requires upgrades to Western 
power grid, growth in baseload demand, and 
dependent on future coal development 

 
A breakdown of the estimated costs for the North 

Anna and Savannah River ESPs is provided in Table 
3. 

Table 3.  Order of Magnitude ESP Cost Estimate 

ESP Section 
North Anna 

ESP 

Savannah 
River 
ESP 

Part 1 
Introduction 

$7,122 $7,410 

Part 2 
Site Safety Analysis 
Report 

$1,729,111 $2,320,500 

Part 3 
Environmental Report 

$1,695,636 $1,856,600 

Part 4 
Major Features 
Emergency Response 
Plan 

$59,350 $61,800 

Part 5 
Programs and Plans 

$120,124 $125,000 

NRC Review and 
Other Activities 

Applicant 
NRC 

 
 

$5,279,369 
$2,855,000 

 
 

$5,506,500 
$2,817,000 

TOTAL $11,745,712 $12,694,810 

 

The results of the study will be provided to the 
Electric Power Research Institute (EPRI) to support 
an update to their guidance document on siting 
evaluations and site selection. 

Conclusions and 
Recommendations 

The overall conclusion of the study is that all five 
sites are suitable locations for deployment of new 
nuclear power plants.  The North Anna site ranks 
higher than Surry and thus is the preferred Domin-
ion site for an Early Site Permit demonstration.  The 
Savannah River site ranks higher than the Ports-
mouth and INEEL sites and thus is the preferred 
federal site for which an ESP cost and schedule 
estimate has been developed. 

It is recommended that: 

n The North Anna ESP project should be pursued 
in order to demonstrate this critical part of the 
NRC’s new reactor licensing process. 

n For the Savannah River site, issues associated 
with reliance on existing infrastructure, demon-
strating control of the site by a prospective ESP 
Applicant, and compatibility with current and fu-
ture site missions should be evaluated as part of 
any consideration of pursuing an ESP for this 
site. 

n Further evaluation of the NRC’s Combined Li-
cense (COL) process should be performed, in-
cluding development of an estimated cost and 
schedule.  A preliminary table of contents for a 
COL Application is provided in Part 5.  This table 
of contents should be expanded into a detailed 
outline of a COL Application and used as a basis 
for estimating the resources required to prepare 
a COL Application, including the amount of first-
time engineering required.  Further work is also 
needed to clearly establish the interfaces be-
tween the COL, ESP, and Design Certification 
processes and documents outlined in 10 CFR 
52. 
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Part 1 – Plant Design Information 

This section summarizes bounding plant design information received from the reactor vendors. 

1. Advanced Boiling Water Reactor 

1.1 Introduction 

General Electric's (GE's) Advanced Boiling Water Reactor (ABWR) is a 1350 MWe standardized plant 
that has been certified under the NRC requirements contained in 10 CFR Part 52.  The certified design 
was initially based on the ABWR design used in the construction of the first two ABWRs built in Japan, 
which is described in the Standard Safety Analysis Report (SSAR) (Reference 1), Design Control Docu-
ment, and the Certified Design Manual (CDM) (Reference 2), also referred to as the Tier 1 documents.  
A general description of the ABWR is provided in Reference 3. 

Following certification of the ABWR design, GE was selected to further detail the design of the ABWR in 
the First-of-a-Kind Engineering (FOAKE) program.  One of the primary goals of the FOAKE program was 
to ensure that the ABWR plant met the needs of U.S. utilities.  Because of this effort, the turbine island 
and balance of plant design were modified significantly.  Thus, the design and arrangement of the tur-
bine, service, and radwaste buildings should be based on the design from the FOAKE program rather 
than the design in the SSAR. 

1.2 Operating Power Level 

The thermal power level of the ABWR licensed in the certified design is rated 3926 MWt with a design 
power level of 4005 MWt.  The net electric output is 1350 MWe. 

1.3 Dimensions, General Arrangement, and General Plant Description 

The dimensions and size of a typical ABWR are provided in Table 1-1.  See Figure 1-1 at the end of this 
section for the layout of a typical ABWR plant. 

Table 1-1.  ABWR Size Requirements 
 1 Unit 2 Units 

Plant Area 787 ft x 1312 ft or 
1.03 million ft2 (23.7 acres) 

1574 ft x 1312 ft 
2.06 million ft2 (47.4 acres) 
(Based on twice shortest side) 

Cooling Towers 808 ft x 808 ft 
653,000 ft2 (15 acres) 

808 ft x 1616 ft 
1.31 million ft2 (30 acres) 
(Based on twice shortest side) 
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Table 1-1.  ABWR Size Requirements 
 1 Unit 2 Units 

Ultimate Heat Sink 590 ft x 590 ft 
348,000 ft2 (8 acres) 

590 ft x 1180 ft 
696,000 ft2 (16 acres) 
(Based on twice shortest side.  
Conservatively assumes 2 times 
accident heat load.) 

Based on GE Drawing 24158-1Y99-S1001, "Site Plan, Plant Site, and Yard (PSY)."  The area required for mechanical draft 
cooling towers is conservatively assumed to be 15 acres per unit.  The area for the ultimate heat sink (UHS)  is taken from 
the GE drawing for a spray pond; this area could be significantly reduced if mechanical draft cooling towers with integral 
water basins are used. 

 

Figures in SSAR Section 1.2 provide details of the ABWR major dimensions and arrangements for the 
reactor and control buildings. 

As previously noted, the FOAKE program significantly modified the design of the turbine, service, and 
radwaste buildings.  GE provided the FOAKE general arrangement drawings for the turbine, radwaste, 
and service buildings. 

1.4 Required Excavation 

GE states that the extent of required excavation depends on site soil conditions and the excavation 
method chosen.  The external building dimensions can be determined from the general arrangement 
drawings referenced above.  For the purposes of determining the depth of the excavation, grade for 
the ABWR is designated as +39.4 feet. 

The major excavation required is for the reactor and control buildings.  The top of the basemats for 
these buildings is located at –26.9 feet.  The exterior dimensions for these buildings are provided be-
low:   

Building Length Width Top of Basemat 
Basemat 
Thickness 

Reactor Building 195.5 ft 185.7 ft –26.9 ft 18 ft 

Control Building 78.7 ft 183.7 ft –26.9 ft 9.8 ft 

 

Based on this information, the foundation depth is approximately 84 feet (39.4 feet + 26.9 feet + 18 
feet). 
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1.5 Major Equipment Sizes, Weights, and Foundation Bearing Pressures 

The design of the reactor and control buildings is completed in sufficient detail to determine the re-
quired soil bearing pressures.  This information is provided in CDM Chapter 5.0.  The soil property re-
quirements include a minimum static bearing capacity of 15 ksf at the foundation level. 

1.6 Cooling and Water Use Requirements 

The largest water use in the plant is for condenser cooling.  Estimating requirements for cooling water 
is difficult because the amount of cooling water needed is dependent on the design of the system, the 
site environmental requirements, and EPA limits on water use and maximum temperature rise.  Heat 
rejection rates for the various cooling water systems are given in the SSAR. 

The ABWR circulating water system reference system design and values can be found in SSAR Section 
10.4, Tables 10.4–1 and 10.4–3 and Figures 10.1–2 and 10.1–3  (additional information can be 
found in SSAR Section 10.1).  These values can be influenced by the design features of the main 
steam system, which may change with the selection of turbine generator vendor and designer of the 
system.   

The turbine service water and turbine building cooling water systems provide cooling requirements for 
nonsafety systems and for those systems that are not potentially contaminated.  Although a descrip-
tion of these systems is provided in SSAR Sections 9.2.16 and 9.2.14, respectively, requirements for 
heat removal are not available.  System sizing is such that two heat exchangers (of three installed) 
with a capacity of 68.7 GJ/hr are used during operation. 

The reactor service water and reactor building cooling water systems provide cooling requirements for 
safety-related systems and for those systems that are potentially contaminated.  Descriptions of these 
systems are provided in SSAR Sections 9.2.15 and 9.2.11, respectively, and design calculations have 
been performed for heat removal and are available on request. 

Site characteristics and utility operating patterns influence water usage, because the potability and 
demineralization requirements of the ABWR are not drastically different from current operating plants. 

The makeup water preparation system is described in SSAR Section 9.2.8.  This system provides the 
raw water for all internal uses in the plant.  The system is sized for peak usage and is designed to pro-
vide 1000 gpm. 

1.7 Routine Emissions and Expected Radiation Dose 

SSAR Section 12.2 contains detailed calculations of radiation emissions and radiation exposures to 
the public.  SSAR Section 12.4 provides an assessment of occupational doses.  The SSAR values are 
conservative and represent an upper bound on expected actual values, appropriate for the purposes of 
the ESP effort.  Operational data from the Japanese ABWRs has shown that the actual values are 
much less than those described in the SSAR. 
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1.8 Projected Releases from Postulated Operational Occurrences and 
Accidents 

Radiation releases from anticipated operational occurrences are addressed by the assessment of 
normal operation for the ABWR.  Radiation releases due to design basis accidents (DBAs) are dis-
cussed in SSAR Chapter 15, and radiation releases due to Beyond DBA events are discussed in SSAR 
Chapter 19. 

1.9 Hazardous Chemical Usage 

Operation of the ABWR does not require the use of any hazardous chemicals.  Lubricating and hydrau-
lic oils will be selected based on the requirements of equipment vendors, as well as the plant owner.  
Use of hazardous chemicals in the treatment systems of various raw water systems will also depend 
on site conditions.  Although the ABWR design makes provisions for these systems, the actual design 
of these systems is performed during the detailed design phase.  Although the radwaste system de-
signed for the ABWR in the FOAKE design does not require the use of hazardous chemicals, alternative 
treatment processes selected by the utility may dictate the use of hazardous chemicals. 

1.10 Required Labor Force 

GE did not provide any estimates for the required labor force. 

1.11 Summary of Standard Plant Site Design Parameters 

Table 1-2.  Summary of ABWR Standard Plant Site Design Parameters 

 Parameter Value 

1 ABWR unit 787 ft x 1312 ft, approximately 23.7 acres Plant Area 
2 ABWR units 1574 ft x 1312 ft, approximately 47.4 acres 
Maximum safety 115°F dry bulb/80°F coincident wet bulb, 81°F wet bulb 

(noncoincident) 
Air Temperature 

Minimum safety –40°F 
Operating basis 122.5 mph Wind Speed 
Tornado 300 mph—240 mph rotational, 60 mph translational  
Safe shutdown earthquake 0.30 g peak ground acceleration Seismology 
Shear wave velocity 1000 ft/sec 
Average allowable static soil 
bearing capacity 

15 ksf 

Foundation depth 84 ft 

Soil 

Liquefaction None 
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Table 1-2.  Summary of ABWR Standard Plant Site Design Parameters 

3960 lb automobile at 35% maximum horizontal 
windspeed of design basis tornado 
275 lb, 8-inch shell at 35% maximum horizontal 
windspeed of design basis tornado 

Tornado Missiles Spectrum 

1-inch diameter steel ball at 35% maximum horizontal 
windspeed of design basis tornado 

Flooding Flood level 1 ft below plant grade  
Groundwater Groundwater level 2 ft below plant grade 

Rain 19.4 in/hr Precipitation 
Snow/Ice 50 psf 

Atmospheric Dispersion 
Values (X/Q) 

Maximum annual at Low 
Population Zone 

1.17 x 10-6 sec/m3  

Exclusion Area Exclusion Area Boundary Not available 

 

1.12 References 

1. "ABWR Standard Safety Analysis Report," GE Nuclear Energy, GE Document 23A6100. 

2. "ABWR Certified Design Manual," GE Nuclear Energy, GE Document 25A5447. 

3. "Advanced Boiling Water Reactor Plant General Description, 'First of the Next Generation,' " GE 
Nuclear Energy, January 2000. 

4. "Site Plan, Plant Site, and Yard (PSY)," GE Drawing 24158-1Y99-S1001 
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Figure 1-1.  ABWR Plant Layout 
 

 
Source:  Figure 8-1, ABWR Site Plan, ABWR, Advanced Boiling Water Reactor General Description, First of the Next Generation, GE Nuclear Energy, January 2000. 
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2. AP1000 

2.1 Introduction 

Westinghouse's Advanced Pressurized Water Reactor AP1000 is a standardized, two-loop, 1000 MWe 
PWR with passive safety features.  The AP1000 is derived directly from the NRC-certified AP600, a 
two-loop 600 MWe PWR. 

2.2 Operating Power Level 

The calculated nuclear steam supply system thermal power is 3415 MWt.  The operating power levels 
for the AP1000 are: 

n Approximately 1115 MWe net @ 2.5 in. Hg absolute for a plant employing a cooling tower 
n Approximately 1117 MWe net @ 2 in. Hg absolute for a plant employing a cooling tower 
n Approximately 1150 MWe net @ 1.5 in. Hg absolute for a plant employing once-through cool-

ing 

2.3 Dimensions, General Arrangement, and General Plant Description 

The dimensions and size of an AP1000 plant are provided in Table 2-1.  See Figure 2-1 at the end of 
this section for the layout of a typical AP1000 plant. 

Table 2-1.  AP1000 Size Requirements 
 1 Unit 2 Units 

Plant Area 530 ft x 790 ft 
419,000 ft2 (9.6 acres) 

530 ft x 1580 ft 
837,000 ft2 (19.2 acres) 

Cooling Towers 808 ft x 808 ft 
653,000 ft2 (15 acres) 

808 ft x 1616 ft 
1.31 million ft2 (30 acres) 
(Based on twice shortest side) 

Ultimate Heat Sink None.  The passive cooling design of 
the AP1000 does not require a 
separate safety-grade UHS. 

None.  The passive cooling design of 
the AP1000 does not require a 
separate safety-grade UHS. 

Based on Westinghouse Drawing APP-0000-X2-022, Revision A, "AP1000 – Twin Unit Site Plot Plan With Cooling Towers."  
The area required for mechanical draft cooling towers is conservatively assumed to be 15 acres per unit based on the ABWR 
plant layout. 
 

2.4 Required Excavation 

Based on Reference 4, the nominal excavation depth for the nuclear island is 40 feet. 
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2.5 Major Equipment Sizes, Weights, and Foundation Bearing Pressures 

Westinghouse provided the following information: 

Equipment Outer Dimensions  
Weight 
(tons) 

Reactor Vessel 33 ft x 22 ft (diameter) 670 
Steam Generators 80 ft x 20 ft (diameter) 700 
Cradle for Reactor Module 145 ft (diameter) x 40 ft 350 
Containment Vessel Lower Head 130 ft (diameter) x 38 ft 650 
Containment Vessel Ring Section 130 ft (diameter) x 51 ft 800 
Module CA–20 70 ft x 50 ft x 70 ft 850 
Module CA–01 90 ft x 90 ft x 90 ft 500 
IHP 62 ft x 19 ft (diameter) 150 
Module CA–81 200 ft x 46 ft x 11 ft 350 

 

Westinghouse gives the average allowable static bearing capacity of the soil as greater than or equal 
to 8.4 ksf over the footprint of the nuclear island at its excavation depth. 

2.6 Cooling and Water Use Requirements 

The AP1000 is a passive nuclear plant—it requires no safety-related heat sink to reach safe shutdown 
other than the water contained in its passive cooling system tank situated on top of the reactor build-
ing.  Therefore, a safety-related ultimate heat sink is not required.  The ultimate heat sink is air, which 
is motivated by natural means. 

The service water system has its own cooling tower, which is separate from the condenser circulating 
water system.  Makeup for the service water cooling tower is estimated to be 500 gpm. 

Circulating water requirements can vary greatly depending on site-specific conditions and limitations.  
The AP1000 requires no more or no less circulating water than any other similarly sized plant.  Essen-
tially, the plant needs to reject approximately two-thirds of 3400 MWt or about 2250 MWt.  If the plant 
uses a cooling tower, ambient air temperature, humidity, and the design temperature rise across the 
cooling tower/condenser are needed to estimate required flow rate.  (A very rough estimate is that the 
required flow rate is somewhere between 450,000 gpm to 750,000 gpm.)  If the plant uses once-
through direct cooling, the required flow rate will generally be less, but it can also vary significantly 
depending on environmental temperature rise limitations. 

Makeup for a circulating water system that uses a cooling tower can be estimated at up to 4 percent 
of the circulating water flow rate.  Generally, no makeup is required for a direct cooling application. 

Potable water requirements can be estimated based on the assumption that there may be up to 300 
operating personnel required for the first single unit and up to 420 operating personnel required for 
the first twin unit. 
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2.7 Routine Emissions and Expected Radiation Dose 

For normal operations, waste production for the AP1000 design is: 

Solid Radwaste Releases 
 ft3/year 

High Integrity Containers 501 
Drums 131 
Boxes 1339 
Total 1970 

 

Liquid Radwaste Releases 

 Ci/year 
Corrosion and Activation Products 0.0032 
Fission Products 0.0882 
GALE Adjustment Factor 0.1600 
Total (except Tritium) 0.2514 
Tritium 1139 

 

Routine emissions are: 

Airborne Releases 

 Ci/year 
Noble Gases 1.16E+04 
Iodines 5.43E-01 
Other Radionuclides 8.32E-02 

Note:  Releases scaled from AP600. 
 
Direct radiation from the containment and other plant buildings is negligible.  Because refueling water 
is stored in the containment, it is eliminated as a site boundary radiation source. 

Collective operator dose estimates are provided below for the AP600.  Similar estimates for the 
AP1000 have not been made, but, given the similar geometry of the plants, the operator doses for the 
AP600 should be applied to the AP1000. 
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AP1000 Collective Dose Estimate (by NUREG Category) 
Annual Dose 

Category Percent Man-Rem Man-Sv 

Reactor Operations and 
Surveillance 

20.4 13.8 0.138 

Routine Maintenance 18.0 12.1 0.121 
In-Service Inspection 24.6 16.5 0.165 
Special Maintenance 22.4 15.0 0.150 
Waste Processing  7.8 5.2 0.052 
Refueling  6.6 4.4 0.044 
Total  100 67.0 0.670 

2.8 Projected Releases from Postulated Operational Occurrences and 
Accidents 

Detailed accident releases have not been calculated for AP1000; accordingly, the projected releases 
given below are based on AP600 releases (based on a ratio of AP1000 to AP600 source terms).  The 
LOCA shown was selected as the limiting release event.  The "1–3 hour" time interval is the greatest 
release during a two-hour time period following the accident.  The selected radionuclides account for 
more than 80 percent of the TEDE doses offsite. 

LOCA Activity Releases Projected for the AP1000 

Radionuclide Release (in Curies) 
 1-3 hour 0-30 day 

I-131 1.8E+03 3.1E+03 
I-132 1.6E+03 2.0E+03 
I-133 3.7E+03 5.5E+03 
I-135 2.7E+03 4.2E+03 
Kr-88 3.4E+03 1.1E+04 

Xe-133 1.6E+04 1.7E+06 
Sr-89 9.1E+01 1.5E+02 
Sr-90 7.8E+00 1.3E+01 

Cs-134 2.4E+02 4.4E+02 
Cs-137 1.5E+02 2.6E+02 

 

2.9 Hazardous Chemical Usage 

Hazardous chemical usage for AP1000 is for water treatment only.  The specific chemicals used within 
the plant are determined by the site water conditions, and therefore will be provided by the utility.  Ac-
tive chemistry management should be in accordance with the recommendations from the Steam Gen-
erator Owner's Group. 
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2.10 Required Labor Force 

Westinghouse's estimate of the required construction labor force is provided in Attachment 5 of Refer-
ence 2. 

The expected number of staff members at the time of commercial operation, for the first single-unit 
AP1000, is estimated to be 281.  This includes: management and trainers; operators; maintenance 
and work control personnel; security, material, and waste services personnel; and administration and 
configuration control personnel.  The same staff makeup for the first twin unit AP1000 would require 
an estimated 396 individuals. 

2.11 Summary of Standard Plant Site Design Parameters 

Table 2-2.  Summary of AP1000 Standard Plant Site Design Parameters 

 Parameter Value 

1 AP1000 unit 530 ft x 790 ft, approximately 9.6 acres Plant Area 
2 AP1000 units 530 ft x 1580 ft, approximately 19.2 acres 
Maximum safety 115°F dry bulb/80°F coincident wet bulb, 81°F wet bulb 

(noncoincident) 
Air Temperature 

Minimum safety –40°F 
Operating basis 110 mph; importance factor 1.11 (safety), 1.0 (nonsafety) Wind Speed 
Tornado 300 mph 
Safe shutdown earthquake 0.30 g peak ground acceleration Seismology 
Shear wave velocity 1000 ft/sec 
Average allowable static soil 
bearing capacity 

8.4 ksf 

Foundation depth 40 ft 

Soil 

Liquefaction None 
4000 lb automobile at 105 mph horizontal, 74 mph vertical 
275 lb, 8-inch shell at 105 mph horizontal, 74 mph vertical 

Tornado Missiles Spectrum 

1-inch diameter steel ball at 105 mph horizontal and vertical 
Flooding Flood level Less than plant elevation 100 ft 
Groundwater Groundwater level Less than plant elevation 98 ft 

Rain 19.4 in/hr Precipitation 
Snow/Ice 75 psf on ground with exposure factor of 1.0 and importance 

factor of 1.2 (safety) and 1.0 (nonsafety) 
Site Boundary (0-2 hour) <0.6 x 10-3 sec/m3 
Site Boundary (annual avg) <2.0 x 10-5 sec/m3 
0–8 hour <1.35 x 10-4 sec/m3 
8–24 hour <1.0 x 10-4 sec/m3 
24–96 hour <5.4 x 10-5 sec/m3 

Atmospheric Dispersion 
Values (X/Q) 

96–720 hour < 2.2 x 10-5 sec/m3 
Exclusion Area Exclusion Area Boundary 2640 ft 
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2.12 References 

1. Dominion Letter ESP-002, "Siting Study: Surry and North Anna Power Stations," dated August 
16, 2001. 

2. Westinghouse letter DCP/MIS0216, "Dominion Resources Early Site Study: Information Pack-
age," dated August 24, 2001. 

3. WCAP-15612, "AP1000 Plant Description and Analysis Report," Westinghouse Electric Com-
pany, LLC, December 2000. 

4. GW-GCL-001, Section 6.2.1, "1000.XE Excavation Plan," Westinghouse. 

5. Westinghouse Drawing APP-0000-X2-022, Revision A, "AP1000 – Twin Unit Site Plot Plan With 
Cooling Towers." 
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Figure 2-1.  AP1000 Plant Layout 

 

SOURCE:  Drawing APP-0000-X2-011, AP1000 – Single Unit, Site Plot Plan, Plant with Cooling Tower, Westinghouse Electric Company, LLC, Revision A. 
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3. Gas Turbine – Modular Helium Reactor 

3.1 Introduction 

General Atomics' Gas Turbine – Modular Helium Reactor (GT-MHR) is a modular integrated direct-cycle 
nuclear power facility.  In the GT-MHR, the high temperature helium coolant directly drives a gas tur-
bine coupled to an electric generator.  The efficiency of the system is about 48 percent.  This is about 
50 percent more efficient than today's first generation reactors.  A typical GT-MHR module, rated at 
600 MWt, yields a net output of about 286 MWe.  The reactor can be fueled with uranium or pluto-
nium.  This system permits sequential construction of modules to match the user's growth require-
ments.   

3.2 Operating Power Level 

Each module has an operating power level of 600 MWt, and a net electrical output of 286 MWe. 

3.3 Dimensions, General Arrangement, and General Plant Description 

The dimensions and size of a GT-MHR plant are provided in Table 3-1.  See Figure 3-1 at the end of 
this section for the layout of a typical GT-MHR plant. 
 

Table 3-1.  GT-MHR Size Requirements 

 4 Modules 8 Modules 

Plant Area 1200 ft x 1660 ft 
2 million ft2 (44 acres) 

1200 ft x 3320 ft 
4 million ft2 (91 acres) 
(Based on twice longest side) 

Cooling Towers 808 ft x 808 ft 
653,002 ft2 (15 acres) 

808 ft x 1616 ft 
1.31 million ft2 (30 acres) 
(Based on twice shortest side) 

Ultimate Heat Sink 590 ft x 590 ft 
348,000 ft2 (8 acres) 

590 ft x 1180 ft 
696,000 ft2 (16 acres) 
(Based on twice shortest side.  
Conservatively assumes 2 times 4-
module accident heat load.) 

Based on General Atomics Figure 3.2-1 of Reference 1.  The plant area assumed is conservative but should be considered 
preliminary because the plant and site layout has not been finalized or optimized.  The area required for mechanical draft 
cooling towers is conservatively assumed to be 15 acres for a 4-module plant based on the ABWR plant layout.  It is expected 
that this area will be less considering the higher plant efficiency of the GT-MHR and, therefore, the lower heat rejection rate.  
The area for the UHS is consistent with that assumed for a spray pond for 1 ABWR unit; this area could be significantly 
reduced if mechanical draft cooling towers with integral water basins are used. 
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3.4 Required Excavation 

Figure 4.22–2 of Reference 1 indicates that the bottom of the reactor building basemat is at –148 
feet. 
 

3.5 Major Equipment Sizes, Weights, and Foundation Bearing Pressures 
 

Major Equipment Sizes, Weights, and Foundation Bearing Pressures 

Equipment Outer Dimensions Weight 

Reactor Vessel 27.6 ft (diameter at flange), 101.9 ft 
high 

540 tons (closure head) 
925 tons (vessel assembly) 

Cross Vessel 7.75 ft (diameter), ~9.35 ft long Not provided 
Power Conversion Vessel 27.9 in. (diameter at flange), 115.55 in. 

high 
197 tons (ellipsoidal head) 
532 tons (upper vessel assembly) 
791 tons (lower vessel assembly) 

Turbomachine 
(turbine and compressor) 

11 in. (diameter), 88.5 in. long 58 tons 

 
Per General Atomics, the foundation material is assumed to have an allowable static bearing capacity 
of 10 ksf. 

3.6 Cooling and Water Use Requirements 

Cooling water use requirements is limited to the makeup and blowdown requirements for a 300 MW 
heat rejection cooling tower, plus minor heat loads associated with the routine process operations of 
the plant.  General Atomics provided no specific flow rates. 
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3.7 Routine Emissions and Expected Radiation Dose 

No information was provided with respect to routine emissions.  Expected radiation doses are summa-
rized below. 

Occupational Dose Assessment 
Dose 

Category Percent Man-Rem Man-Sv 

Routine Operations 7.4 11 0.11 
Preventive Maintenance 15 22 0.22 
In-Service Inspection 46 68 0.68 
Refueling 2.7 4 0.04 
Waste Processing 1.3 2 0.02 
Corrective Maintenance 8.0 12 0.12 
Contingency 20 30 0.30 
Total 100 149 1.49 

 

3.8 Projected Releases from Postulated Operational Occurrences and 
Accidents 

The design of the GT-MHR is obviously different from the existing and advanced light water reactors.  
For this primary reason, the most limiting accident is different than those for the ABWR, AP1000, and 
IRIS designs.  No information was provided for projected releases (in Curies) from postulated opera-
tional occurrences and accidents.  However, General Atomics did provide values for the offsite doses 
from operational occurrences and accidents. 

Because of the GT-MHR's design, the potential offsite releases for many of the postulated accidents 
are insignificant.  The postulated accident of primary concern to the GT-MHR is a depressurized con-
duction cooldown (with moderate moisture ingress).  The resulting doses (95th percentile) are 3.8 rem 
thyroid and 0.045 rem whole body. 

3.9 Hazardous Chemical Usage 

Hazardous chemical usage is basically limited to that required for water quality maintenance.  Since 
there is no need to maintain the water quality for a high-pressure steam system, the chemical re-
quirements are modest and apply, principally, to those of the cooling tower.  Other chemical usage of a 
similar nature is specified for other closed-loop, low-temperature cooling systems. 

3.10 Required Labor Force 

General Atomics provided no information on the required construction labor force or the labor force 
required to decommission the plant. 

For operation of a four-module plant, General Atomics estimates that approximately 241 to 300 em-
ployees will be required. 
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3.11 Summary of Standard Plant Site Design Parameters 

Table 3-2.  Summary of GT-MHR Standard Plant Site Design Parameters 

 Parameter Value 

4-module plant 1200 ft x 1660 ft, approximately 44 acres Plant Area 
8-module plant 1200 ft x 3320 ft, approximately 91 acres 
Maximum safety 110°F dry bulb/82°F wet bulb Air Temperature 

Minimum safety –45°F 

Operating basis 110 mph at 10 meters Wind Speed 
Tornado 360 mph (290 mph rotational, 70 mph translational)  
Safe shutdown earthquake 0.30 g peak ground acceleration Seismology 
Shear wave velocity Not available 
Average allowable static soil 
bearing capacity 

10 ksf 

Foundation depth 40 ft 

Soil 

Liquefaction Not available 
Tornado Missiles Spectrum Not available 
Flooding Flood level Not available  
Groundwater Groundwater level Less than plant elevation –8 ft 

Rain Not available Precipitation 
Snow/Ice 50 psf 
Annual average at exclusion 
area boundary 

2.0 x 10-5 sec/m3 

Low population zone boundary 
0–8 hour 

1.21 x 10-3 sec/m3 

8–24 hour 6.34 x 10-4 sec/m3 
24–96 hour 2.30 x 10-4 sec/m3 

Atmospheric Dispersion 
Values (X/Q) 

96–720 hour 5.22 x 10-5 sec/m3 
Exclusion Area Exclusion Area Boundary 1390 ft 

 

3.12 References 

1. General Atomics Letter GA/ESPP-198-2001, "Early Site Permitting Project," dated August 30, 
2001. 
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Figure 3-1. GT-MHR Plant Layout 

 

SOURCE: Figure 3.2–1, Isometric of four-module GT-MHR plant, Letter from A. Shenoy, General Atomics, to S. Semmes, Dominion Resources Services, August 30, 2001. 
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4. International Reactor Innovative and Secure 

4.1 Introduction 

Westinghouse's International Reactor Innovative and Secure (IRIS) is a modular, pressurized light wa-
ter reactor of medium power (335 MWe).  The IRIS module features a 1000 MWt thermal core with 
standard commercial fuel assemblies that is designed to operate over a five-year long straight burn 
fuel cycle, and an integral reactor vessel which contains all the reactor coolant system components, 
including the pressurizer, steam generators, and reactor coolant pumps, as well as radiation shields. 

The information provided in the following sections is based on two plant configurations:  

n Three single units, 335 MWe each, 1005 MWe total  
n Two twin units, 670 MWe for each twin, 1340 MWe total 

The independent multiple single-unit arrangement (Option 1) includes three independent IRIS 
modules that only share nonsafety-related service water and main circulating water cooling tow-
ers.  This arrangement is based on the assumption that the units would be constructed in series in 
a "slide-along" manner.  The two twin-unit arrangement (Option 2) maximizes the shared compo-
nents between the two modules.  This arrangement maintains the ability to begin operations on 
the completed twin-unit, while construction of subsequent twin units proceeds in a "slide along" 
manner. 

4.2 Operating Power Level 

The operating power level for the plant configurations is: 

Option 1: 3 x 335 MWe = 1005 MWe @ 2.5 in. Hg absolute condenser vacuum 
Option 2: 2 x 2 x 335 MWe = 1340 MWe @ 2.5 in. Hg absolute condenser vacuum 

4.3 Dimensions, General Arrangement, and General Plant Description 

The dimensions and size of an IRIS plant are provided in Table 4-1.  See Figure 4-1 at the end of this 
section for the layout of a typical IRIS plant. 
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Table 4-1.  IRIS Size Requirements 

 3 Modules 6 Modules 

Plant Area 733 ft x 1167 ft 
855,000 ft2 (19.6 acres) 

800 ft x 1267 ft 
1.01 million ft2 (23.3 acres) 

Cooling Towers 808 ft x 808 ft 
653,000 ft2 (15 acres) 

808 ft x 1616 ft 
1.31 million ft2 (30 acres) 
(Based on twice shortest side) 

Ultimate Heat Sink None.  The passive cooling design of 
the IRIS does not require a separate 
safety-grade UHS. 

None.  The passive cooling design of 
the IRIS does not require a separate 
safety-grade UHS. 

Based on Westinghouse Figure 1-3, "IRIS, Three Single Unit Site, Plot Plan," and Figure 1–4, "IRIS, Two Twin-Unit Site Plot 
Plan."   The plant area assumed is conservative but should be considered preliminary because the plant and site layout 
has not been finalized or optimized.  The area required for mechanical draft cooling towers is conservatively assumed to 
be 15 acres for a 3-module plant based on the ABWR plant layout. 

 

The dimensions and general arrangement of major structures is provided in Reference 1. 

4.4 Required Excavation 

The site excavation requirements are given in the table below for each of the two plant arrangements 
provided by General Atomics.   

Building Structure 
Option 1 

Three Single Units 
Option 2 

Two Twin Units 

Nuclear Island 3 x (200 ft x 150 ft x 40 ft deep) 2 x (250 ft x 200 ft x 40 ft deep) 

Turbine Building 3 x (260 ft x 118 ft x 20 ft deep*) 2 x (290 ft x 170 ft x 20 ft deep*) 

Radwaste Building At grade At grade 

Annex Building At grade At grade 

*  The Turbine Buildings could be constructed at grade.  The 20-ft depth for excavation provides 
improved steam and feed line routing and improved heater drain operation. 

 
 

An excavation depth of 43 feet has been assumed for evaluation purposes. 
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4.5 Major Equipment Sizes, Weights, and Foundation Bearing Pressures 

Dimensions and weights for IRIS major components are reported in the following table. 

Equipment Outer Dimensions Weight 

Reactor Vessel 21 ft – 9 in. (diameter) x 69 ft – 6 in. long 780 tons 

Steam Generators 5 ft – 4 in. (diameter) x 37 ft – 6 in. long 38.5 tons (each) 

Reactor Vessel Head 24 ft (diameter at flange) x 10 ft – 6 in. high 112.5 tons 
Containment Vessel Lower Half Hemisphere, 82 ft diameter 771 tons 
Containment Vessel Upper Half Hemisphere, 82 ft diameter, with closure flange 776 tons 

Containment Vessel Closure Head 32 ft – 10 in. (diameter), 29 ft – 6 in. high 175 tons 

 

Westinghouse gives the average allowable static bearing capacity of the soil as greater than or equal 
to 8 ksf over the footprint of the nuclear island at its excavation depth. 

4.6 Cooling and Water Use Requirements 

IRIS requires approximately the same circulating water requirements as other, similarly sized light wa-
ter reactors.  Each unit rejects approximately two-thirds of its 1000 MWt rating (or 665 MWt).  Circulat-
ing water requirements will vary depending on site conditions and limitations.  In Reference 1, Figures 
6–1 and 6–2, Westinghouse provided cooling water usage values, based on a cooling tower arrange-
ment.  Actual values will depend on the site ambient air temperature, humidity, and temperature rise 
across the cooling tower/condenser.  If once-through cooling is used, the amount of water required will 
be generally less, but will depend on environmental temperature rise limitations.  Makeup water for a 
circulating water system using a cooling tower will be approximately 4 percent of the circulating water 
flow rate. 

Because of its design, a safety-related ultimate heat sink system is not required for IRIS.  However, 
IRIS does employ small, dedicated, nonsafety-related mechanical draft cooling towers for the service 
water system (separate from the main condenser circulating water requirements discussed above).  
These service water towers operate only during plant cooldown operations when the normal residual 
heat removal system is operating.  Makeup water for the service water cooling system is approximately 
250 gpm for a single unit, 500 gpm for a twin unit. 

4.7 Routine Emissions and Expected Radiation Dose 

Detailed calculations of routine emissions and dose estimates have not been performed for the IRIS.  
Westinghouse believes that IRIS plant releases can be conservatively bounded by those estimated for 
the AP600, adjusting for the power sizes of the IRIS plant options.  These estimates are provided be-
low.  Because the IRIS is being designed with a low (or possibly no) boron core, thereby reducing trit-
ium generation, and a less extended primary coolant boundary, the AP600 gaseous and liquid effluent 
emissions will exceed those expected for the IRIS. 
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Three Single 

IRIS Units 
Two Twin 
IRIS Units 

Solid Radwaste, ft3/yr 2600 3400 
Liquid Releases—excluding Tritium, Ci/yr <0.1600 <0.1600 
Tritium Releases, Ci/yr with low boron core <690 <690 

Airborne Releases 

Noble gases, Ci/yr 10,000 13,000 
Iodines, Ci/yr 0.45 0.60 
Other Radionuclides, Ci/yr 0.07 0.09 
Tritium, Ci/yr <100 <100  

 

Likewise, the expected radiation doses for IRIS are based on estimates for the AP600.  It is important 
to note that there are major differences between AP600 and IRIS designs that are expected to affect 
radiation doses.  However, at the preliminary stage, dose estimates for the AP600 will conservatively 
bound those for IRIS plant operators.  These expected radiation doses (by NUREG category) are pro-
vided below: 

Category Percent 
Annual Dose 

(Man-Sv) 

Reactor Operations and Surveillance 20.4 0.138 
Routine Maintenance 18.0 0.121 
In-Service Inspection 24.5 0.165 
Special Maintenance 22.4 0.150 
Waste Processing 7.8 0.052 
Refueling 6.6 0.044 
Total 100 0.670 

 

4.8 Projected Releases from Postulated Operational Occurrences and 
Accidents 

The design of the IRIS reactor eliminates or reduces the consequences of serious design basis acci-
dents that can result in core damage.  Additionally, the design reduces the releases from operational 
occurrences and accidents for an IRIS unit such that releases should be significantly less than that for 
the AP600.  The table below lists the LOCA activity releases for the AP600, which provide a temporary 
and conservative upper bound for the IRIS until design-specific release analyses are performed. 

AP600 Releases (in Curies) 

Radionuclide 1–3 hour 0–30 day 

I-131 9.5E+02 1.7E+03 
I-132 8.4E+02 1.1E+03 
I-133 2.0E+03 3.1E+03 
I-135 1.4E+03 2.3E+03 
Kr-88 1.8E+03 5.6E+03 
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AP600 Releases (in Curies) 

Radionuclide 1–3 hour 0–30 day 
Xe-133 9.0E+03 9.7E+03 
Sr-89 4.9E+01 7.9E+01 
Sr-90 5.5E+00 8.8E+00 
Cs-134 1.5E+02 2.5E+02 
Cs-137 1.1E+02 1.8E+02 

 

4.9 Hazardous Chemical Usage 

The hazardous chemical usage for IRIS, like the AP600, is for water treatment only.  The specific 
chemicals used within the plant are determined by the site water conditions.   

4.10 Required Labor Force 

Westinghouse provided no information on the required construction labor force or the labor force re-
quired to decommission the plant. 

Based on the estimate of 229 total employees (150 to 200 full-time) to operate a single, stand-alone 
unit (with 50 percent uncertainty), the staffing for a three-unit plant is conservatively estimated to 
range from 250 to 300, and for two twin units from 280 to 350.  Note that site management, security, 
administrative services, training, engineering, health physics, and other departments would share their 
services over multiple units. 

4.11 Summary of Standard Plant Site Design Parameters 

Table 4-2.  Summary of IRIS Standard Plant Site Design Parameters. 

 Parameter Value 

Three single unit configuration 
(3 modules) 

733 ft x 1167 ft, approximately 19.6 acres 
 

Plant Area 

Two twin unit configuration (6 
modules) 

800 ft x 1267 ft, approximately 23.3 acres 

Maximum safety 115°F dry bulb/80°F coincident wet bulb, 81°F wet bulb (non-
coincident) 

Air Temperature 

Minimum safety –40°F 

Operating basis 110 mph; importance factor 1.11 (safety), 1.0 (nonsafety) Wind Speed 
Tornado 300 mph  
Safe shutdown earthquake 0.30 g peak ground acceleration Seismology 
Shear wave velocity 1000 ft/sec 
Average allowable static soil 
bearing capacity 

8 ksf 

Foundation depth 43 ft 

Soil 

Liquefaction None 
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Table 4-2.  Summary of IRIS Standard Plant Site Design Parameters. 

 Parameter Value 

4000 lb automobile at 105 mph horizontal, 74 mph vertical 
275 lb, 8-inch shell at 105 mph horizontal, 74 mph vertical 

Tornado Missiles Spectrum 

1-inch diameter steel ball at 105 mph horizontal and vertical 
Flooding Flood level Less than plant grade elevation  
Groundwater Groundwater level Less than – 3.3 ft plant elevation 

Rain 19.4 in./hr Precipitation 
Snow/Ice 75 psf on ground with exposure factor of 1.0 and importance 

factor of 1.2 (safety) and 1.0 (nonsafety) 
Site Boundary (0-2 hour) <1.0 x 10-3 sec/m3 
Site Boundary (annual avg) <2.0 x 10-5 sec/m3 
0–8 hour <1.35 x 10-4 sec/m3 
8–24 hour <1.0 x 10-4 sec/m3 
24–96 hour <5.4 x 10-5 sec/m3 

Atmospheric Dispersion 
Values (X/Q) 

96–720 hour <2.2 x 10-5 sec/m3 
Exclusion Area Exclusion Area Boundary 2640 ft 

 

4.12 References 

1. Westinghouse letter STD-ES-01-0036, "Dominion Resources Early Site Study," dated August 
31, 2001. 
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 Figure 4-1.  IRIS Plant Layout 

 

SOURCE:  Figure 1–4, IRIS, Two Twin-Unit Site Plot Plan, Letter from M. Carelli, Westinghouse Electric Company, LLC, to S. Semmes, Dominion Resources Services, August 31, 2001. 
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5. Pebble Bed Modular Reactor 

5.1 Introduction 

PBMR Pty. Ltd's Pebble Bed Modular Reactor (PBMR) is a high temperature gas-cooled reactor with a 
graphite moderator.  It is a small-sized, nuclear power plant that uses coated uranium particles en-
cased in graphite to form a fuel sphere.  The plant can be configured in a variety of sizes by combing 
one or more stand-alone modules together to form a single plant.  According to Reference 1, each 
PBMR consists of a vertical steel pressure vessel, 19.7 feet in diameter and about 65 feet high.  It is 
lined with a 39-inch-thick layer of graphite blocks, which serves as a reflector and a passive heat 
transfer medium.  The graphite brick lining is drilled with vertical holes to house the control rods.   

The PBMR uses silicon carbide and pyrolitic carbon-coated particles of enriched uranium oxide en-
cased in graphite to form a fuel sphere, or pebble, about the size of a tennis ball.  Helium is used as 
the coolant and energy transfer medium to a closed-cycle gas turbine and generator system. 

5.2 Operating Power Level 

The standard core is rated at 400 MWt.  The electrical output of each module is approximately 160 
MWe resulting in a gross electrical output of 1280 MWe for an 8-module plant.   

5.3 Dimensions, General Arrangement, and General Plant Description 

The dimensions and size of a PBMR plant are provided in Table 5-1.  

Table 5-1.  PBMR Size Requirements 
 8 Modules 16 Modules 

Plant Area 180 ft x 1804 ft 
325,000 ft2 (7.5 acres) 

360 ft x 1804 ft 
649,000 ft2 (15 acres) 
(Based on twice shortest side) 

Cooling Towers 18 acres 36 acres 
(Based on twice shortest side) 

Ultimate Heat Sink None.  The passive cooling design of 
the PBMR does not require a separate 
safety-grade UHS. 

None.  The passive cooling design of 
the PBMR does not require a separate 
safety-grade UHS. 

The plant area assumed is conservative but should be considered preliminary because the plant and site layout has not 
been finalized or optimized.  The area required for mechanical draft cooling towers is conservatively assumed to be 18 acres 
for an 8-module plant based on data provided in Reference 2.  It is expected that this area will be less considering the higher 
plant efficiency of the PBMR and, therefore, the lower heat rejection rate. 

 

5.4 Required Excavation 

Based on Reference 2, the nominal excavation depth for the foundation embedment is 32.8 feet. 
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5.5 Major Equipment Sizes, Weights, and Foundation Bearing Pressures 

Based on Reference 2, the estimate of the bearing pressure of the structure is less than 11 ksf.  The 
stated minimum bearing capacity is 10.2 ksf.  The single heaviest construction shipment to the site is 
26 ft x 33 ft x 66 ft with a weight of 882 tons. 

5.6 Cooling and Water Use Requirements 

The PBMR is a gas-cooled plant has no ultimate heat sink requirements.  The PBMR cycle does not 
require steam to condense, and is able to reject heat at a higher temperature.  However, the PBMR 
operating regime is limited by the design of the helium-to-water heat exchangers.  These components 
are inside the helium coolant pressure boundary, and it is not prudent to over-design them for abnor-
mally high temperature conditions.  The PBMR cycle is optimized for a closed cooling system inlet 
temperature of 25ºC (77ºF).  This temperature is determined by the water temperature in an ocean or 
lake, for once-through cooling, or by the temperature and humidity of the air (the wet-bulb tempera-
ture) for cooling by cooling towers.  

If the plant uses mechanical draft cooling towers, cooling water flow is estimated at 260,991 gpm and 
makeup flow is estimated at 15,659 gpm for an 8-module plant.  Once-through cooling flow is esti-
mated at 724,974 gpm for an 8-module plant. 

The PBMR has no need for containment heat removal systems. 

Maximum raw water use is estimated at 23,775 gpd, with potable water consumption dependent on 
local water quality and site characteristics. 

5.7 Routine Emissions and Expected Radiation Dose 

Routine gaseous emissions are estimated not to exceed 400 Ci/yr for an 8-module plant with tritium 
releases estimated below 1720 Ci/yr (from Reference 2). 

5.8 Projected Releases from Postulated Operational Occurrences and 
Accidents 

PBMR Lty. Ltd., has developed estimated releases from design basis events (from Reference 2).  Post- 
accident emissions will not exceed the requirements of 10 CFR 20 and 10 CFR 100. 
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Design Basis Event Releases (in Curies/yr) 
for 8-module plant 

Radionuclide 0–2 hour 8–720 hour 

C-14 387 0 
H-3 129 0 
Noble Gases 143 488 
I-131 0 24 
Other Halogens 1 9 
Metallic FPs 0.0001 0 

 

5.9 Hazardous Chemical Usage 

No information was provided by PBMR Pty. Ltd. 

5.10 Required Labor Force 

An estimated peak construction labor force of 1200 persons will be required for an 8-module plant. 

5.11 Summary of Standard Plant Site Design Parameters 

Table 5-2.  Summary of PBMR Standard Plant Site Design Parameters. 

 Parameter Value 

10 module plant 180 ft x 1804 ft, approximately 7.5 acres Plant Area 
20 module plant 360 ft x 1804 ft, approximately 15 acres 
Maximum safety 115°F dry bulb/80°F coincident wet bulb, 81°F wet bulb 

(noncoincident) 
Air Temperature 

Minimum safety –40°F 
Operating basis 110 mph; importance factors per ACI 349 Wind Speed 
Tornado 300 mph – 240 mph rotational, 60 mph translational 
Safe shutdown earthquake 0.30 g peak ground acceleration  Seismology 
Shear wave velocity 1000 ft/sec 
Average allowable static soil 
bearing capacity 

10.2 ksf 

Foundation depth 32.8 ft 

Soil 

Liquefaction None 
Tornado Missiles Spectrum Spectrum II from NUREG-0800, SRP Section 3.5.1.4 
Flooding Flood level Less than 1 foot below site grade 
Groundwater Groundwater level Less than 2 feet below site grade 

Rain 19.4 in/hr or 6.2 in/5 mins. Precipitation 
Snow/Ice 50 lb/ft2 

Atmospheric Dispersion 
Values (X/Q) 

Maximum annual at Low 
Population Zone 

2.7E-5 at 0.25 mi 

Exclusion Area Exclusion Area Boundary Less than 1312 ft 
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5.12 References 

1. "Due to Design Issues, Decision on PBMR Prototype Pushed Back," Nucleonics Week, October 
11, 2001. 

2. "PBMR Site Envelope for Early Site Permitting," Document Number 011847-425 Revision 1, 
May 2001. 
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6. Bounding Plant Design 

Based on the information presented in Sections 1 through 5, Table 6-1 presents plant parameters that 
bound the 5 reactor types being evaluated. 
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Table 6-1.  Summary of Bounding Plant Design Information 

Row Plant Parameter ABWR AP1000 GT-MHR IRIS PBMR 
Bounding 

Plant 

1 MWe per module/unit 1350 1117 286 335 160 --- 
2 Number of modules/units per "plant" arrangement 1 1 4 3 8 --- 
3 MWe per "plant" arrangement 1350 1117 1144 1005 1280 --- 

4 
Number of "plants" for up to 3000 MWe per site (without 
exceeding 3000 MWe) 

2 2 2 2 2 --- 

5 
Number of modules/units for up to 3000 MWe per site 
(without exceeding 3000 MWe) 

2 2 8 6 16 --- 

6 MWe per site 2700 2234 2288 2010 2560 2700 
7 Thermal efficiency 0.34 0.32 0.48 0.335 0.45 --- 
8 MWt per module/unit 3926 3415 600 1000 400 --- 
9 MWt per site 7852 6830 4800 6000 6400 --- 
10 Heat load to the environment for all modules/units, MW 5152 4596 2510 3990 3840 5152 

11 "Plant" area 
787 ft x 
1312 ft 

530 ft x  
790 ft 

1200 ft x  
1660 ft 

733 ft x 
1167 ft 

180 ft x  
1804 ft 

--- 

12 Total acres needed per "plant" 23.7 9.6 44 19.6 7.5 --- 

13 Total size needed at site for all "plants" 
1574 ft x  
1312 ft 

530 ft x 
1580 ft 

1200 ft x 
3320 ft 

800 ft x 
1267 ft 

360 ft x  
1804 ft 

1200 ft x 
3320 ft 

14 Total acres needed at site for all "plants" 47.4 19.2 91 23.3 15 91 
15 Required excavation, ft 84 40 148 43 32.8 148 
16 Bearing pressure, ksf 15 8.4 10 8 10.2 15 
17 Maximum air temperature 

115°F dry bulb 
80°F coincident wet 
bulb, 81°F wet bulb 
noncoincident 

115°F dry bulb 
80°F coincident wet 
bulb, 81°F wet bulb 
noncoincident 

110°F dry bulb, 
82°F wet bulb 

115°F dry bulb, 
80°F wet bulb 

115°F dry bulb 
80°F coincident 
wet bulb, 81°F 
wet bulb 
noncoincident 

110°F dry bulb 
82°F wet bulb 

18 Minimum air temperature –40°F –40°F –45°F –40°F –40°F –40°F 
19 Operating basis wind speed 122.5 mph 110 mph; 

importance factor 
1.11 (safety), 1 
(nonsafety) 

110 mph at 10 
meters 

110 mph; 
importance factor 
1.11 (safety), 1 
(nonsafety) 

110 mph; 
importance factor 
per ACI 349 

110 mph 

20 Tornado wind speed 300 mph  300 mph 360 mph 300 mph 300 mph 300 mph 
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Table 6-1.  Summary of Bounding Plant Design Information 

Row Plant Parameter ABWR AP1000 GT-MHR IRIS PBMR 
Bounding 

Plant 
21 Safe shutdown earthquake 0.30 g PGA 0.30 g PGA 0.30 g PGA 0.30 g PGA 0.30 g PGA 0.30 g PGA 
22 Shear wave velocity 1000 ft/sec 1000 ft/sec N/A 1000 ft/sec 1000 ft/sec 1000 ft/sec 
23 Liquefaction None None N/A None None None 
24 Tornado missiles Full spectrum Full spectrum N/A Full spectrum Full spectrum Full spectrum 

25 Flood level 
1 ft below plant 
grade 

Less than plant 
elevation 100 ft 

N/A Less than plant 
grade elevation 

1 ft below plant 
grade 

1 ft below plant 
grade 

26 Groundwater level 
2 ft below plant 
grade 

Less than plant 
elevation 98 ft 

Less than plant 
elevation –8 ft 

Less than –3.3 ft 
plant elevation 

2 ft below plant 
grade 

3.3 ft below 
plant grade 

27 Rain 19.4 in./hr 19.4 in/hr N/A 19.4 in./hr 19.4 in/hr 19.4 in./hr 
28 Snow/ice 50 psf 75 psf on ground 

with exposure factor 
of 1 and importance 
factor of 1.2 (safety) 
and 1 (nonsafety) 

50 psf 75 psf on ground 
with exposure 
factor of 1 and 
importance factor 
of 1.2 (safety) 
and 1 (nonsafety) 

50 psf 50 psf  

29 Site exclusion area N/A 2640 ft 1390 ft 2640 ft <1312 ft 2640 ft 
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Part 2 — Evaluation of the INEEL, Portsmouth, and Savannah River 
Sites 

1. Site Descriptions 

1.1 INEEL Site 

1.1.1 Site and Vicinity 

INEEL is one of nine multiprogram laboratories in the U. S. Department of Energy (DOE) complex.  The 
INEEL site measures approximately 37.5 miles north to south and about 34.8 miles east to west and 
encompasses 890 square miles.  INEEL is located in Idaho on the northwest edge of the Upper Snake 
River Plain at the southeast foot of the Lost River, Lemhi, and Beaverhead Mountain ranges.  Most of 
the site is located in Butte County, but portions are also in Bingham, Bonneville, Jefferson, and Clark 
counties. 

INEEL was designated as an exclusion area to build, test, and operate various nuclear reactors and 
associated facilities.  The isolated location was chosen to ensure maximum public safety.  The portions 
of the INEEL site boundary nearest to adjacent communities are 29 miles west of Idaho Falls, 32 miles 
northwest of Blackfoot, 50 miles northwest of Pocatello, and 7 miles east of Arco.  INEEL has no per-
manent residents, and ingress and egress of site personnel for performance of their duties and visiting 
personnel on official business is strictly controlled.  No casual visitations are permitted, except for 
people driving through INEEL on the public highways and visitors to the Experimental Breeder Reactor 
Number 1 (EBR-I), a National Historical Monument, which is open to the public during the summer.  
The only recreational activity allowed within INEEL is limited hunting, and limited grazing is allowed 
subject to special requirements. 

The INEEL site is situated in a broad, mostly flat plain averaging 4865 feet above MSL.  The Big Lost 
River runs through the INEEL site, and this river is the one nearest to the preferred location—about 1.5 
miles distant.  The section of the river on the INEEL site is a runoff channel from the mountains to the 
northwest.  Water flows intermittently during the spring and winter only, sinking through the basaltic 
lava rock underlying the INEEL into a huge natural underground reservoir of water known as the Snake 
River Plain Aquifer, which lies about 450 feet below grade.  All surface water entering the INEEL site 
sinks below the ground surface within the INEEL site boundary. 

The principal surface materials at the INEEL site are basalt, alluvium, lakebed or lacustrine sediments, 
slope wash sediments and talus, silicic volcanic rocks, and sedimentary rocks.  The natural plant life 
consists mainly of sagebrush and various grasses.  The site vegetation is limited by soil type, meager 
rainfall, and extended drought periods.  Only a few deciduous trees, found principally along the Big 
Lost River, exist on the site.  The most prominent ground cover is a mixture of vegetation consisting of 
sagebrush and a variety of grasses.  Lanceleaf rabbit brush covers about 80 percent of INEEL and can 
be found in any given area. 
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1.1.3 References 

1. "The Safety Analysis Report for the INEL TMI-2 Independent Spent Fuel Storage Installation," 
Docket No. 72-20, Revision 0, October 1996. 

2. “Environmental and Other Evaluations of Alternatives for Siting, Constructing, and Operating 
New Production Reactor Capacity," September 1992, DOE/NP-0014. 

1.2 Portsmouth Site 

1.2.1 Site and Vicinity 

The Portsmouth site is an approximate 3700-acre parcel of DOE-owned land in sparsely populated, 
rural Pike County in south central Ohio.  The area was previously farmland and the watershed for sev-
eral intermittent streams.  The site is about 65 miles south of Columbus, Ohio, and 75 miles east of 
Cincinnati, Ohio, the two closet metropolitan areas.  The cities of Portsmouth and Chillicothe, Ohio, are 
situated about 20 miles from the site.  The nearest residential center is Piketon, which is about 5 
miles north of the site.  The county’s largest community, Waverly, Ohio, is about 10 miles north of the 
site.  The terrain surrounding the site, except for the Scioto River floodplain, consists of marginal farm-
land and densely forested hills.  The Scioto River floodplain is farmed extensively, particularly with 
grain crops. 

Approximately 190 buildings are situated on the site, as are utility structures.  The industrialized por-
tion of the site encompasses approximately 1000 acres.  A perimeter road surrounds a 1200-acre 
centrally developed area.  Most of the site improvements associated with the gaseous diffusion plant 
are within a 500-acre fenced area inside the developed area.  The gaseous diffusion plant nominal 
elevation is 670 feet above MSL.  Within the fenced area are three large process buildings and auxil-
iary facilities.  A second, large developed area covering about 300 acres contains the facilities built for 
the Gas Centrifuge Enrichment Plant.  These areas are largely devoid of trees, with grass and paved 
roadways dominating the open space.  The remaining area within the perimeter road has been cleared 
and is essentially level.  The land outside the perimeter road is used for a variety of purposes, includ-
ing a water treatment plant, holding ponds, sanitary and inert landfill, and open and forested buffer 
areas.  Controlled access exists within the limited security area as well as within the closed sites. 

Public roads connect to access roads that serve the site.  Two rail lines serve the site—CSX and Norfolk 
& Southern.  Electricity is provided by the Ohio Valley Electric Corporation.  Natural gas is supplied to 
the site from a DOE-owned pipeline. 

The Portsmouth site vicinity is shown in Figure 1–3. 
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1.2.2 Proposed Location of New Nuclear Generating Units 

The area evaluated in this report for locating new nuclear generating units is a 340-acre parcel previ-
ously evaluated and slated for transfer from DOE to the Southern Ohio Diversification Initiative (SODI) 
for possible reindustrialization.  The parcel is irregular in shape and is located in the northeastern-
most portion of the Portsmouth site.  At its widest points, the parcel spans about 5700 feet in the 
north–south direction and about 5900 feet in the east–west direction.  The parcel is in a mostly undis-
turbed part of the Portsmouth site.  The closest disturbed land is used by security personnel for train-
ing and as a firing range.  The firing range is outside of the proposed site, but is adjacent to its bound-
ary lines. 

The location of the approximate 340-acre parcel is shown in Figure 1–4. 

1.2.3 References 

1. “Safety Analysis Report for the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, Volume 1,” 
POEF-LMES-89/V1 & R1. 

2. “Safety Analysis Report for the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, Volume 2,” 
POEF-LMES-89/V2 & R1. 

3. “Environmental Assessment Reindustrialization Program at the Portsmouth Gaseous Diffusion 
Plant, Piketon, Ohio, February 2002,” DOE/EA-1346. 

4. “Evaluation of Site Conditions for 340 Acres of Department of Energy Land, Northeast Portion 
of the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, January 2002,” DOE/OR/11-
3082&D3. 

5. Pro2Serve Drawing, Figure 2, “Proposed Northeast Property Transfer Area and Archeological 
Sites to be Protected,” October 5, 2001 drawing date. 
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1.3 Savannah River Site 

1.3.1 Site and Vicinity 

The Savannah River Site (SRS) is an approximately circular tract of land occupying 310 square miles in 
the Aiken, Barnwell, and Allendale counties in southwestern South Carolina.  All of the area in a 5-mile 
radius from the center of SRS is government-owned property.  The center of SRS is approximately 25 
miles southeast of the city limits of Augusta, Georgia; 100 miles from the Atlantic Coast; and about 
110 miles south-southeast of the North Carolina border.  The SRS is bounded along its southwest bor-
der by the Savannah River for about 35 river miles. 

SRS occupies approximately 198,000 acres in a generally rural area.  Administrative, production, and 
support facilities occupy 5 percent (approximately 17,000 acres) of the total SRS area.  The remaining 
land, approximately 181,000 acres, is forestland and swamp managed by the U.S. Forest Service un-
der an interagency agreement with DOE.  Approximately 14,000 acres of SRS have been set aside ex-
clusively for nondestructive environmental research in accordance with the designation of SRS as a 
National Environmental Research Park. 

The largest nearby population centers are Aiken, South Carolina, and Augusta, Georgia.  The only 
towns within 15 miles of the center of SRS are New Ellenton, Jackson, Barnwell, Snelling, and Willis-
ton, South Carolina. 

Prominent geographical features within 50 miles of SRS are Thurmond Lake (formerly called Clarks Hill 
Reservoir) and the Savannah River.  Thurmond Lake, operated by the U.S. Army Corps of Engineers, is 
the largest nearby public recreational area.  This lake is an impoundment of the Savannah River and is 
located about 40 miles northwest of the center of SRS. 

The principal surface-water body associated with SRS is the Savannah River, which flows along the 
site’s southwest border.  Six principal tributaries to the Savannah River can be found on SRS: Upper 
Three Runs Creek, Beaver Dam Creek, Fourmile Branch, Pen Branch, Steel Creek, and Lower Three 
Runs Creek. 

The SRS is above sea level and ranges from 80 feet MSL at the Savannah River to approximately 400 
feet MSL about 1 mile south of the intersection of Highways 19 and 278.  Two distinct physiographic 
subregions are represented at SRS.  They are the Pleistocene Coastal Terraces, which are below 270 
feet MSL in elevation, and the Aiken Plateau, which is above 270 feet MSL in elevation.  The lowest 
terrace is the present floodplain of the Savannah River.  The higher terraces have level to gently rolling 
topography.  The Aiken Plateau subregion is hilly and cut by small streams. 

The site is not open to the public, but specific access is permitted for guided tours, controlled deer 
hunts, and environmental studies.  In addition, the public can traverse portions of the site along estab-
lished transportation corridors.  These include a rail line for CSX Transportation Inc. Railroad, and road 
traffic along South Carolina State Route (SR) 125 (SRS Road A), U.S. Route 278, and SRS Road 1 near 
the northern edge of the site.  SRS highways connect with state highways leading northward to Inter-
state Routes 20, 26, and 85 and eastward to Interstate Routes 26 and 95. 
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1.3.2 Proposed Location of New Nuclear Generating Units 

SRS has an expansive amount of undeveloped land potentially suitable for use as new nuclear genera-
tion sites.  For example, eight sites were identified, evaluated, and prioritized for potential develop-
ment sites at the SRS for the construction and operation of an Accelerator for the Production of Tritium 
(APT) facility.  The APT required about 250 acres and an approximate footprint of 6560 feet long by 
1640 feet wide.  Six of the eight sites satisfied exclusion criteria.  Exclusion criteria defined conditions 
that would result in unacceptable impacts to high quality environmental resources or conditions that 
would provide unacceptable circumstances during construction or operation of the APT. 

The six remaining sites were scored against multiple criteria in four general categories: ecology, geol-
ogy/hydrology, human health, and engineering.  The highest-scored site was designated the preferred 
site and the second highest was designated the alternate site; however, all six were deemed accept-
able.  To establish the largest site size at the preferred location that still satisfies the exclusion criteria, 
SRS personnel reviewed the site selection data and determined that a minimum of 500 acres could be 
dedicated for the site at that location. 

The APT preferred site is approximately 6.5 miles from the SRS boundary, 3 miles northeast of the Trit-
ium Loading Facility, and north of Roads F and E.  The site, which is divided by the Aiken-Barnwell 
County line, is bordered on the southwest by a 115 kV transmission line, a buried super control and 
relay cable, and Monroe Owens Road.  Three other secondary roads cross the site.  The elevation of 
the site is 300 – 330 feet above MSL. 

The location of the approximate 250-acre preferred site is shown in Figure 1–6. 

1.3.3 References 

1. “Natural Phenomena Hazards (NPH) Design Criteria And Other Characterization Information 
for the Mixed Oxide (MOX) Fuel Fabrication Facility at Savannah River Site (U),” November 
2000, WSRC-TR-2000-00454 Rev. 0. 

2. “Draft Environmental Impact Statement: Accelerator Production of Tritium at the Savannah 
River Site,” December 1997, DOE/EIS-0270. 

3. “Site Selection for the Accelerator for Production of Tritium at the Savannah River Site,” Octo-
ber 9, 1996, WSRC-TR-96-0279, Rev. 1. 

4. Telephone communication, W. T. Hickerson, Bechtel, to L. A. Salomone, Westinghouse Savan-
nah River Co., June 24, 2002. 
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2. Economic Criteria 

2.1 Electricity and Service Market Projections 

This section evaluates the following criteria related to electricity and service market projections at the 
INEEL, Portsmouth, and Savannah River sites:   

n Need for power 

n Generation mix 

n Anticipated market pricing 

The final ranking is the average of the applicable sub-criteria scores. 

In support of the study, EPRI performed a “Power Market Assessment for New Nuclear Generation.”  A 
copy of the assessment is included in Appendix B.  

2.1.1 Evaluation of the INEEL Site 

The need for new local supply in the INEEL site area is limited.  Idaho Power appears to have adequate 
supply margin for the foreseeable future.  Additionally, the western portion of the country seems highly 
interested in new coal base-load and is still highly regulated.  It is therefore not clear that a merchant 
nuclear plant of large size could be supported or is needed.  As discussed in Section 2.2, the reality of 
a new transmission line from Idaho to the Western Grid, which would allow power to be delivered to 
more lucrative markets such as Las Vegas and California, appears limited and not likely to happen in 
the 2010–2015 timeframe.  This market does potentially support a smaller sized prototype plant such 
as a modular gas-cooled reactor.  A ranking of 2 is assigned for Need for Power and Generation Mix. 

Anticipated market pricing is substantially lower (about 15 percent lower) in Idaho than in the eastern 
portions of the United States, and even lower when compared to isolated pockets such as California.  
INEEL is ranked 1 for Anticipated Market Pricing. 

Based on the above evaluation, a ranking of 1.7 is assigned for all reactor types and the Bounding 
Plant. 

2.1.2 Evaluation of the Portsmouth Site 

The need for new local supply is small.  The local area has limited growth prospects and American 
Electric Power (AEP) has significant margin.  In addition, the area may be better suited for coal plant 
development with its access to local mining.  This would suggest higher levels of competition to a new 
baseload nuclear entry.  As discussed in Section 2.2, transmission access at the site is good.  Further 
evaluation would be needed to determine how easily major markets such as Chicago and the north-
east can be accessed and what costs would be added to reach these more valuable markets.  This 
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market does potentially support a smaller sized prototype plant such as a gas reactor.  A ranking of 
2.5 is assigned for Need for Power and Generation Mix. 

Anticipated market pricing is lower (about 5 percent lower) in Ohio than in PJM or other parts of the 
east.  A ranking of 2.5 is assigned for Anticipated Market Pricing. 

Based on the above evaluation, a ranking of 2.5 is assigned for all reactor types and the Bounding 
Plant. 

2.1.3 Evaluation of the Savannah River Site 

The Savannah River site resides in the VACAR (the Virginia-Carolina Subregion of the Southeastern 
Electric Reliability Council) market.  The need for new local supply appears to be quite high during the 
2010–2015 period.  Studies of VACAR indicate the need for approximately 10,000 MWe of additional 
generation, while Southern Company has indicated the need for 1,000 MWe per year after 2010 to 
support new growth and replace aging facilities.  Additionally, the ability to potentially feed the Florida 
area, which has some of the region’s highest growth rates, adds support to an optimistic view of the 
potential future demand at this site.  Additionally, the more limited coal capabilities and reliance on 
new gas generation support a competitive entry by nuclear.  The major concern here is the state of 
deregulation and further study is needed to resolve whether difficulties to entry exist.  A ranking of 4 is 
assigned for Need for Power and Generation Mix. 

Anticipated market pricing is approximately equal with that seen overall in the east and southeast re-
gions of the U.S.  A ranking of 3 is assigned for Anticipated Market Pricing. 

Based on the above evaluation, a ranking of 3.7 is assigned for all reactor types and the Bounding 
Plant. 

2.2 Transmission System 

The objective of this section is to evaluate the connection of new nuclear units to the transmission 
system grid and to determine if the capacities of the existing transmission lines and switchyards are 
adequate to handle the additional power. 

2.2.1 Evaluation of the INEEL Site 

The transmission system feeding the INEEL site consists of 138 kV transmission lines from Utah 
Power & Light’s Antelope substation.  The Antelope substation is fed from an Idaho Power Company 
230 kV line, a Utah Power & Light 161 kV line, and a Montana Power 230 kV line.  The onsite trans-
mission system consists of multiple 138 kV transmission lines forming a ring network around the site.  
The onsite 138 kV transmission system is rated 124 MVA. 
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Interconnection of 2000 MW (2352 MVA @ 0.85 pf) 

To transmit 2000 MW from the site, various interconnection scenarios could be considered: 

n Export all power over a 500 kV tie to the Borah substation 

A single circuit 500 kV line could carry the entire output (approximately 2800 amps) using multiple 
conductors per phase; however, it would be recommended to have two circuits equally sharing the 
load with each circuit sized to carry the entire plant to ensure export capability with one circuit out.  A 
second source (138 kV) would also be required to provide power for construction, plant startup, and 
auxiliary loads.  The 500 kV Borah substation is approximately 80 miles from the site.  The transmis-
sion line route would cross over many counties and towns and would require a significant effort to ob-
tain right-of-ways and permits that could have a major impact on the overall project cost and schedule. 

n Export all power over a 345 kV tie to the Goshen substation 

A single circuit 345 kV line could carry the entire output (approximately 4000 amps) using multiple 
conductors per phase; however, it would be recommended to have two circuits equally sharing the 
load with each circuit sized to carry the entire output to ensure export capability with one circuit out.  A 
second source (138 kV) would also be required to provide power for construction, plant startup, and 
auxiliary loads.  The 345 kV Goshen substation is approximately 55 miles from the site.  The transmis-
sion line route would cross over many counties and towns and would require a significant effort to ob-
tain right-of-ways and permits that could have a major impact on the overall project cost and schedule. 

Interconnection of 6000 MW (7058 MVA @ 0.85 pf) 

To transmit 6000 MW from the site, various interconnection scenarios could be considered: 

n Export all power over 500 kV ties to the Borah substation 

Three circuits of 500 kV lines could carry the entire output (approximately 8150 amps) using multiple 
conductors per phase; however, it would be recommended to have four circuits equally sharing the 
load with each circuit sized to carry one-third of the entire plant to ensure export capability with one 
circuit out.  A second source (138 kV) would also be required to provide power for construction, plant 
startup, and auxiliary loads.  The 500 kV Borah substation is approximately 80 miles from the site.  
The transmission line route would cross over many counties and towns and would require a significant 
effort to obtain right-of-ways and permits that could have a major impact on the overall project cost 
and schedule. 

n Export all power over 345 kV ties to the Goshen substation 

A triple circuit 345 kV line could carry the entire output (approximately 11,800 amps) using multiple 
conductors per phase.  However, it would be recommended to have four circuits equally sharing the 
load with each circuit sized to carry one-third of the entire output to ensure export capability with one 
circuit out.  A second source (138 kV) would also be required to provide power for construction, plant 
startup, and auxiliary loads.  The 345 kV Goshen substation is approximately 55 miles from the site.  
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The transmission line route would cross over many counties and towns and would require a significant 
effort to obtain right-of-ways and permits that could have a major impact on the overall project cost 
and schedule. 

*  *  * 

The existing onsite transmission system is not capable of evacuating the power from a new commer-
cial nuclear power facility.  The existing system could be used for back feeding of construction power 
and plant auxiliary loads and sending a small amount of power to the site and local utility loads.  

A new 500 kV switchyard would be required at the plant site, with a secondary voltage level of 138 kV.  
Sufficient space exists for the switchyard at the preferred site.  The physical arrangement of the 500 
kV switchyard would have space for the new units, two lines for export power, and two transformers to 
a lower voltage level.  The lower voltage level switchyard would require space for two lines and two 
transformers.  The switchyard would have its own control building, AC/DC station service for switch-
yard loads (without any major modification of the switchyard), grounding, raceway, lighting, lightning 
protection, etc. 

The existing relay system for protection of the 138 kV lines would need to be upgraded for the new 
connection scheme.   

The above interconnection evaluations are preliminary.  All schemes would require detailed system 
studies to evaluate utility grid impacts for short circuit, load flows, and stability to determine if any up-
grades are necessary to the existing lines and substations.  In addition, DOE’s National Transmission 
Grid Study (Reference 1) indicates that there is major congestion of the transmission system from the 
western states of Utah and Wyoming to the west and southwest.  Locating a new nuclear power gen-
erating facility in the Idaho/Montana/Wyoming area would add to the power over the already overbur-
dened lines going to Nevada and California. 

The ability to transmit large quantities of power from this site is limited.  While many years ago there 
were plans to connect the INEEL area to the Western Grid with a large transmission line, those plans 
appear to have been discarded.  New 345 kV or 500 KV lines would be needed to support large-scale 
commercial production and would change the dynamics of the power market by potentially being able 
to supply more lucrative markets such as Las Vegas and California.  However, the reality of a new 
transmission line from Idaho to the Western Grid appears limited and not likely to happen in the 
2010–2015 timeframe.  The ability to support a smaller sized prototype plant is reasonable given the 
existing transmission capabilities. 

Based on the above evaluation, a ranking of 1 is assigned for all reactor types and the Bounding Plant.  
There is a relatively large area available for the plant and switchyard facilities.  However, a significant 
disadvantage is the lack of a higher voltage substation onsite to minimize the transmission lines to 
connect to the grid.  If the transmission lines are connected to the existing substations (55 miles for 
345 kV and 80 miles for 500 kV), the right-of-way and permit efforts could be significant and time con-
suming to obtain. 
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2.2.2 Evaluation of the Portsmouth Site 

The transmission system on the Portsmouth site consists of multiple 345 kV transmission lines form-
ing a ring network around the site.  Two main substations (X-530 and X-533) for the 345 kV transmis-
sion lines feed the various area loads.   

Both substations (X-530 and X-533) have two lines from the Ohio Valley Electric Corporation (OVEC) 
Kyger Creek substation (which is connected to AEP) and two lines from the OVEC Pierce substation 
(which is connected to Cincinnati Gas & Electric).  There is also a line to the OVEC Don Marquis 345 
kV/765 kV substation (located on site) that has a connection to the AEP 765 kV system.  All of the site 
substations are arranged in a breaker and a half with open space for future expansion.  The X-533 
substation has 2000 amp, 63 kA equipment, while the X-530 substation has 1600 amp, 25 kA 
equipment. 

During previous full power operations of the enrichment facility, the site has imported approximately 
1900 MW of power with a reported system capacity of approximately 2260 MW. 

Interconnection of 2000 MW (2352 MVA @ 0.85 pf) 

To transmit 2000 MW from the site, various interconnection scenarios could be considered: 

n Export all power over a new 345 kV tie to the X-533 substation  

A single circuit 345 kV line could carry the entire output (approximately 4000 amps) using multiple 
conductors per phase.  A single circuit would not normally carry this amount of power but this would be 
a short line (approximately 3000 feet) and losses would be minimized.  However, it would be recom-
mended to have two circuits equally sharing the load with each circuit sized to carry the entire output 
to ensure export capability with one circuit out.  This would dump all the power into the Portsmouth X-
533 substation with export to the grid via existing lines.  According to OVEC representatives, each of 
the 345 kV lines coming into the site is capable of 600 MW (conservative value) and the five lines into 
X-533 would be capable of exporting the power. 

n Export all power over a 345 kV tie to OVEC and the X-533 substation 

A new 345 kV switchyard could be built at the power plant site, with one circuit of the double circuit 
line from Kyger Creek to X-533 and one circuit of the double circuit line from Pierce to X-533 routed 
into the new switchyard.  In addition, a line from the new switchyard would be brought into the X-533 
substation.  Therefore, the new switchyard would have a direct connection to the Kyger Creek, X-533, 
and Pierce substations with the connection to X-533 allowing alternative routing for the power to be 
exported with the five lines more than capable of handling the power. 
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n Export all power over a 345 kV tie to OVEC, the X-533 substation, and ECAR via the Don 
Marquis substation 

Same interconnection as above but an additional line from the plant switchyard would provide a direct 
connection to ECAR (the East Central Area Reliability Coordination Agreement of the North American 
Electric Reliability Council) via the Don Marquis 345 kV/765 kV substation on site.  

Interconnection of Approximately 6000 MW (7059 MVA @ 0.85 pf) 

To transmit approximately 6000 MW from the site, various interconnection scenarios could be consid-
ered: 

n Export all power over a new 345 kV tie to the X-533 substation  

A triple circuit 345 kV line could carry the entire output (approximately 11,800 amps) using multiple 
conductors per phase.  However, it would be recommended to have four circuits equally sharing the 
load with each circuit sized to carry the entire output to ensure export capability with one circuit out.  
This would dump all the power into the X-533 substation with export to the grid via existing lines.  Ac-
cording to OVEC representatives, each of the 345 kV lines coming on site is capable of 600 MW (con-
servative value) and the five lines into X-533 would be capable of exporting approximately half the 
power.  Additional lines would be required to connect the X-533 and X-530 substations to allow the 
export of the remaining power over the lines from X-530 to the grid. 

n Export all power over a 345 kV tie to OVEC and the X-533 substation  

A new 345 kV switchyard could be built at the power plant site, with one circuit of the double circuit 
line from Kyger Creek to X-533 and one circuit of the double circuit line from Pierce to X-533 routed 
into the new switchyard.  In addition, lines from the new switchyard would be brought into the X-533 
substation.  Therefore, the new switchyard would have a direct connection to the Kyger Creek, X-533, 
and Pierce substations with the connection to X-533 allowing alternative routing for the power to be 
exported.  According to OVEC representatives, each of the 345 kV lines coming on site is capable of 
600 MW (conservative value) and the lines into X-533 would be capable of exporting approximately 
half the power.  Additional lines would be required to connect the X-533 and X-530 substations to al-
low the export of the remaining power over the lines from X-530 to the grid. 

n Export all power over a 345 kV tie to OVEC, the X-533 substation, and ECAR via the Don 
Marquis substation 

The same interconnection as above but with an additional line(s) from the plant switchyard would pro-
vide a direct connection to ECAR via the 345 kV/765 kV substation onsite and reduce the number of 
lines into the X-533 and X-530 substations.  Alternatively, a 765 kV line could be built, but this would 
require extension of the 765 kV substation and would be much more expensive.  A single 765 kV line 
could handle most of the power exported but since there is only one line to ECAR, a backup export 
means needs to be available if that line is ever out of service.  

*  *  * 
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The existing control houses were not available for inspection.  However, the addition of new nuclear 
power generating units would require additional relay protection to be installed and, therefore, the 
control houses might need to be expanded if room was not available.  The addition of the new nuclear 
plants would require the modification/expansion of some service systems such as grounding, raceway, 
lighting, AC/DC station service of the existing 345 kV substation, lightning protection, etc., but these 
modifications should not present major problems.  The fenced areas of the substations include room 
for additional bays; thus, only additional equipment and bus extensions would be required. 

The existing relay system for protection of the lines and bus is of the older type and may not be avail-
able to be matched.  Therefore, if new nuclear generating units are added, the existing relay system 
may need to be upgraded. 

A new 500 kV switchyard would be required at the plant, with a secondary voltage level of either 230 
kV or 115 kV.  Sufficient space exists for the switchyard at the plant site location.  The physical ar-
rangement of the 500 kV switchyard would have space for the new units, two lines for export power, 
and two transformers to a lower voltage level.  The lower voltage level switchyard would require space 
for two lines and two transformers.  The switchyard would have its own control building, AC/DC station 
service for switchyard loads (without any major modification of the switchyard), grounding, raceway, 
lighting, lightning protection, etc. 

The existing relay system for protection of the 115 kV or 230 kV lines would need to be upgraded for 
the new connection scheme. 

All new transmission lines and rerouted transmission lines would be located on site and be short (all 
about 3000 feet).  Routing of these lines on site should not create any right-of-way or permit issues.  
The existing onsite lines were reported to be able to import 2000 MW of power required for the en-
richment plant operation when it was operating at full capacity. 

The X-533 and X-530 substations may require upgrades, as the short circuit levels will be increased 
with the addition of new power generating facilities.  The X-533 substation has 63 kA, 2000 amp 
equipment that may not require upgrades, but the X-530 substation has 25 kA, 1600 equipment that 
will require upgrades.  The equipment at the OVEC substation may also require upgrades.  The X-530 
and X-533 substations have enough room for the extensions required. 

The above interconnection evaluations are preliminary.  All schemes would require detailed system 
studies to evaluate utility grid impacts for short circuit, load flows, and stability to determine if any up-
grades are necessary to the existing lines and substations.  In addition, DOE’s National Transmission 
Grid Study (Reference 1) indicates that there is major congestion of the transmission system from the 
Midwest to the Mid-Atlantic region.  Locating a new nuclear power generating facility in the Midwest 
(such as at the Portsmouth site) would add to the power transmitted over the already overburdened 
lines going to Virginia/North Carolina and other Mid-Atlantic states, and the congestion between the 
Midwest to the Mid-Atlantic and the Southeast (Florida) would remain. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
There is relatively easy transmission line access into the switchyard and space for the area of the 
switchyard.  In addition, the onsite capacity of the transmission system and power export capability to 
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the grid is excellent.  A disadvantage is that some of the existing substation facilities would have to be 
upgraded. 

2.2.3 Evaluation of the Savannah River Site 

The transmission system on the Savannah River site consists of multiple 115 kV transmission lines 
forming a ring network around the site.  Three switching stations for the 115 kV transmission lines 
exist around the site to feed the different area loads.  These switching stations are named 51, 52, and 
53.  The 115 kV system for the SRS is fed from SCE&G.  Switching stations 51 and 52 are fed from 
the SCE&G Urquhart 115 kV substation.  Switching station 53 is fed from the SCE&G 230/115 kV on-
site substation.  The SCE&G 230/115 kV substation is fed from 230 kV lines from the Graniteville 230 
kV substation, Canadys 230 kV substation, and Georgia Power 230 kV substation at the Vogtle nu-
clear plant across the Savannah River.  The site therefore is powered from several independent 
sources. 

The onsite 115 kV transmission lines are rated 85 MVA.  The SCE&G 230 kV line is rated for 320 MVA. 

A single 115 kV transmission line runs along the edge of the preferred site.  The 230 kV line from 
Graniteville runs parallel to the 115 kV line at the edge of the preferred site. 

Interconnection of 2000 MW (2352 MVA @ 0.85 pf) 

To transmit 2000 MW from the site, various interconnection scenarios could be considered: 

n Export all power over a 500 kV tie to the Vogtle nuclear plant 

A single circuit 500 kV line could carry the entire output (approximately 2800 amps) using multiple 
conductors per phase; however, it would be recommended to have two circuits equally sharing the 
load with each circuit sized to carry the entire output to ensure export capability with one circuit out.  
The route would follow the routing of the SCE&G 230 kV circuit that crosses the plant site in the 
southeast area of the site where the 230 kV line terminates into the SRS 230/115 kV substation.  The 
new 500 kV circuits would have to cross over the 230 kV and 115 kV lines in this area.  A 230 kV cir-
cuit from this substation also goes across the river to the Vogtle substation, and the new 500 kV route 
could parallel it.  A second source (115 kV or 230 kV) would also be required to provide power for con-
struction, plant startup, and auxiliary loads. 

n Export all power over a 500 kV tie to a 500 kV line approximately 60 miles to the west 

A single circuit 500 kV line could carry the entire output (approximately 2800 amps) using multiple 
conductors per phase; however, it would be recommended to have two circuits equally sharing the 
load with each circuit sized to carry the entire output to ensure export capability with one circuit out.  
The 500 kV line crossing approximately 60 miles west of the site would be cut and brought into a 
switchyard accounting for two circuits.  The transmission line route would cross over many counties 
and towns and would require a significant effort to obtain right-of-ways and permits that could have a 
major impact on the overall project cost and schedule.  A second source (115 kV or 230 kV) would 
also be required to provide power for construction, plant startup, and auxiliary loads. 
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n Export all power over a 230 kV tie to the Vogtle nuclear plant 

Five or six circuits of 230 kV lines could carry the entire output (approximately 5900 amps) using mul-
tiple conductors per phase; however, it would be recommended to have an additional circuit with all 
equally sharing the load and each circuit sized to carry a percentage of the entire plant to ensure ex-
port capability with one circuit out.  The SCE&G line that crosses the site would be cut and brought into 
a switchyard accounting for two circuits.  Additional circuits would be provided running to either the 
SCE&G 230 kV/115 kV substation on site or to Vogtle with the route following the routing of the  
SCE&G 230 kV circuit that crosses the plant site and also goes across the river to the Vogtle substa-
tion.  A 230 kV line would also provide power for construction, plant startup, and auxiliary loads. 

n Export all power over a 115 kV tie 

Export of this amount of power (approximately 11,800 amps) over 115 kV lines would be impractica-
ble since approximately 10 lines would be required.  However, use of the 115 kV system from SRS in 
combination with the above options would provide power to SRS (50 MVA site load) and a second 
power source for construction, plant startup, and auxiliary loads. 

Interconnection of 6000 MW (7058 MVA @ 0.85 pf) 

To transmit 6000 MW from the site, various interconnection scenarios could be considered: 

n Export all power over a 500 kV tie to the Vogtle nuclear power plant 

Three circuits of 500 kV lines could carry the entire output (approximately 8150 amps) using multiple 
conductors per phase; however, it would be recommended to have four circuits equally sharing the 
load with each circuit sized to carry the one-third of the output to ensure export capability with one 
circuit out.  The route would follow the routing of the SCE&G 230 kV circuit that crosses the plant site 
to the southeast, where the line terminates into the SRS 230 kV/115 kV substation.  A 230 kV circuit 
from this substation also goes across the river to the Vogtle substation and the new 500 kV route 
would parallel it.  A second source (115 kV or 230 kV) would also be required to provide power for 
construction, plant startup, and auxiliary loads. 

n Export all power over a 500 kV tie to a 500 kV line approximately 60 miles to the west 

Same as above for the 2000 MW case but a third circuit, including a location for termination of the 
third line, would be needed. 

n Export all power over a 230 kV or 115 kV ties 

Export of this amount of power over 230 kV (approximately 17,700 amps) or 115 kV (approximately 
35,440 amps) would be impractical because of the number of lines that would be required.  However, 
use of the 230 kV system from SCE&G or the 115 kV line from SRS in combination with the above op-
tions would provide power to SCE&G and/or SRS (50 MVA site load) and a second power source for 
construction, plant startup, and auxiliary loads. 

*  *  * 
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The existing onsite transmission systems (both the 115 kV and 230 kV) would not be capable of 
evacuating the power from a new nuclear power facility.  The existing system could be used for back 
feeding of construction power and plant auxiliary loads and sending a small amount of power to the 
site and local utility loads. 

A new switchyard at the plant would be required at 500 kV with a secondary voltage level of either 230 
kV or 115 kV.  Sufficient space exists for the switchyard at the APT site location.  The physical ar-
rangement of the 500 kV switchyard would have space for the new units, two or four lines for export 
power (depending on the scheme chosen), and two transformers to a lower voltage level.  The lower 
voltage level switchyard would require space for two lines and two transformers.  The switchyard would 
have its own control building, AC/DC station service for switchyard loads (without any major modifica-
tion of the switchyard), grounding, raceway, lighting, lightning protection, etc. 

The existing relay system for protection of the 115 kV or 230 kV lines would need to be upgraded for 
the new connection scheme. 

The above interconnection evaluations are preliminary.  All schemes would require system studies to 
evaluate utility grid impacts for short circuit, load flows, and stability to determine if any upgrades are 
necessary to the existing lines and substations.  In addition, DOE’s National Transmission Grid Study 
(Reference 1) indicates that there is major congestion of the transmission system from the Midwest to 
the Mid-Atlantic.  Locating a new power production facility in the Mid-Atlantic area (such as the Savan-
nah River site) would relieve some of the transmission congestion; however, the congestion between 
the Mid-Atlantic to the Southeast (Florida) would remain. 

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant.  
There is relatively easy access from the transmission lines into the switchyard and space for the area 
of the switchyard.  Transmission line routing would be all on the SRS site property or the Vogtle site 
property, with permit or right-of-ways required only for the river crossing.  If the 500 kV transmission 
line is connected to the existing line approximately 60 miles west, right-of-way and permits may be 
excessive and time consuming to obtain.  A disadvantage is not having a higher voltage substation on 
site to minimize transmission line connection to the grid.  

2.2.4 References 

1. National Transmission Grid Study, U.S. Department of Energy, May 2002. 

2.3 Stakeholder Support 

Stakeholder support is defined as the degree of acceptance that can be expected from the general 
population to a proposed siting of a large industrial complex.  This can be determined by assessing 
three influential aspects of stakeholder support:  
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n Political climate 

Political climate is an assessment of the local and state positions on potential siting of nuclear genera-
tion plants. This assessment considers historical utility-political relationships, the existence of current 
generating plants, and the existence of influential “pro- or anti-” nuclear pressure groups. 

n Public opinion 

Public opinion represents the aspect of perceived power needs and economic value as well as envi-
ronmental considerations. 

n Legislative and regulatory climate 

Legislative and regulatory climate considers the ease of attaining permits and licenses given current 
legislative regulations and implications pertaining to achieving environmental compliance goals. 

Each of these subcriteria is discussed and evaluated below. 

2.3.1 Evaluation of the INEEL Site 

Political climate 

INEEL is ranked 3 for political climate for all reactor types and the Bounding Plant. 

Elected officials support nuclear power, there has been substantial “anti-nuclear” sentiment, and 
there is a historic relationship with the community.  

INEEL enjoys political support at the federal, state, and local level.  U.S. Senators Craig and Crapo 
support the President’s National Energy Policy, which includes an expanded role for nuclear energy.  
U.S. Representative Simpson supports the continued use of the INEEL facility. 

Idaho Governor Kempthorne is supportive of continuing missions at the INEEL facility.   

Two opposition groups, the Snake River Alliance and Nuclear-Free Yellowstone, are active.  The latter 
group appears to be particularly well funded and can take advantage of several highly visible and well-
known personalities as spokespersons.  They were successful in affecting INEEL’s proposed incinera-
tor facility. 

Public Opinion 

Public opinion is ranked 5 at INEEL for all reactor types and the Bounding Plant. 

The current INEEL missions are substantially remedial in nature.  Employment on site indicates a de-
creasing trend.  A new major mission at the INEEL facility such as envisioned under this study has a 
strong perceived economic value to the community. 

Editorial support by local newspapers has been exhibited over time. 
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Legislative and Regulatory Climate 

Legislative and regulatory climate is ranked 4 for all reactor types and the Bounding Plant. 

INEEL maintains open communication with the public and state regulators.  The primary state agency 
that exercises regulatory authority over INEEL is the Idaho Environmental Protection Agency. Compli-
ance issues arise in the course of operations and are resolved in an effective and professional man-
ner.  The state regulators were characterized as cooperative and focused on identifying and imple-
menting methods to achieve desired goals in compliance with regulations.  There are no local permit-
ting authorities. 

2.3.2 Evaluation of the Portsmouth Site 

Political climate 

Portsmouth is ranked 4 for political climate for all reactor types and the Bounding Plant. 

Elected officials support nuclear power, there has been limited substantial “anti-nuclear” sentiment, 
and there is a historic relationship with the community.  Ohio is also the home of two commercial nu-
clear power reactors, Perry and Davis-Besse. 

Portsmouth enjoys political support at the federal, state, and local level.  U.S. Senators Voinovich and 
DeWine support the administration’s national energy policy, which includes an expanded role for nu-
clear energy.  U.S. Representatives Strickland and Portman support the continued use of the Ports-
mouth facility. 

Ohio Governor Taft is supportive of continuing missions at the Portsmouth facility.  

A small local opposition group, Piketon Portsmouth Residents for Environmental Safety and Security 
(PRESS), has shown limited activity over time.  There are no organized and currently active pro-nuclear 
groups in the community. 

Public Opinion 

Public opinion is ranked 5 at Portsmouth for all reactor types and the Bounding Plant. 

The current Portsmouth site missions are remedial in nature.  The production facilities are being shut 
down.  Employment on site indicates a decreasing trend.  A new major mission at the Portsmouth site, 
such as envisioned under this study, has a strong perceived economic value to the community. 

Local newspapers have exhibited editorial support over time. 

Legislative and Regulatory Climate 

Legislative and regulatory climate is ranked 4 for all reactor types and the Bounding Plant. 
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Portsmouth maintains open communication with the public and state regulators.  The primary state 
agency that exercises regulatory authority over Portsmouth is the Ohio Environmental Protection 
Agency.  Compliance issues arise in the course of operations and are resolved in an effective and pro-
fessional manner.  The state regulators were characterized as cooperative and focused on identifying 
and implementing methods to achieve desired goals in compliance with regulations.  There are no lo-
cal permitting authorities. 

Portsmouth is currently affected by a U.S. EPA consent decree, issued in 1989, and amended, as well 
as an Ohio EPA consent decree, issued in 1989, that specify certain remediation activities on site. 

2.3.3 Evaluation of the Savannah River Site 

Political climate 

The Savannah River site is ranked 5 for political climate for all reactor types and the Bounding Plant. 

Elected officials strongly support nuclear power, there has been no substantial “anti-nuclear” senti-
ment, and there is a strong historic relationship with the community.   

SRS enjoys strong two-state (Georgia and South Carolina) bipartisan legislative support at the federal, 
state, and local level.  U.S. Senator Thurmond and U.S. Representative Graham have submitted bills 
supporting the President’s National Energy Policy.  Both are outspoken advocates of the continued use 
of SRS to support national nuclear energy programs. 

South Carolina Governor Hodges is supportive of the proposed “energy park” concept at SRS.  Such an 
energy park could include a number of new nuclear plants. 

Public Opinion 

Public opinion is ranked 5 at SRS for all reactor types and the Bounding Plant. 

The communities surrounding the SRS site have a positive relationship with SRS.  Part of that is based 
on the significant positive economic impact the site has had on the affected South Carolina and Geor-
gia communities.  The other part is founded in the genesis of SRS in the 1950s.  During the height of 
the Cold War, several communities willingly abandoned their towns to make way for the site because 
of its perceived importance to national defense.  That supportive and positive attitude toward SRS has 
persevered over decades and across generations of families who have been positively impacted by the 
continued existence of SRS. 

Particularly noteworthy at SRS is the level of organized public support.  The SRS area is home to Citi-
zens for Nuclear Technology Awareness, the largest pro-nuclear organization of its kind in the country.  
Many community groups, such as SRS-Citizen’s Advisory board, Savannah River Regional Diversifica-
tion Initiative, Citizens for Nuclear Technology Awareness, chambers of commerce, and economic de-
velopment organizations, work with SRS to provide input to policies, priorities, and programs.  In con-
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trast, although there are a limited number of individuals, there does not appear to be any organized 
“anti-nuclear” groups local to SRS. 

Strong editorial support by local newspapers has been exhibited over time. 

Most SRS employees are college educated.  They are also actively involved in local politics.  A survey of 
SRS employees showed that more than 50 held elected offices in county and municipal governments.  
More than 250 others held leadership positions in civic, cultural, youth, religious, or political organiza-
tions. 

Legislative and Regulatory Climate 

The primary state agencies that exercise regulatory authority over SRS are the Georgia Department of 
Natural Resources and the South Carolina Department of Health and Environmental Control.  (At the 
“facility” level within SRS, the site authority is autonomous.) 

SRS maintains open communication with the public and state regulators.  Compliance issues arise in 
the course of operations and are resolved in an effective and professional manner. 

Legislative and regulatory climate is ranked 5 for the SRS site for all reactor types and the Bounding 
Plant. 

2.4 Site Development Costs  

The objective of this section is to evaluate site development costs for potential new nuclear generation 
at the INEEL, Portsmouth, and Savannah River sites.  The Site Evaluation Process outlines a quantita-
tive approach to ranking for this criterion.  However, because a detailed cost analysis was not included 
as part of the current study, the qualitative approach presented in Table 2-1 was used to assign the 
site rankings. 
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Table 2-1.  Site Development Costs 

Site Development Cost Factors Discussion 

Transmission Facilities and 
Interconnections 

• Costs for transmission facilities and interconnections would likely 
be highest for INEEL, followed by Savannah River and Portsmouth.  
Transmission is a significant cost factor. 

• At INEEL, transmission lines would be needed to either the Borah 
or Goshen substations, approximately 80 and 55 miles from the 
site, respectively.  

• At Savannah River, transmission connections could be made to the 
nearby Vogtle plant or to 500kV transmission lines running 
approximately 60 miles west of the site. 

• At Portsmouth, transmission connections would be mainly 
performed on site. 

• See Section 2.2 for additional information. 

Site Preparation  
(Earthwork; site improvements; 
access for equipment and 
materials; worker access and 
facilities; onsite relocations, 
demolitions, cleanup; major 
component delivery) 

• Costs for site preparation would likely be highest for INEEL and 
Savannah River, followed by Portsmouth.  

• For INEEL, some upgrades to the onsite and offsite rail systems 
may be needed for equipment and large component receipt.  New 
access roads to the preferred site would need to be built.  Rock 
removal by blasting would be required. 

• For Savannah River, site preparation activities would include 
extension of the existing rail spur, new access roads from US 278, 
earthwork to establish flat power island areas, some dewatering, 
and possible remedial action for building settlements. 

• For Portsmouth, clearing and leveling would be required to 
establish flat power island areas.  Removal of rock and dewatering 
would be needed. 

• Based on the depth of excavation, site preparation costs for the 
different reactor types would rank in the following order from 
highest to lowest:  (1) GT-MHR, (2) ABWR and PBMR, (3) AP1000 
and IRIS. 

• See Sections 3.2, 3.14, 3.16, and 3.17 for additional information. 
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Table 2-1.  Site Development Costs 

Site Development Cost Factors Discussion 

Plant Cooling and Water 
Supply 

• Costs for plant cooling and water supply would likely be highest for 
INEEL and Portsmouth, followed by Savannah River.  Once-through 
cooling is not viable at any of the three sites.  Plant cooling and 
water supply is a significant cost factor. 

• At INEEL and Portsmouth, air-cooled condensers would be required.  
The UHS would be a closed system such as a mechanical draft 
cooling tower with an enclosed storage basin.  INEEL has an 
abundant supply of groundwater. 

• At Savannah River, a closed cycle cooling system (wet cooling 
towers, mechanical draft cooling towers, or natural draft cooling 
towers) could be considered with makeup water from the Savannah 
River.  Air-cooled condensers could also be considered.  The UHS 
would be a closed system such as a mechanical draft cooling tower 
with an enclosed storage basin. 

• See Section 3.22 for additional information. 

Engineering and Project 
Management 

• Costs for engineering and project management would likely be 
about the same for all three sites. 

Land Cost/Property Taxes • Costs for land and property taxes would likely be about the same 
for all three sites. 

Licensing and Permitting • Costs for licensing and permitting would likely be about the same 
for all three sites.  See Section 3.10 for additional information. 

Community Relations • Costs for community relations would likely be about the same for all 
three sites.  See Section 2.3 for additional information. 

Contingencies • Costs for contingencies would likely be about the same for all three 
sites. 

Insurance • Costs for insurance would likely be about the same for all three 
sites. 

Financing • Costs for financing would likely be about the same for all three 
sites. 

 
Based on the above evaluation, total site development costs would likely be highest for INEEL, fol-
lowed by Savannah River and Portsmouth. 

For INEEL, a ranking of 2 is assigned for the ABWR, AP1000, IRIS, and PBMR reactors.  A ranking of 1 
is assigned for the GT-MHR reactor and the Bounding Plant. 

For Portsmouth and Savannah River, a ranking of 2.5 is assigned for the ABWR, AP1000, IRIS, and 
PBMR reactors.  A ranking of 1.5 is assigned for the GT-MHR reactor and the Bounding Plant. 
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3. Engineering Criteria 

3.1 Site Size  

This section evaluates the space available at the INEEL, Portsmouth, and Savannah River sites for 
possible new nuclear units.  The space required for the main power block and supporting structures, 
plant cooling systems, storage tanks, radwaste storage, switchyard, and onsite spent fuel storage is 
considered.  Detailed site layout evaluations should be performed to confirm that adequate area is 
available and to determine the optimum location of new facilities. 

The available space at each site is described in Sections 1.1.2, 1.2.2, and 1.3.2.  The size require-
ments for the different reactor types are provided in Table 3–1. 

Table 3-1.  Plant Size Requirements 

 
Plant Area 

(Note 1) 

Mechanical Draft 
Cooling Towers 

(Note 2) 

Ultimate Heat Sink 
(Spray Pond) 

(Note 3) 

ABWR 

1 Unit 
(1350 MWe) 

787 ft x 1312 ft 
23.7 acres 

808 ft x 808 ft 
15 acres 

590 ft x 590 ft 
8 acres 

2 Units 
(2700 MWe) 

1574 ft x 1312 ft 
47.4 acres 

808 ft x 1616 ft 
30 acres 

590 ft x 1180 ft 
16 acres 

AP1000 

1 Unit  
(1117 MWe) 

530 ft x 790 ft 
9.6 acres 

808 ft x 808 ft 
15 acres 

2 Units 
(2234 MWe) 

530 ft x 1580 ft 
19.2 acres 

808 ft x 1616 ft 
30 acres 

None. The passive cooling 
design of the AP1000 does not 
require a separate safety-
grade UHS. 

GT-MHR 

4 Modules 
(1144 MWe) 

1200 ft x 1660 ft 
44 acres 

808 ft x 808 ft 
15 acres 

590 ft x 590 ft 
8 acres 

8 Modules 
(2288 MWe) 

1200 ft x 3320 ft 
91 acres 

808 ft x 1616 ft 
30 acres 

590 ft x 1180 ft 
16 acres 

IRIS 

3 Modules 
(1005 MWe) 

733 ft x 1167 ft 
19.6 acres 

808 ft x 808 ft 
15 acres 

6 Modules 
(2010 MWe) 

800 ft x 1267 ft 
23.3 acres 

808 ft x 1616 ft 
30 acres 

None.  The passive cooling 
design of the IRIS plant does 
not require a separate safety-
grade UHS. 
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Table 3-1.  Plant Size Requirements 

 
Plant Area 

(Note 1) 

Mechanical Draft 
Cooling Towers 

(Note 2) 

Ultimate Heat Sink 
(Spray Pond) 

(Note 3) 

PBMR 

8 Modules 
(1280 MWe) 

180 ft x 1804 ft 
7.5 acres 

808 ft x 808 ft 
15 acres 

16 Modules 
(2560 MWe) 

360 ft x 1804 ft 
15 acres 

808 ft x 1616 ft 
30 acres 

None.  The passive cooling 
design of the PBMR plant does 
not require a separate safety-
grade UHS. 

Notes:   

1. The plant areas assumed for the GT-MHR and IRIS are conservative but should be considered preliminary 
because the plant and site layouts have not been finalized or optimized for these reactor designs. 

2. See the discussion in Section 3.22 for cooling water source.  The area assumed for mechanical draft cooling 
towers is based on the ABWR plant layout and is conservative, particularly for the GT-MHR and PBMR designs 
that have higher plant efficiencies and, therefore, lower heat rejection rates. 

3. The area identified for the UHS assumes a spray pond is used.  This area could be significantly reduced if, for 
example, mechanical draft cooling towers with enclosed storage basins are used. 

 
3.1.1 Evaluation of the INEEL Site 

As described in Section 1.1.2, approximately 1235 acres of space is available.  Based on the available 
space and the plant sizes identified in Table 3–1, the following rankings are assigned for the different 
reactor types: 

n ABWR 

A ranking of 5 is assigned.  The approximately 1235 acres available is adequate to install at least two 
ABWR units (47 acres) plus cooling towers and allows for construction of several additional units in the 
future. 

n AP1000 

A ranking of 5 is assigned.  The approximately 1235 acres available is adequate to install at least two 
AP1000 units (19 acres) plus cooling towers and allows for construction of several additional units in 
the future.  

n GT-MHR 

A ranking of 5 is assigned.  The approximately 1235 acres available is adequate to install at least 
eight GT-MHR modules (91 acres) plus cooling towers and allows for construction of several additional 
modules in the future. 
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n IRIS 

A ranking of 5 is assigned.  The approximately 1235 acres available is adequate to install at least six 
IRIS modules (23 acres) plus cooling towers and allows for construction of several additional modules 
in the future. 

n PBMR 

A ranking of 5 is assigned.  The approximately 1235 acres available is adequate to install at least 16 
PBMR modules (15 acres) plus cooling towers and allows for construction of several additional mod-
ules in the future. 

n Bounding Plant 

A ranking of 5 is assigned consistent with the ranking of each reactor type. 
 

3.1.2 Evaluation of the Portsmouth Site 

As described in Section 1.2.2, approximately 340 acres of space is available.  Additional space is po-
tentially available in the area of the firing range. 

Based on the available space and the plant sizes identified in Table 3–1, the following rankings are 
assigned for the different reactor types: 

n ABWR 

A ranking of 3 is assigned.  The approximately 340 acres available appears adequate to install at least 
two ABWR units (47 acres) plus cooling towers and allow for construction of one or two additional units 
in the future. 

n AP1000 

A ranking of 4 is assigned.  The approximately 340 acres available appears adequate to install at least 
two AP1000 units (19 acres) plus cooling towers and allows for construction of more than two addi-
tional units in the future. 

n GT-MHR 

A ranking of 3 is assigned.  The approximately 340 acres available appears adequate to install at least 
eight GT-MHR modules (91 acres) plus cooling towers and allows for construction of one or two addi-
tional modules in the future. 
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n IRIS 

A ranking of 4 is assigned.  The approximately 340 acres available appears adequate to install at least 
six IRIS modules (23 acres) plus cooling towers and allows for construction of more than two addi-
tional modules in the future. 

n PBMR 

A ranking of 4 is assigned.  The approximately 340 acres available appears adequate to install at least 
16 PBMR modules (15 acres) plus cooling towers and allows for construction of more than two addi-
tional modules in the future.   

n Bounding Plant 

A ranking of 3 is assigned consistent with the ABWR and GT-MHR. 
 

3.1.3 Evaluation of the Savannah River Site 

As described in Section 1.3.2, various sites are potentially available at SRS for new nuclear genera-
tion.  For example, six sites have already been shown to satisfy the exclusion criteria established for 
potential development sites of an APT facility.  The preferred APT site consists of approximately 250 
acres. 

Based on the extensive amount of land potentially available and the plant sizes identified in Table 3-1, 
the following rankings are assigned for the different reactor types: 

n ABWR 

A ranking of 5 is assigned.  The six sites suitable for an APT and additional potential sites are ade-
quate to install at least two ABWR units (47 acres) plus cooling towers and allow for construction of 
several additional units in the future. 

n AP1000 

A ranking of 5 is assigned.  The six sites suitable for an APT and additional potential sites are ade-
quate to install at least two AP1000 units (19 acres) plus cooling towers and allow for construction of 
several additional units in the future. 

n GT-MHR 

A ranking of 5 is assigned.  The six sites suitable for an APT and additional potential sites are ade-
quate to install at least eight GT-MHR modules (91 acres) plus cooling towers and allow for construc-
tion of several additional modules in the future.  
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n IRIS 

A ranking of 5 is assigned.  The six sites suitable for an APT and additional potential sites are ade-
quate to install at least six IRIS modules (23 acres) plus cooling towers and allow for construction of 
several additional modules in the future. 

n PBMR 

A ranking of 5 is assigned.  The six sites suitable for an APT and additional potential sites are ade-
quate to install at least 16 PBMR modules (15 acres) plus cooling towers and allow for construction of 
several additional modules in the future.  

n Bounding Plant 

A ranking of 5 is assigned consistent with the ranking of each reactor type. 

3.2 Site Topography  

The objective of this section is to evaluate the topography at each site to determine the suitability for 
nuclear power generation facilities.  The presence of mountains or steep terrain effectively precludes 
the siting of a plant because of significant costs associated with earth moving activities to establish a 
flat plant grade.  Steep slopes can also be unstable and produce damage to safety-related facilities 
because of landslides.   

The sites are also investigated for the presence of large-scale topographic features within the site area 
that may also preclude siting a power plant.  Typically, these are features that feasibly cannot be relo-
cated or altered, such as stream channels, deep incised valleys, knobs, sinkholes, abandoned mines, 
etc. 

3.2.1 Evaluation of the INEEL Site 

A site visit was conducted on April 29, 2002 to observe the topography of the site.  Additionally, the 
USGS topographic map for the site area was reviewed.  The selected new power generation site is 
situated about one mile east of the Big Lost River in the south-central portion of the INEEL site.  The 
general topography of the entire area is low-lying flat terrain with an average elevation of about 4920 
ft NGVD. 

The proposed site consists of open grass-covered rangeland with no current development.  The drain-
age across the site is generally from east to west towards the Big Lost River.  With annual rainfall be-
tween 8 and 10 inches per year at the site, there are no existing drainage channels through the pro-
posed site.  For most of the year, there also is no flow in the Big Lost River.  Flows generally occur dur-
ing the spring snowmelt and after intense storms.  The existing terrain contains slopes less than 2 
percent and is suitable to the construction of nuclear power generation facilities.  The proposed site 
grade may require fill in some areas to raise it above potential flooding that may occur (see Section 
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3.20).  Regardless of the reactor type selected, the proposed site will not require significant earthmov-
ing activities. 

From the site visit and topographic map examination, it is evident no steep terrain and no large-scale 
topographic features are in the site area that would preclude the construction of new nuclear power 
reactors.  Additionally, there appears to be no topographic indicators of geologic or hydrologic hazards 
in proposed site area.  Based on these observations a ranking of 5 is assigned for all reactor types and 
the Bounding Plant. 

3.2.2 Evaluation of the Portsmouth Site 

The preferred new power generation site at Portsmouth is an undeveloped parcel of land situated 
northeast of the existing plant facilities.  A site visit was made on June 5, 2002 to observe the topog-
raphy.  USGS topographic maps of the proposed site were also obtained to determine the site topogra-
phy. 

The site is along a gently sloping tract of land that slopes from the south to the north.  Slopes range 
from about 2 percent to 5 percent.  The average elevation of the site is about 675 ft NGVD.  Site 
drainage can be directed to drainage features that exist along the northwestern and southeastern 
boundaries of the site.  The site is currently tree- and grass- covered. 

The topography criteria for all reactor types in the study are the same.  A flat power island area is de-
sired.  The Portsmouth site can provide this feature with some earthwork to level the slopes.  Addition-
ally, there are no topographic indicators of geologic or hydrologic hazards in the proposed site area.  
Based on these observations, a ranking of 4 is assigned for all reactor types and the Bounding Plant. 

3.2.3 Evaluation of the Savannah River Site 

The SRS preferred power generation site is in an undeveloped area of the SRS site.  It is situated along 
the Aiken and Barnwell County border near an existing transmission line.  A site visit was made on May 
14-15, 2002, to observe the site topography.  USGS topographic maps of the proposed site were also 
obtained to determine the site topography.   

The site is situated on top of a broad drainage divide that is fairly flat on top.  In general, the overall 
slopes of the area are less than 2 percent, but can be as much as 5 percent in some small local areas.  
The average elevation is about 310 ft NGVD.  The existing site is currently wooded with no significant 
drainage features.  The existing drainage slopes away from the site to the northeast and southwest. 

The topography criteria for all reactor types in the study are the same.  A flat power island area is de-
sired.  The SRS site will provide this feature with some earthwork.  Additionally, there are no topog-
raphic indicators of geologic or hydrologic hazards in the proposed site area.  Based on these observa-
tions, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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3.2.4 References 

1. U.S. Geological Survey, 7.5 Minute Topographic Map, Ryegrass Flat, Idaho, 1995. 
2. U.S. Geological Survey, 7.5 Minute Topographic Map, Waverly South, Ohio, 1992. 
3. U.S. Geological Survey, 7.5 Minute Topographic Map, New Ellington, SE, South Carolina, 1989. 

3.3 Environmentally Sensitive Areas  

Environmental laws and regulations have been developed to protect air, water, fish, wildlife, plants, 
and cultural resources from degradation.  These laws and regulations typically address new projects or 
modifications to existing facilities and specify the applicable approval and permitting processes.  De-
pending on the extent of impacts, environmentally sensitive areas regulated under these laws and 
regulations should either be excluded from further consideration or avoided in the siting of new com-
mercial nuclear power plants. 

3.3.1 Evaluation of the INEEL Site 

The INEEL area measures about 37.5 miles north to south and about 34.8 miles east to west.  Most of 
the INEEL site is in Butte County, but portions are also within Bingham, Bonneville, Jefferson, and 
Clark counties.  The INEEL site has nine primary facility areas spreading out over a wide area of other-
wise undeveloped, high-desert terrain.  The site is remote from major population centers, waterways, 
and interstate transportation routes.   

The EBR-I facility at INEEL is no longer in operation, and has been designated a National Historic 
Monument.  Recreational uses of the site include public tours of general facility areas and EBR-I and 
controlled hunting, which is generally restricted to half a mile within the INEEL site boundary.  Grazing 
is not allowed within 2 miles of any nuclear facility, and dairy cattle are not permitted. 

INEEL is approximately 100 miles from Grand Teton and Yellowstone National Parks.  A Class-I area, 
Craters of the Moon National Monument, is about 30 miles west-southwest of the preferred site.  Be-
cause of the physical separation, no impact on Class I areas is expected.  No designated wetland ex-
ists in the preferred site area. 

Two federally listed endangered and threatened species—the bald eagle and the gray wolf—have been 
identified by the U.S. Fish and Wildlife Service as potentially occurring on the INEEL site.  Bald eagles 
are observed only in the remote areas of INEEL about 20 miles north of the Test Area North and near 
Howe.  However, no threatened or endangered species were found at the preferred site.  No paleon-
tological localities have been identified within the preferred site. 

There are four Idaho Indian reservations (http://www.hanksville.org/sand/contacts/tribal/ID.html).  
The closest is the Fort Hall Indian Reservation situated about 38 miles south-southeast of the pre-
ferred site.  No significant impacts from future site activities would be expected. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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3.3.2 Evaluation of the Portsmouth Site 

The Portsmouth site is an approximately 3700-acre parcel of DOE-owned land in sparsely populated 
rural Pike County in south central Ohio.  The area was previously farmland and the watershed for sev-
eral intermittent streams.  The facility is about 65 miles south of Columbus, Ohio, and 75 miles east of 
Cincinnati, Ohio, the two closest metropolitan areas.  The cities of Portsmouth, and Chillicothe, Ohio, 
are located about 20 miles from the site.  The Scioto River valley runs 1 mile west of the facility.  With 
the exception of the Scioto River floodplain, which is farmed extensively, the area around the Ports-
mouth site consists of marginal farmland and forested hills.  The preferred site is situated in the north-
east portion of the site. 

There is one federally listed endangered species and one proposed species that potentially could be 
found on the site, the Indiana bat and the timber rattlesnake, respectively.  However, based on surveys 
conducted between 1994 and 1996, these species were not found at the site. 

There are no wild and scenic rivers in the immediate vicinity of the Portsmouth site.  As listed in 40 
CFR 81, there are no Class I areas in Ohio.  There are no state or national parks, forests, conservation 
areas, or other areas of recreational, ecological, scenic, or aesthetic importance within the immediate 
vicinity of the site.  No National Register of Historic Places (NRHP) properties are located on the DOE 
reservation.  No national landmarks are reported near the site.  The nearest is Buzzardroost Rock and 
Lynx Prairie in Adams County, about 30 miles southeast of the site. 

A web search (www.hanksville.org/sand/contacts/tribal/OH.html) indicates that there is only one In-
dian site in Ohio—the Shawnee Nation (United Remnant Band)—which is situated near Urbana, about 
100 miles north-northwest of the site. It is state recognized, but not a federally recognized Indian tribe.   

No significant recreational areas are on the site.  Offsite recreational areas include the Brush Creek 
State Forest and Lake White State Park.  Brush Creek State Forest is at least 5 miles south-southwest 
of the preferred site, while Lake White State Park is about 5 miles north of the preferred site. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.3.3 Evaluation of the Savannah River Site 

SRS covers an approximately 310 square mile site adjacent to the Savannah River in Aiken, Barnwell, 
and Allendale counties of South Carolina.  It is bounded on the southwest by the Savannah River, and 
its center is about 25 miles southeast of Augusta, Georgia, and 19.5 miles south of Aiken, South Caro-
lina.  

Facilities account for approximately 5 percent of the SRS area; with the exception of facilities, land 
cover is a wide variety of natural vegetation types.  DOE has set aside 30 areas covering about 14,230 
acres to protect rare, threatened, and endangered species and unique habitats. 

The preferred site at SRS is the APT preferred site.  There are no wetlands on the preferred site.  Sev-
eral threatened and endangered species exist at SRS and research has been conducted at the site on 
the wood stork, red-cockaded woodpecker, bald eagle, shortnose sturgeon, and smooth purple cone-



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
3. Engineering Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

36 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

flower.  However, no designated critical habitat or any listed threatened or endangered species are on 
the preferred site. 

The two main bodies of water on site, Par Pond and L-Lake, are manmade.  Par Pond, which was con-
structed to provide cooling water for, and to receive heated cooling water from, P-Reactor and R-
Reactor, has a surface area of about 2700 acres.  The 1000-acre L-Lake was constructed to receive 
heated cooling water from L-Reactor.  SRS is bounded on its southwest border by the Savannah River 
for about 35 river miles.  Five major SRS streams feed into the river. 

The closest Class I area—Cape Romain National Wildlife Refuge Wilderness Area, South Carolina—is 
about 100 miles east-southeast of SRS.  Santee National Wildlife Refuge is about 65 miles east-
northeast of SRS.  Sumter National Forest is situated about 70 miles northwest of the site. 

In 1966, the NRHP listed 101 properties in the region of influence.  However, no historic properties are 
within the preferred site and no SRS facilities have been nominated for the National Register.  Archae-
ologists have divided the SRS into three zones.  The preferred site is in Zone 3, which includes areas of 
low archaeological site density.  Activities in this zone have a low probability of encountering archaeo-
logical sites and virtually no chance of encountering large sites with more than three prehistoric com-
ponents; the need for site preservation is low.   

A web search (www.hanksville.org/sand/contacts/tribal/SC.html) indicates there are seven Indian 
tribes and villages in South Carolina.  The closest is situated in Holly Hill, about 65 miles to the east of 
the preferred site. 

There are three federal outdoor recreation facilities in or near the region of influence.  The closest is 
the Santee National Wildlife Refuge, about 65 miles east-northeast of SRS.  There are five state parks 
in the region of influence; the closest is Redcliffe Plantation State Park about 10 miles northwest of 
the preferred site. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.3.4 References 

1. U.S. DOE Environmental Report – Independent Spent Fuel Storage Installation (ISFSI) License 
for the Three Mile Island Unit Two (TMI-2) Fuel. 

2. DOE/NP-0014 (1992), Environmental and Other Evaluations of Alternatives for Siting, Con-
structing, and Operation New Production Reactor Capacity. 

3. An Orientation of Facilities and the NOR Site, INEEL, September 5, 2001. 

4. Idaho Indian Reservations, http://www.rootweb.com/indreserv/. 

5.  DOE/EA-1346, Environmental Assessment Reindustrialization Program at the Portsmouth 
Gaseous Diffusion Plant, 2002. 
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6. ERDA-1549, Portsmouth Gaseous Diffusion Plant Expansion, Final Environmental Statement, 
1977. 

7. Tribes and Villages of Ohio, http://www.hanksvill.org/sand/contacts/trib al/OH.html. 

8. Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, 2002. 

9. Socioeconomic Characteristics of Selected Counties and Communities Adjacent to the SRS, 
1997. 

10. DOE/EIS-0270D, Environmental Impact Statement, Accelerator Production of Tritium at the 
Savannah River Site, Draft December 1997. 

11. WSRC-TR-97-0223, Savannah River Site, Ecology, 1997. 

12. WSRC-TR-2000-00328, Savannah River Site Environmental Report for 2000. 

13. Tribes and Villages of South Carolina, http://www.hanksvill.org/sand/contacts/tribal/SC.html 

3.4 Emergency Planning/Population Density  

This section assesses site suitability regarding the surroundings and population distribution for the 
development of adequate site-specific emergency plans in the site areas being evaluated.  The Emer-
gency Planning Zones (EPZs) defined in 10 CFR Part 50 are a 10-mile plume exposure pathway EPZ 
and a 50-mile ingestion pathway EPZ. 

The criteria being evaluated are: 

n 10 CFR Part 100, Subpart B, requires that the physical characteristics of the site should not pre-
sent significant impediments to the development of the emergency plan. 

n Regulatory Guide 4.7 states that the preferred population density at the time of initial operations 
and within about 5 years should not exceed 500 people per square mile out to 20 miles. 

The most recent and readily available relevant licensing documents, topographic and transportation 
maps, and the U.S. Bureau of Census data was reviewed in conjunction with a site visit to examine the 
regional environment and the physical characteristics of the site.  In many cases, 1990 census data 
were the most recent.  Data developed by federal and state agencies for the years other than those of 
the 10-year U.S. census were also considered; they are estimates based on agency survey and trends. 

3.4.1 Evaluation of the INEEL Site 

The INEEL site occupies about 890 square miles of dry, cool desert in southeastern Idaho.  It is situ-
ated in the eastern Snake River Plain and west of the Snake River.  Most of the site consists of open 
land. 
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The INEEL site is served by more than 230 miles of roadways consisting of principal arterial and major 
collector routes.  There are 139 miles of DOE-owned and –controlled paved roads on site.  Ninety 
miles of paved federal and state highways that are open for public use pass through the site.  U.S. 
Route (US) 20 and US 26 cross the southern portion of the site, while Idaho State Route (SR) 22, SR 
28, and SR 33 cross the northeastern part. 

The preferred location is in the south central portion of the INEEL site.  The nearby population-centers 
are Idaho Falls (42 miles southeast), Blackfoot (36 miles south-southeast), Pocatello (56 miles south), 
and Arco (20 miles west-northwest).  The population of Idaho has remained stable since 1985.  The 
reported 1987 population for Arco was 1,200.  The 1987 populations of Blackfoot and Idaho Falls 
were 1,100 and 43,400, respectively.  Almost 60 percent of INEEL employees live in Idaho Falls.  Be-
cause INEEL dominates local employment, county-level population projections depend on the work-
force projected for INEEL.  The total population in the region is projected to nearly double between 
1990 and 2040.  The nearest National Park with significant tourists is more than 100 miles to the 
northeast. 

There are no schools, hospitals, prison, beaches, parks, industrial or commercial complexes, etc., 
within 5 miles of the preferred site.  

There are eight reactors and the TMI-2 Independent Spent Fuel Storage Installation (ISFSI) located on 
site, along with various other facilities.  More than 90 percent of the area within 10 miles of the pre-
ferred site is under DOE control. 

Emergency planning at INEEL is provided under existing site programs. 

Based on the information presented above, it is concluded that there are no physical characteristics or 
significant surrounding population that would present impediments to any emergency response.  A 
ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.4.2 Evaluation of the Portsmouth Site 

The Portsmouth site is situated on approximately 3,700 acres with an 800-acre central developed 
area surrounded by a perimeter road in Pike County, Ohio.  The general location is an area of steep to 
gently rolling hills, with average elevations of 120 feet above the Scioto River Valley.  The steep hills 
characteristically are forested, while the rolling hills provide marginal farmland.  With the exception of 
the Scioto River and its floodplain, the floodplains and valleys are narrow and are occupied by small 
farms.  The area adjacent to the site is largely (90 percent) agricultural and forest land.  The remaining 
10 percent is taken up by industrial, commercial, and residential land use. 

The preferred site location is in the northeast section of the site in a 340-acre area where no prior in-
dustrial activities have occurred and that is upslope from the industrialized area.  The eastern area 
has steep forested slopes, while the central and western area has fairly flat areas of grassland. 

Roadways in the fenced limited access or protected areas of the site consist of several miles of paved 
surface.  Several paved roads branch out from the site to the perimeter road that surrounds the site.  
The west access to the site extends form US 23 to the perimeter road.  Shyville Road connects US 32 
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to the north of the site, Big Run Road leads to the south side of the site, and Dutch Run Road enters 
the area from the east side of the site. 

The Portsmouth site is in a rural, low-population area.  The site is well separated from high-density, 
high-growth rate areas that might complicate emergency planning efforts.  Nearby cities and their ap-
proximate distance from the site include Chillicothe (population 21,923), 25 miles north; Portsmouth 
(population 22,249), 22 miles south; Waverly (population 4,500), about 10 miles north; and Jackson 
(population 6,144), 26 miles east.  All population statistics reported above are for year 1990.  Com-
munities closest to the site include the unincorporated towns of Piketon, Beaver, and Lucasville. 

The permanent residential population of Pike County was 24,249 in 1990.  The population density in 
the county was approximately 55 people per square mile in 1995 (U.S. Bureau of Census).  The ex-
pected growth rate for 2000–2010 is less than 1 percent (Ohio Data Users Center).  Population growth 
has occurred largely in the unincorporated areas of the county. 

The total onsite population was 2477 as of January 1995 but has been significantly reduced in the 
last several years.  The total population within 2 miles of the site is about 90.  The 1990 population 
within 5 miles of the site is approximately 6,780 or 86.3 people per square mile.  The projected popu-
lation density for years 2010 and 2030 are 104.4 and 125.9 people per square mile, respectively.  
The total population within 50 miles of the site was approximately 600,000 people in 1990. 

There are institutional, transient, and seasonal populations in the area.  Within 5 miles of the site, 
there are four schools with combined enrollment (including faculty and staff) of 2,155 in 1995, two 
daycare facilities licensed to accommodate 140 children, and three nursing homes with a combined 
licensed capacity of 269 beds.  The closest hospital is approximately 7.5 miles north of the site.  Rec-
reational facilities in the area include Brush Creek State Forest with an extremely light usage of about 
20 people a year.  Use of Lake White State Park, situated approximately 7.5 miles north of the site, is 
occasionally heavy and is concentrated on the 107 acres of land closest to the lake.  The number of 
visitors in 1992 was 55,876 with a daily average of 153. 

A site-wide Emergency Plan is in place to protect the health and safety of the public and workers at the 
Portsmouth site. 

Based on the information presented above, it is concluded that there are no physical characteristics or 
significant surrounding population that would present impediments to any emergency response.  How-
ever, there are several county and professional schools, daycare centers, and nursing homes within 5 
miles of the preferred site.  Consequently, a ranking of 4 is assigned for all reactor types and the 
Bounding Plant.   

3.4.3 Evaluation of the Savannah River Site 

The SRS covers approximately 310 square miles and is bounded on the southwest by the Savannah 
River.  It is approximately 25 miles southeast of Augusta, Georgia, and 19.5 miles south of Aiken, 
South Carolina.  Most of the site (61.3%) is in Barnwell County and the region of influence includes 
Aiken, Allendale, Bamberg, Columbia, and Richmond counties. 
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In 1994, the population of the six-county region of influence was estimated to be 457,824.  More than 
89 percent of this population lived in three counties: Aiken, Columbia, and Richmond.  Augusta was 
the largest city, with a population of 43,459.  

In 1990, the population density of the region of influence was almost twice the national density and 
one-sixth to one-fifth higher than that in the two states.  However, the annual growth rate for this influ-
ence region was less than 1 percent between 1990 and 1994.  In 1994, the average number of peo-
ple/square mile in the region of influence was 151.  Population densities were highest in the cities of 
Aiken, Augusta, and North Augusta.  Each had more than 1,000 people per square mile. 

There are three federal recreation facilities in or near the region of influence and the Santee National 
Wildlife Refuge is approximately 65 miles east-northeast of SRS.  There are also five state parks in the 
region of influence with the closest, Redcliffe Plantation State Park, situated 10 miles northwest of the 
preferred site. 

With the exception of travelers on through highways, the only people on the limited-access SRS are 
members of the site workforce.  The current onsite workforce is approximately 13,000.  There are no 
permanent residents within the SRS. 

The preferred site is approximately 6 miles from the nearest SRS site boundary to the north.  The Vog-
tle nuclear plant is approximately 16 miles southwest of the preferred site across the Savannah River.  

The SRS is served by more than 200 miles of primary roads and more than 1000 miles of unpaved 
roads.  Two interstate highways serve the SRS area.  I-20 provides a primary east-west corridor in the 
region, and I-520 links I-20 with Augusta.  US 1 and US 25/SR 121 are principal north-south routes in 
the region, and US 78 provides east-west connections.  Although three routes passing through the site 
(US Route 278, SR 19 and SR 125) are open to the public, access to SRS is controlled.  There has 
been limited commercial traffic on the Savannah River since the 1970s. 

A site-wide emergency plan is in place to protect the health and safety of the public and workers at 
SRS. 

Based on the information presented above, it is concluded that there are no physical characteristics or 
significant surrounding population that would present impediments to any emergency response.  There 
are no schools, prisons, hospitals, and public or commercial facilities within 5 miles of the preferred 
site; however, there are several cities with population density over 500 people per square mile.  Con-
sequently, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  

3.4.4 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; and Combined Licenses for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
3. Engineering Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

41 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

4. NRC Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, Revi-
sion 2, April 1998. 

5. U.S. Department of Commerce, Bureau of the Census, 1990 Census of Population. 

6. USGS Maps for Idaho, South Carolina, Georgia, and Ohio. 

7. Portsmouth Gaseous Diffusion Plant Site, Final Environmental Impact Statement, May 1977. 

8. Application for USNRC Certification, Portsmouth Gaseous Diffusion Plant Safety Analysis Re-
port, Rev. 57, April 2002. 

9. DOE/EA-1346, Environmental Assessment Reindustrialization Program at the Portsmouth 
Gaseous Diffusion Plant, 2002. 

10. U.S. DOE Portsmouth Annual Environmental Report for 2000, Piketon, Ohio, December 2001. 

11. Socioeconomic Characteristics of Selected Counties and Communities Adjacent to the Savan-
nah River Site, June 1997. 

12. DOE/EIS-0270D, Environmental Impact Statement, Accelerator Production of Tritium at the 
Savannah River Site, December 1977. 

13. PLN-114, INEEL Emergency Plan/RCRA Contingency Plan. 

14. Portsmouth Gaseous Diffusion Plant Emergency Plan, Rev. 48, April 2001. 

3.5 Labor Supply  

This section evaluates the supply of construction labor and associated issues for each of the three 
sites.  Topics evaluated include labor supply, wages and fringes (total compensation), and training.  

Based on this evaluation, the INEEL site is ranked a 1, the Portsmouth site is ranked a 2, and the Sa-
vannah River Site is ranked a 4 for all reactor types and the Bounding Plant. 

Labor Supply 

Labor supply data is based on information from the 1990 and 2000 U.S. censuses.  The census data 
are broken down into broad subdivisions and should be considered as indicative information only. 

It is expected that the INEEL site will draw its labor supply primarily from the Idaho Falls area.  The 
Portsmouth site will draw from the construction labor population in the tristate area of southern Ohio, 
northern Kentucky, and western West Virginia.  The Savannah River site will draw its labor supply from 
the Aiken, South Carolina, and Augusta, Georgia, areas.  
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n INEEL Site 

The proportion of construction labor potentially available is based on the proportion of construction 
labor to the total employed workforce population as described in the 1990 U.S. Census (2000 data is 
not yet available).  The reported population in Idaho for 1990 was 729,814.  The employed workforce 
for 1990 totaled 443,703, of which 28,940 were identified as employed in construction.  The con-
struction workforce was 3.97 percent of the total state population. 

n Portsmouth Site 

The total reported population for Ohio for 1990 was 8,349,183.  The employed work force for 1990 
totaled 4,931,357, of which 254,208 were identified as employed in construction.  The construction 
workforce was 3.04 percent of the total state population.  The total reported population for Kentucky 
for 1990 was 2,838,709.  The employed work force for 1990 totaled 1,563,960, of which 98,785 
were identified as employed in construction.  The construction workforce was 3.48 percent of the total 
state population. 

n Savannah River Site 

The total reported population for South Carolina for 1990 was 2,669,383.  The employed work force 
for 1990 totaled 1,603,425, of which 127,294 were identified as employed in construction.  The con-
struction workforce was 4.77 percent of the total state population.  The total reported population for 
Georgia for 1990 was 4,938,381.  The employed workforce for 1990 totaled 3,090,276, of which 
214,359 were identified as employed in construction.  The construction workforce was 4.34 percent of 
the total state population. 

*  *  * 

These ratios are assumed valid for subsets of the total population, such as cities and counties, and 
valid as a basis for estimating the number of personnel in the construction workforce for 2000. 

The population base for the INEEL, Portsmouth, and Savannah River areas is provided in Table 3–2. 
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Table 3-2.  Labor Supply 

City or Area Total Population Construction Workforce 

INEEL Site 
Idaho Falls 50,730 2,014 
State of Idaho 729,814 28,940 
Portsmouth Site 
Portsmouth, Ohio 20,909 636 
Ashland, Kentucky 21,981 765 
State of Ohio 8,349,183 254,208 
State of Kentucky 2,838,709 98,785 
Savannah River Site 
Aiken, South Carolina 25,337 1,209 
Augustus, Georgia 195,182 8,471 
State of South Carolina 2,669,383 127,294 
State of Georgia 4,938,381 214,359 

 

The following is an assessment of the labor supply for each site based on the above data. 

n INEEL Site 

The current availability of craft for INEEL is reported to be good.  There have been no construction 
shortages recently because of a slowdown in construction projects within the region.  The Idaho Falls 
area workforce would have to be supplemented by travelers to support any project involving 1000+ 
workers.  Because of the remoteness of the area and the potential for severe winter weather, incen-
tives would be required to attract significant numbers of craftsmen to this site. 

n Portsmouth Site 

The craft availability in the Portsmouth area is currently reported at full employment for all crafts ex-
cept electricians.  The concentration of industrial facilities within this region (oil refineries, steel mills, 
etc.) provides year after year employment for the building trades.  This could present significant com-
petition for manpower if this site were selected for construction of a new commercial nuclear power 
facility.  Moreover, this area has a reputation as a difficult labor climate and the shutdown of the 
Portsmouth enrichment facility operations has contributed to this climate.  

n Savannah River Site  

Craft availability for this site is reported to be good.  Currently, there are no shortages, and no short-
ages are anticipated in the near term.  A majority of the unions in the area currently have unemployed 
craftsmen.  An in-depth labor survey would be required to determine the outside recruitment area for 
craftsmen needed to support a large nuclear construction project.  However, the Savannah River site 
has been the primary employer of building trades craftsmen for decades and the local unions are ac-
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customed to providing large numbers of workers to the site.  Moreover, the year-round favorable cli-
mate would help attract craft to this site, but the lower wages would probably require added incentives 
to draw out-of-state craftsmen to the site.    

*  *  * 

Based on the above assessment, it is concluded that the Savannah River Site presents the best labor 
climate and opportunity to recruit significant numbers of craftsmen to construct a new commercial 
nuclear power facility. 

Wages and Fringes (Total Compensation) 

Wages and fringes currently paid at the three sites are provided in Table 3–3: 

Table 3-3.  Wage Survey 

 Low  High  

INEEL Site 
Hourly Wages Laborers Pipefitters 
Union $26.50 $34.12 

Portsmouth Site 
Hourly Wages Laborers Iron Workers 
Union $29.36 $36.18 

Savannah River Site 
Hourly Wages Laborers Boilermakers 
Union $15.79 $33.89 

 

For the INEEL site, current wage rates will remain in effect until June 2003.  The current wage rates for 
the Savannah River site will change in October 2002.  Most contracts for the Portsmouth area will re-
main in effect until May 2005. 

Training 

A full assessment of this important subject is beyond the scope of this study.  Nevertheless, the follow-
ing overview is offered. 

The major crafts have active apprenticeship and training programs at the INEEL, Portsmouth, and Sa-
vannah River sites. A training infrastructure exists (that is, facilities, training materials, and instructors) 
that could be readily adapted to meet the skills training needs of a nuclear power project. 

The existence of local colleges, trade schools, and other training facilities in each area would need to 
be more extensively evaluated.  By way of example, at the Savannah River site there are several good 
local colleges, technical schools, and training facilities available, such as the University of South Caro-
lina in Aiken, Augusta State, Paine College, Aiken Tech, and Augusta Tech.  The pipefitters, electricians, 
operating engineers and carpenters, to name a few specific trades, have their own training facilities.  
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In addition, the pipefitter’s international union also built a regional training center in Charleston, South 
Carolina, to serve the eastern United States in specific training areas such as welding.      

3.6 Transportation Access 

This section evaluates access to the sites for purposes of materials and personnel transportation dur-
ing construction.  Each site was evaluated for four modes of access: road, rail, air, and water. 

3.6.1 Evaluation of the INEEL Site 

Road, rail, air, and water access to the INEEL site is evaluated in the following paragraphs. 

n Road 

Road access to the INEEL site is via state highways, which are two-lane paved roads.  Additional 
evaluations would need to be performed to assess the condition of these roads for heavy component 
transportation.  It is assumed that these roads would handle all normal transportation of materials 
and equipment required for the construction effort.  New access roads to the preferred site location 
would need to be built into the construction site area to eliminate the need to access the INEEL site 
security area.  

n Rail 

The INEEL site is served by one rail line.  Based on discussions with INEEL site representatives, it does 
not appear that the main line coming into the site has been well maintained.  A more detailed study 
would be needed to assess the overall condition of the main line, including bridges, condition of track 
and track bed, etc., to better understand the feasibility of moving large and heavy loads to the site by 
rail.  The rail lines on site are maintained by DOE and appear to be in good condition with only minor 
upgrades and repairs required.  The onsite rail system could be extended to the preferred site without 
any major site modifications. 

n Air 

The Idaho Falls airport is capable of handling regular freight and passenger jet services and is of suffi-
cient size to accommodate the relatively small air shipments normally associated with a construction 
project. 

n Water 

The INEEL site is not situated near any waterways that are accessible by barge.  The closest waterways 
that would accommodate barge deliveries are more than 400 miles from the site.  Transportation from 
this area would be by truck or rail.  A significant amount of this trip would be through the mountains 
and could be impacted by the winter weather.  Oversize loads would most likely be limited to daylight 
hours, Monday through Friday.  

Based on the above evaluation, a ranking of 1 is assigned for all reactor types and the Bounding Plant. 
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3.6.2 Evaluation of the Portsmouth Site 

Road, rail, air, and water access to the Portsmouth site is evaluated in the following paragraphs. 

n Road 

Southern Ohio’s two major highways serve the Portsmouth site:  US Route 23 and Ohio SR 32.  These 
highways are within 1 mile of the site.  Access is by the main access road, a four-lane interchange with 
US Route 23, and the North Access Road, two lanes transitioning to four lanes with Ohio SR 32.  The 
preferred site is situated on the property line, making access to the construction site from the county 
road easily achievable without having to enter the security area for the enrichment facility.  Ohio SR 32 
and US Route 23 appear to be kept in excellent condition and have been used for the transportation of 
heavy loads in the past.  The major roads go north, south, east, and west making access from all direc-
tions to the site easily achievable. 

n Rail 

The Portsmouth site is serviced by two major rail lines:  CSX and Norfolk & Southern (N&S).  Both rail-
ways appear to be in excellent condition, with the main line for both railways coming to the site prop-
erty line.  The preferred site has a rail line that runs north and south along the property line and paral-
lels US Route 23.  At Portsmouth, approximately 22 miles south of the site, two main rail lines run east 
and west along the Ohio River.  The transfer of materials and equipment from barges to railcars could 
easily be accomplished. 

n Air 

The Portsmouth site is within 100 miles of numerous airports: Columbus, Cincinnati, Dayton, Charles-
ton, West Virginia, and Parkersburg, West Virginia.  All of these airports conduct regular freight and 
passenger airline services that can accommodate the relatively small air shipments normally associ-
ated with a large construction project.  There are also numerous smaller airports in the immediate 
area that may be able to handle these types of items. 

n Water 

The Portsmouth site is about 22 miles north of the Ohio River, which handles major shipping interest.  
There are no significant barge offload facilities in Portsmouth; however, barge offload facilities are up-
stream and downstream of Portsmouth directly adjacent to main rail lines and major roads, making 
transportation to the site by either means easily achievable. 

*  *  * 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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3.6.3 Evaluation of the Savannah River Site 

Road, rail, air, and water access to the Savannah River site is evaluated in the following paragraphs. 

n Road 

Road access to the Savannah River site is via State Highway 125.  Near the preferred site, US 278 
cuts through a portion of the Savannah River site.  Easy access to the preferred site area could be ac-
commodated by installing access roads from US 278.  Most roads leading to the site are two lane 
roads, but appear to be kept in excellent condition.  The site is near major north-south and east-west 
interstate highways that would facilitate equipment and material deliveries and not create any undue 
traffic impacts on the surrounding area.  The major commuting route for the current Savannah River 
workforce is State Highway 125, which is on the opposite side of the Savannah River site and should 
not be impacted by the construction efforts at the preferred site location. 

n Rail 

The Savannah River site is served by the CSX railroad.  Some upgrades would likely be needed to ac-
commodate the large and heavy loads associated with construction of a new nuclear power plant.  
Traffic delays at offsite railroad crossings would be expected.  CSX would need to inspect and report on 
required upgrades before committing to this mode of transportation for large and heavy loads.  There 
are approximately 80 miles of onsite rail lines, with approximately 60 miles being maintained by DOE.  
Currently no rail spur exists at the preferred site, but one of the rail lines is approximately 0.5 miles 
away.  To avoid security issues associated with transportation through the SRS site, CSX could be con-
tacted to discuss the possibility of installing a spur line from the main line to the DOE property line at 
the preferred site location.  Should that be achievable, the construction effort would include the instal-
lation of required spur lines on site for the offload of materials and equipment.  

n Air 

The nearest major airport to the Savannah River site is in Atlanta, Georgia.  The closest airport to the 
Savannah River site is in Augusta, Georgia.  This airport conducts regular freight and passenger airline 
services and is large enough to accommodate the relatively small air shipments normally associated 
with a large construction project.  The Atlanta airport can accommodate large air shipments.  Ground 
transportation from the Augusta airport to the site is approximately 1 hour and from the Atlanta airport 
approximately 3 hours. 

n Water 

The Savannah River site is on the Savannah River, with a barge slip situated on DOE property.  This 
barge slip has been used in the past for heavy loads and large components such as steam generators.  
Shipment of heavy loads by barge to the Savannah River site is dependent on the water level in the 
Savannah River; with the continued drought conditions in the Southeast, the river level has not been 
high enough to support barge traffic.  The preferred site is on the opposite side of the property from 
the barge slip and would require some additional heavy haul routes to be constructed.  Additional 
studies would need to be performed for the final location of the haul routes. 
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*  *  * 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  

3.7 Security 

10 CFR 100, Subpart B, requires that site characteristics be such that adequate security plans and 
measures can be developed.  Regulatory Guide 4.7 indicates that a distance of about 360 feet from 
public access areas to vital structures or equipment is typically needed to meet the requirements of 
10 CFR 73 without special measures or analyses. 

3.7.1 Evaluation of the INEEL Site 

Because of the size of the preferred site (about 1235 acres) and its location on the INEEL reservation, 
vital structures and equipment would be distant from any public access areas.  This location would 
provide much greater distance than the Regulatory Guide 4.7 requirement of 360 feet from public ac-
cess areas to vital structures or equipment. 

Based on the above evaluation, a ranking of 5 is assigned for the AP1000, ABWR, GT-MHR, and IRIS 
reactors.  In accordance with the Site Evaluation Process, a ranking of 4 is assigned to the PBMR be-
cause some amount of special measures and analyses will likely be required to account for the lack of 
a containment structure.  A ranking of 4 is assigned to the Bounding Plant consistent with the PBMR. 

3.7.2 Evaluation of the Portsmouth Site 

The preferred location includes portions of the DOE site boundary.  However, because of the size and 
physical location of the preferred site, vital structures and equipment could be located greater than 
360 feet from public areas. 

Based on the above evaluation, a ranking of 4 is assigned for the AP1000, ABWR, GT-MHR, and IRIS 
reactors.  A ranking of 3 is assigned to the PBMR and the Bounding Plant because some amount of 
special measures and analyses will likely be required to account for the lack of a containment struc-
ture for the PBMR. 

3.7.3 Evaluation of the Savannah River Site 

The preferred site is situated away from public access areas such as public-use roads and railroads.  
Consequently, vital structures and equipment would be located greater than 360 feet from the public, 
which would exceed the Regulatory Guide 4.7 requirements. 

Based on the above evaluation, a ranking of 4 is assigned for the AP1000, ABWR, GT-MHR, and IRIS 
reactors.  A ranking of 3 is assigned to the PBMR and Bounding Plant because some amount of spe-
cial measures and analyses will likely be required to account for the lack of a containment structure 
for the PBMR. 
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3.7.4 References 

1. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, U.S. Nuclear 
Regulatory Commission, Revision 2, April 1998. 

3.8 Collocated or Nearby Hazardous Land Uses  

The purpose of this section is to evaluate collocated or nearby hazardous industrial, transportation, 
and military installations for potential impacts on the safe operation of new nuclear power facilities.  

As required by Regulatory Guide 1.70, the impacts of potential accidents near the plant from these 
activities must be analyzed for determining design basis events.  Facilities and activities within 5 miles 
of a proposed site are considered for this criterion.  Facilities and activities of greater distances are 
also considered as appropriate to their significance. 

3.8.1 Evaluation of the INEEL Site 

No airports are within 5 miles of the INEEL site.  Arco-Butte County Airport is about 20 miles west of 
INEEL.  There are three unpaved airports in Atomic City approximately 12 miles south of INEEL.  The 
closest major airport is the Idaho Falls Fanning Airport located about 40 miles east of the site. 

Public transportation routes nearest INEEL include U.S. Highway 20/26, which passes about 4 miles 
south of the preferred site, and the Mackay Branch of the Union Pacific Railroad, which passes 8 miles 
south of the preferred site.  Other roads in proximity to the preferred site are the controlled access 
roads between various INEEL facilities.  The road nearest to the preferred site location is Lincoln Blvd., 
the main north-south road at INEEL, passing approximately 2.5 miles to the west.  A railroad spur from 
the Mackay Branch passes within about 2 miles to the west of the preferred site.  Hazardous materi-
als, including spent nuclear fuels, radioactive waste, and various chemicals are transported on these 
routes.  Accidents along these transportation routes were evaluated in the TMI-2 ISFSI Safety Analysis 
Report (SAR).  Based on the acceptable conclusions reached for the ISFSI and the proximity of the pre-
ferred site to the ISFSI, no adverse impacts on the preferred site location would be expected. 

Most of the surface water flow in Big Lost River, Little Lost River, and Birch Creek is diverted for irriga-
tion before it reaches the INEEL site boundary.  This diversion often results in little or no flow in these 
surface water bodies for many years within the boundary of INEEL.  The Snake River, about 22 miles 
from INEEL, is not connected to any surface water body at INEEL but is hydraulically connected to the 
Snake River Plain aquifer. 

The INEEL site is large and remote, and there are no ordinary industrial or military facilities closer to 
the site boundary than Idaho Falls, which is about 29 miles away. 

The ISFSI SAR concluded that there are no natural gas pipelines, mines or stone quarries, oil or gaso-
line plants, or other activities in which a fire or explosion could cause damage to the ISFSI.  Because of 
the proximity of the preferred site to the ISFSI, no adverse impacts to the preferred site would be ex-
pected as a result of fire or explosion accidents. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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3.8.2 Evaluation of the Portsmouth Site 

No airports are within 5 miles of the Portsmouth site.  The closest airport, Pike County Airport, is lo-
cated about 11 miles north-northeast of the site and no commercial or cargo flights occur there.  
There are no military facilities within 10 miles of the site.  In the past, the Ohio National Guard has 
maintained an area on the Portsmouth site for the reconditioning and storage of equipment; however, 
no armament is maintained at the facility. 

The preferred site is located about 1.8 miles east of US Route 23, 0.5 miles south of SR 32, and 1.75 
miles east of the main N&S rail line.  The distance from the East Access Road to the preferred site is 
approximately 1 mile. 

The Scioto River, located about two miles west of the site, is used mainly for irrigation purposes.  The 
Ohio River is located approximately 22 miles south of the site.  Thus, no hazardous impacts are ex-
pected from river accidents. 

Economic activities in the vicinity near the Portsmouth site consist primarily of farming, lumbering, and 
small business.  A gravel quarry is situated west of the Portsmouth site, adjacent to the Scioto River.  
The quarrying is done by surface extraction; no explosives are used. 

A 6-inch steel natural gas pipeline comes into the site parallel with the East Access Road.  Once inside 
the site, the pipeline turns south.  After that, it turns west to link with two boilers inside Building X-
3002.  This pipe is routed almost parallel to an old airstrip located on the east-southeast portion of the 
site.  No adverse impacts on the preferred site location are expected. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.8.3 Evaluation of the Savannah River Site 

No airports are within 5 miles of the Savannah River Site.  The closest airport is Bush Field located 
near Augusta, Georgia, about 18 miles west-northwest of the preferred site. 

There are no military facilities within 5 miles of the SRS boundary.  Since the preferred site is about six 
miles to the nearest site boundary (to the north), no military facilities are within 10 miles of the pre-
ferred site. 

The closest highway is US 278.  It is about 4.3 miles north of the preferred site.  This route is not heav-
ily traveled and the traffic accident rate for this route is low (0.09 MVMT).  Because of the relatively 
long distance and the low accident rate, any impacts from the accidental release of hazardous materi-
als transported on US 278 on the preferred site are expected to be small. 

The preferred site is approximately 11 miles from the main CSX railway.  No significant impacts from 
postulated railroad accidents are expected due to the relatively long distance of separation. 

There has been limited commercial traffic on the Savannah River since the 1970s.  No large hazard-
ous chemical storage, handling, or manufacturing facilities exist within 5 miles of the preferred site.  
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Carolina Metals, Inc. is about 13.5 miles southeast of the preferred site and produces depleted ura-
nium and uranium tetrafluoride. 

The largest inland water body in the area is a manmade lake on the Savannah River, 22 miles up-
stream from Augusta, Georgia; this reservoir is known as Clarks Hill Lake in Georgia and Strom Thur-
mond Lake in South Carolina.  The reservoir is about 38 miles from the closest SRS site boundary. 

The nearest natural gas pipeline is approximately 10 miles northwest of SRS near Beech Island. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.8.4 References 

1. INEEL, TMI-2 Safety Analysis Report, Rev. 2A, 2001. 

2. DOE/NP-0014 (1992), Environmental and Other Evaluations of Alternatives for Siting, Con-
structing, and Operation New Production Reactor Capacity. 

3. Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, 2002. 

4. Socioeconomic Characteristics of Selected Counties and Communities Adjacent to the Savan-
nah River Site, 1997. 

3.9 Ease of Decommissioning  

This section evaluates the characteristics of the sites for the decommissioning and eventual disman-
tlement of the proposed facilities at the end of their useful life.  Issues considered include the pres-
ence of preexisting contamination, collocated operational facilities, adequacy of the transportation 
network, adequate space for potential long-term storage of spent fuel and contaminated equipment, 
etc. 

3.9.1 Evaluation of the INEEL Site 

The proposed location of new nuclear units at the INEEL site has no known hazardous or radioactive 
material contamination from the operation of existing site facilities.  Before construction, any contami-
nation would be addressed in accordance with applicable hazardous material and radiation protection 
programs during excavation. 

As discussed in Section 3.6, the INEEL site is served by one rail line that may not be well maintained.  
There is no water access to the site.  Consequently, the shipment of large components associated with 
reactor decommissioning will be difficult. 

If a federal spent fuel storage repository is not in operation at the time of plant decommissioning, 
there is ample land available on site for the construction and operation of a large ISFSI.  
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Based on the above evaluation, a ranking of 3 is assigned to the ABWR and AP1000, which are large 
light-water reactors.  The GT-MHR, IRIS, and PBMR are small modular reactors requiring multiple reac-
tor vessels and other large components to produce the same electrical output as the ABWR and 
AP1000.  Thus, a ranking of 2 is assigned to the GT-MHR, IRIS, and PBMR, because there would be an 
increased number of large component offsite shipments during decommissioning (for example, reactor 
vessels and steam generators).  A ranking of 2 is assigned to the Bounding Plant consistent with the 
GT-MHR, IRIS, and PBMR. 

3.9.2 Evaluation of the Portsmouth Site 

The proposed location of new nuclear units at the Portsmouth site has no known hazardous or radio-
active material contamination from the operation of existing site facilities.  Before construction, any 
contamination would be addressed in accordance with applicable hazardous material and radiation 
protection programs during excavation. 

As discussed in Section 3.6, two rail lines that appear to be in excellent condition serve the Ports-
mouth site.  The Ohio River is approximately 22 miles south of the site and supports commercial barge 
traffic.  Large component shipments have previously been accommodated on the site. 

If a federal spent fuel storage repository is not in operation at the time of plant decommissioning, 
there is adequate land available on site for the construction and operation of a large ISFSI. 

Based on the above evaluation, a ranking of 4 is assigned to the ABWR and AP1000, which are large 
light-water reactors.  The GT-MHR, IRIS, and PBMR are small modular reactors requiring multiple reac-
tor vessels and other large components to produce the same electrical output as the ABWR and 
AP1000.  Thus, a ranking of 3 is assigned to the GT-MHR, IRIS, and PBMR, because there would be an 
increased number of large component offsite shipments during decommissioning (for example, reactor 
vessels and steam generators).  A ranking of 3 is assigned to the Bounding Plant consistent with the 
GT-MHR, IRIS, and PBMR. 

3.9.3 Evaluation of the Savannah River Site 

The proposed location of new nuclear units at the Savannah River site has no known hazardous or 
radioactive material contamination from the operation of existing site facilities.  Before construction, 
any contamination would be addressed in accordance with applicable hazardous material and radia-
tion protection programs during excavation. 

The Barnwell waste disposal facility is adjacent to SRS and is currently used for the burial of radioac-
tive waste, including large components such as reactor vessels and steam generators, from decom-
missioned nuclear facilities.  However, it is uncertain if the Barnwell disposal facility would be in opera-
tion at the time of decommissioning of new commercial nuclear power facilities; thus, offsite shipment 
to support decommissioning operations is assumed. 

As discussed in Section 3.6, the Savannah River site is served by the CSX railroad.  The Savannah 
River is adjacent to the site and has been used in the past for the shipment of large nuclear compo-
nents such as steam generators; however, water level restrictions currently preclude its use. 
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If a federal spent fuel storage repository is not in operation at the time of plant decommissioning, 
there is ample land available on site for the construction and operation of a large ISFSI.  

Based on the above evaluation, a ranking of 4 is assigned to the ABWR and AP1000, which are large 
light-water reactors.  The GT-MHR, IRIS, and PBMR are small modular reactors requiring multiple reac-
tor vessels and other large components to produce the same electrical output as the ABWR and 
AP1000.  Thus, a ranking of 3 is assigned to the GT-MHR, IRIS, and PBMR, because there would be an 
increased number of large component offsite shipments during decommissioning (for example, reactor 
vessels and steam generators).  A ranking of 3 is assigned to the Bounding Plant consistent with the 
GT-MHR, IRIS, and PBMR. 

3.10 Water Rights and Air Permits  

Water rights and air permits are evaluated in this section for impact on potential new nuclear genera-
tion at the INEEL, Portsmouth, and Savannah River sites.  

Water Rights 

Water allocation and permitting is a complex process requiring detailed analysis to determine water 
needs and impacts.  The use of water is evaluated to determine if new or modified water use permits 
would be required so that the plant can make use of available water resources.  Among the issues 
evaluated are: 

n Estimated water requirements 

n Physical water availability 

n Right-of-ways for cooling water conveyance 

n Effluents discharged to surface waters, publicly owned treatment works, or waste streams 
 

Air Permits 

The use of combustion engines (e.g., auxiliary boiler system, the standby power system) by the pro-
posed new generation nuclear plant is being evaluated to determine if an air permit is required for 
installation of such equipment. 

New and modifications of major stationary sources (emissions greater than 100 ton/year of any regu-
lated criteria pollutants) are required by the Clean Air Act (CAA) to obtain an air pollution permit before 
commencing construction.  Under the CAA, the country has been divided into Air Quality Control Re-
gions.  States have designated these regions either in compliance with the ambient air quality stan-
dards (AAQS) of the criteria pollutant (nitrogen dioxide, sulfur dioxide, particulate matter, carbon mon-
oxide, ozone and lead), or not in compliance (that is, non-attainment area).  Sources to be built or hav-
ing impact on a non-attainment area are subject to the emission offset requirements and stringent 
emissions control practices. 
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The criteria being evaluated are: 

n Locate within a non-attainment area for any applicable criteria pollutants 

n A major source (greater than 100 tons/year) in an attainment area 

n A significant source  (greater than 40 tons/year) in a non-attainment area 

 
3.10.1 Evaluation of the INEEL Site 

Water Rights 

Water use by power generation, industrial facilities, and other users must comply with environmental 
laws and regulations.  Any proposed facility that uses water of the state is required to obtain applicable 
approvals/permit for water withdrawal before construction of the facilities.  The use of water by a new 
nuclear power facility is evaluated to determine if water use permits would be required to access and 
use available water resources.  Both physical water availability and the estimated water requirement 
are used in this determination. 

As discussed in Section 3.22, new nuclear power facilities would require large quantities of water for 
closed cycled cooling using wet cooling towers.  The cooling system would have to be designed with 
zero discharge since no plant discharge can be allowed into the groundwater (Reference 1).  This type 
of design reduces the makeup water requirement and eliminates the need for blowdown.  However, 
collection and discharge of certain amounts of water and sludge into an evaporation pond would be 
required.  The pond would be lined and designed in accordance with dam and dike design require-
ments in the state of Idaho.  This type of cooling system has some minor impact on plant output.  

If the water requirement for a zero discharge plant is approximately 70 percent of the cooling tower 
makeup with blowdown, the required annual volume of water ranges from approximately 60,000 acre 
ft/yr for two ABWRs, to approximately 30,000 acre ft/yr for eight GT-MHR modules.  According to Ref-
erence 2, INEEL currently has a federal reserve right of 35,000 acre ft/yr.  The total estimated volume 
of groundwater in the Snake River Aquifer is approximately 2.5x10 12 m3 (Reference 2), which is 
equivalent to approximately 2x109 acre ft/yr.  It has been estimated that only approximately 25 per-
cent of this volume is available for withdrawal for pumping (Reference 2).  For new nuclear generation, 
the estimated maximum water requirement is approximately 1 percent of the allowable withdrawal 
rate.  The current water rights permit represents approximately 0.7 percent of the permissible water 
withdrawal.  If this quantity can be permitted for power generation use, it is less than that required for 
two ABWRs and approximately equal to that of eight GT-MHR modules.  Options available include ne-
gotiating for a higher water rights permit, using the full water right of 35,000 acre ft/yr, and reducing 
the number of units or modules.  Alternatively, air-cooled condensers (Reference 1) could be consid-
ered.  Air-cooled condensers would eliminate the water treatment, disposal of sludge, and an evapora-
tion pond that are needed for zero discharge plants.   
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Based on the above evaluation, a ranking of 3 is assigned for water rights for all reactor types and the 
Bounding Plant.  Water permits would be required regardless of the type of reactor because the water 
requirement equals or exceeds current water rights at INEEL. 

Air Permits 

It is assumed that auxiliary boilers for plant startup and standby diesel generators for backup power 
will be installed at any new nuclear power facility.  However, the use of the equipment will be short-
term and intermittent.  Primary emissions from these combustion engines will be nitrogen oxides 
(NOx), carbon monoxide (CO), unburned hydrocarbons (HC), particulate matters (PM), and sulfur diox-
ide (SO2).  Yearly emissions for the auxiliary boilers, standby diesel generators, and standby power sys-
tem gas turbine indicate that the combined annual emissions of any pollutant are much less than 100 
tons/year. 

INEEL is within the Eastern Idaho Intrastate Air Quality Control Region.  As of 1990, none of the areas 
within INEEL and its surrounding counties was designated as a non-attainment area with respect to 
any of the National Ambient Air Quality Standards (NAAQS) (Reference 40 CFR 81.313.).  The site area 
is designated as attainment for criteria air pollutants PM, SO2, and NO2. 

Ambient air quality within and near the INEEL site boundary has been monitored for PM, SO2, and NO2.  
Data collected during the last few years indicate concentrations that are small percentages of the lim-
its set in applicable SO2, and NO2 standards, or substantially lower than the limits set in applicable PM 
(TSP) standards. 

There is a designated non-attainment area for PM that is approximately 47 miles south of the pre-
ferred site at the Fort Hall Indian Reservation.  There is also a PSD Class I area (Sawtooth National 
Recreation Area) approximately 78 miles west, but the small air emissions would have insignificant 
impacts on either of these areas. 

Although a commercial nuclear power facility is not a major source for any criteria pollutants, a non-
comprehensive or minor air permit would still need to be secured for installation and operation of the 
equipment. 

Based on the above evaluation, a ranking of 5 is assigned for Air Permits for all reactor types and the 
Bounding Plant. 

*   *   * 

An overall ranking of 4 is assigned to this criterion for all reactor types and the Bounding Plant, which 
is an average of the Water Rights and Air Permits rankings. 
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3.10.2 Evaluation of the Portsmouth Site 

Water Rights 

Currently, the Portsmouth site has two water sources:  the Scioto River and groundwater wells located 
near the river.  The existing three well fields have a capacity of approximately 17,000 gpm.  The sur-
face water intake has a capacity of 5,500 gpm but has not been used in many years.  

Section 3.22 compares the available well fields and the river intake to what might be needed for new 
nuclear power facilities and concludes that the current water supply is inadequate.  Therefore, water 
rights permits would be required to obtain water from larger well fields either near the river or at other 
locations.  However, it is conceivable that the new facility water requirements could cause severe de-
pletion of local water resources, including the Scioto River.  Thus, the use of air-cooled condensers 
would likely be required. 

Based on the above evaluation, a ranking of 3 is assigned for water rights for all reactor types and the 
Bounding Plant.  Water permits would be required regardless of the type of reactor because the water 
requirement equals or exceeds the current water rights. 

Air Permits 

The Portsmouth site region is designated as attainment for criteria air pollutants PM, SO2, CO and NO2 
listed in the NAAQS.  The State of Ohio has adopted the NAAQS regulations.  The nearest Class I PSD 
area is the Dolly Sods Wilderness area, which is approximately 174 miles east of the Portsmouth site 
in West Virginia. 

In 1999, ambient air quality data were collected both on site and in the area surrounding the site.  A 
background ambient air monitoring station is approximately 13 miles southwest of the site.  The ana-
lytical results from air sampling stations closer to the site are comparable to the background meas-
urements. 

In summary, the Portsmouth site is in an attainment area for all applicable criteria pollutants.  Yearly 
emissions from auxiliary boilers, standby diesel generators, and standby power system gas turbine 
indicate that the combined annual emissions of any pollutant are much less than 100 tons/year.  
Therefore, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

*   *   * 

An overall ranking of 4 is assigned for this criterion for all reactor types and the Bounding Plant, which 
is an average of the Water Rights and Air Permits rankings. 
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3.10.3 Evaluation of the Savannah River Site 

Water Rights 

The Savannah River is the principal surface water source and is adjacent to the site.  The river runs 
along the southern site boundary for a distance of about 35 river miles.  Major tributaries to the Sa-
vannah River that run through SRS are Upper Three Runs Creek, Four Mile Branch, Pen Branch, Steel 
Creek, and Lower Three Runs Creek. 

The Savannah River and its reservoirs provide water for large domestic and industrial users.  Total wa-
ter withdrawal is approximately 11,570 cfs.  SRS and the Vogtle nuclear plant are the major water us-
ers.  When all of the SRS reactors were in operation, the total water withdrawal was approximately 
1350 cfs, with most of the water returned to the Savannah River through onsite tributaries.  The total 
consumptive water use was approximately 120 cfs.  The Vogtle plant withdraws an average of 92 cfs 
and returns an average of 25 cfs. 

There are two major water impoundments on the Savannah River site:  Par Pond and L-Lake.  Par Pond 
is an artificial lake created on the east side of the site with a surface area of approximately 2700 
acres.  This impoundment was used for cooling the P and R reactors.  L-Lake has a surface area of 
approximately 1000 acres.  The nominal water surface of Par Pond is at elevation 200 ft; the L-Lake 
water surface is at elevation 190 ft. 

The average flow in the Savannah River at Augusta, Georgia, is 10,027 cfs and the 7-day 10-year low 
flow is 3,746 cfs.  The low water level elevation at Augusta is approximately at elevation 80 ft. 

As discussed in Section 3.22, once-through cooling of new nuclear power facilities would require large 
quantities of water, which could significantly affect the Savannah River and its users.  The most suit-
able method of cooling is closed cycle cooling which would require considerably less consumptive wa-
ter use than what SRS was permitted to withdraw and less than previously used.  Water withdrawal 
would be required to compensate for evaporation and drift from the cooling tower, plus blowdown to 
control water chemistry.  The effluent return from a new nuclear power facility, which would consist 
mainly of cooling tower blowdown, would be to the Savannah River or to Par Pond, which ultimately 
reaches the river.  Return of the plant effluent, primarily cooling tower blowdown, may require a new 
NPDES permit for compliance with thermal and chemical regulations applicable to power plants.  A 
new water rights permit may also be required. 

Based on the above evaluation, a ranking of 4 is assigned for water rights for all reactor types and the 
Bounding Plant.  Water permits would be required regardless of the type of reactor.  The quantity of 
water differs slightly due to the variation in the rejected heat rate to the environment. 

Air Permits 

The SRS is near the center of the Augusta-Aiken Interstate Air Quality Control Region.  As of 1990, 
none of the areas within SRS and its surrounding counties was designated as a non-attainment area 
with respect to any of the NAAQS (40 CFR 81.341.).  The region is designated as attainment for criteria 
air pollutants PM, SO2, and NO2. 
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In 1988, SRS operated five onsite monitoring stations for PM, SO2, and NO2.  Additional ambient air 
quality monitoring in the SRS vicinity is performed by the state of South Carolina.  Data collected from 
the onsite monitoring network from 1984 to 1988 indicated that the observed concentrations of SO2, 
NO2 and PM (TSP) were generally less than 50 percent of the respective limits set in the NAAQS. 

In summary, the SRS is in an attainment area for all applicable criteria pollutants.  Yearly emissions 
from auxiliary boilers, standby diesel generators, and standby power system gas turbine indicate that 
the combined annual emissions of any pollutant are much less than 100 tons/year.  Therefore, a rank-
ing of 5 is assigned for all reactor types and the Bounding Plant. 

*   *   * 

An overall ranking of 4.5 is assigned for this criterion for all reactor types and the Bounding Plant, 
which is an average of the Water Rights and Air Permits rankings. 

3.10.4 References 

1. EG&G, NPR Turbine/Dry Tower (Air-cooled Condenser Conceptual Design Study), August 1990. 

2. Environmental and Other Evaluation of Alternatives for Siting, Constructing, and Operating 
New Production Reactor Capacity, US DOE Volume –1, September 1992. 

3. March 19, 2002 letter from Thomas P. Mundy, Exelon Generation, to Mr. Joseph D. Hegner, 
Dominion Resources Services, Inc., “Exelon Screening Analysis for Government Site.” 

4. USEC, Application for United States Nuclear Regulatory Commission Certification, Volume 1: 
Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, September 1995. 

5. DOE/EA-1346, Environmental Assessment Reindustrialization Program at the Portsmouth 
Gaseous Diffusion Plant, 2002. 

6. SRS G-SAR –G-00001 Rev 4. 

7. Impingement and Entrainment of Fishes at the Savannah River Plant, An NPDES 316 b 
Demonstration, Du Pont, DP-1494, February 1978 

8. Effect of Geographical Location on Cooling Pond Requirements and Performance, US EPA, 
Project No. 1613 FDQ, March 1971  

9. Site Selection for the Accelerator for Production of Tritium at the Savannah River Site, WSRC - 
TR –96-0279, Rev 1, October 1996. 

10. 40 CFR Parts 51 & 81. 

11. DOE/NP-0014, Environmental and Other Evaluations of Alternatives for Siting, Constructing, 
and Operating New Production Reactor Capacity, Volume 1, U.S. Department of Energy, Office 
of New Production Reactors, September 1992. 
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3.11 Regulatory 

The potential impacts of environmental regulations are evaluated to determine if a site selected for 
new nuclear power plants will be compatible with existing laws.  Remediation efforts under the Com-
prehensive Environmental Response, Compensation, and Liability Act (CERCLA) for a contaminated 
site could be extremely costly and require a long process of negotiation with the appropriate regulatory 
authorities.  However, some contaminated sites are in the EPA's Brownfield Program and receive posi-
tive support from the regulators for cleanup and reuse.  Environmental restrictions most likely to affect 
the siting of electric generating facilities include constraints on construction in coastal zones, flood-
plains, and wetlands.  Natural resource protection regulations limit impacts to threatened and endan-
gered species and natural and scenic rivers. 

For this criterion, sites are ranked according to their compatibility with major environmental concerns: 
site contamination, impacts of the use of cooling water, impacts of dredging for structures using cool-
ing water such as impacts on wetlands, and a broad category identified as other regulatory impacts.  
The final ranking is the average of the applicable sub-criteria scores.  

3.11.1 Evaluation of the INEEL Site 

The INEEL site was evaluated by determining the compatibility of adding new nuclear plants to the 
existing site in light of current environmental regulations.  The site was ranked based on the degree of 
difficulty in obtaining permits or approvals.  The evaluation considered the construction, operation, and 
eventual decommissioning of new generation reactors at INEEL (up to 3000 MWe) and the possibility 
for differences between reactor types. 

The following discussion provides the ranking categories for each environmental concern and then 
discusses the basis for the ranking of the INEEL site for that potential concern. 

Regulatory Impacts of Site Contamination 

INEEL has generated wastes from prior operations that are regulated as both radioactive and hazard-
ous materials.  Remedial programs are in place and the wastes are located in areas of previous facility 
development.  Groundwater contamination plumes have migrated in a direction away from the pre-
ferred site.  If any contamination were found during construction, it would be addressed in accordance 
with applicable hazardous material and radiation protection programs. 

The INEEL site could be considered a brownfield site in that expansion or redevelopment is compli-
cated by real or perceived environmental contamination.  INEEL is on the CERCLA National Priorities 
List of sites requiring cleanup.  However, the location proposed for new nuclear power generation is 
not specifically listed as a site requiring remediation.  

Based on these findings, a ranking of 5 is assigned for the regulatory impacts of site contamination. 
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Regulatory Impacts of the Use of Cooling Water 

As discussed in Sections 3.10 and 3.22, because of water limitations, either a wet, closed-cycle, cool-
ing system with zero discharge, or a dry-type cooling system could be used.  If the wet system is used, 
a change in the water rights permit for increased well water capacity would be required to achieve the 
planned electrical capacity.  Because of the size and location of the site, visual issues are not signifi-
cant.  A ranking of 5 is assigned. 

Regulatory Impacts of Dredging for Structures Using Cooling Water 

Because well water is the only choice for cooling water; dredging is not an issue.  A ranking of 5 is as-
signed.  

Regulatory Impacts on Wetlands 

No wetlands are on the site proposed for new nuclear power generation.  A ranking of 5 is assigned. 

Other Regulatory Impacts 

As is evident from the discussions in several sections of this report, in general, the use of the existing 
INEEL site for the addition of new nuclear power plants will be compatible with environmental regula-
tions and would have minimal impacts on environmentally sensitive areas or protected natural re-
sources.  In comparison to the use of a greenfield site, the use of the existing INEEL site with its infra-
structure of roads and transmission lines will result in less environmental impact.  This approach 
would demonstrate environmental stewardship, sustainable development, and would minimize the 
regulatory impacts. 

As discussed in Section 3.10, a water use permit change to increase withdrawal rates would be re-
quired to achieve the planned electrical capacity if a wet-type cooling system is used.  A lined evapora-
tion pond would be required for the wet-type cooling system, as no plant discharge is permitted to en-
ter groundwater. 

As discussed in Section 3.10, a minor air permit would be required to address the impacts of an auxil-
iary boiler and standby power system.  These changes to the site are related to issues that are not 
significant and should result in minimal impact to the air. 

As discussed in Section 3.3, no threatened or endangered species were found at the proposed site.   

Because other regulatory requirements and review processes are required, but significant issues are 
not expected, a ranking of 3 is assigned. 

*  *  * 
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Based on the above evaluation, a ranking of 4.2 is assigned for all reactor types and the Bounding 
Plant (average of the sub-criteria rankings).  There are no differences for environmental regulatory is-
sues between reactor types. 

3.11.2 Evaluation of the Portsmouth Site 

The 340-acre parcel on the Portsmouth site was evaluated by determining the compatibility of adding 
new nuclear plants to the existing site in light of current environmental regulations.  The site was 
ranked based on the degree of difficulty in obtaining permits or approvals.  The evaluation considered 
the construction, operation, and eventual decommissioning of new generation reactors at Portsmouth 
(up to 3000 MWe) and the possibility for differences between reactor types. 

The following discussion provides the ranking categories for each environmental concern and then 
discusses the basis for the ranking of the Portsmouth site for that potential concern. 

Regulatory Impacts of Site Contamination 

The 340-acre parcel site has minimal hazardous or radioactive material contamination from prior op-
erations.  If any contamination were found during construction, it would be addressed in accordance 
with applicable hazardous material and radiation protection programs.   

The Portsmouth site could be considered a brownfield site in that expansion or redevelopment is com-
plicated by real or perceived environmental contamination.  Portsmouth is not on the CERCLA National 
Priorities List of sites requiring cleanup, but is regulated under the provisions of CERCLA by a U.S. EPA 
Administrative Consent Order.  An industrialized part of the site is under lease to USEC, which is regu-
lated by the NRC.  Although CERCLA involvement is normally considered a negative attribute, recent 
activities pursuant to licensing of the Mixed Oxide (MOX) Fuel Fabrication Facility at the SRS are a posi-
tive indication that CERCLA involvement should not adversely impact locating new NRC-regulated fa-
cilities on leased tracts of land that have minimal hazardous or radioactive material contamination.  In 
addition, during 2000, DOE/Portsmouth had no reportable quantity releases of hazardous substances 
subject to CERCLA reporting.  The U.S. EPA and Ohio EPA have chosen to oversee environmental 
remediation activities at DOE/Portsmouth under the RCRA Corrective Action Program.  The Environ-
mental Restoration Program is active, but not on the 340-acre parcel of land considered for new nu-
clear power generation.  The 340-acre parcel is largely undisturbed land and an examination of re-
cords and analytical results found that no hazardous substances have been stored, released, or dis-
posed of on the property.  If any contamination were found during construction, it would be addressed 
in accordance with applicable hazardous material and radiation protection programs. 

Based on these findings, a ranking of 5 is assigned for the regulatory impacts of site contamination. 

Regulatory Impacts of the Use of Cooling Water 

As discussed in Section 3.22, the existing capacity of water sources is inadequate to support a wet, 
closed-cycle cooling system.  Water rights permits would be necessary to add the needed well capacity 
or else a dry-type cooling system could be used.  Because of the location of the Portsmouth site and 
the boundaries of the 340-acre parcel proposed for new nuclear generation, a wet, closed-cycle cool-
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ing system could pose issues related to visible plume, induced fogging/icing, or aesthetics.  A ranking 
of 3 is assigned. 

Regulatory Impacts of Dredging for Structures Using Cooling Water 

As described in Section 3.22, a Scioto River intake structure is used as a backup source of water to 
the well systems that normally supply water to the existing plant facilities.  The river water supply sys-
tem has not been used for several years.  If a wet, closed-cycle, cooling system is used for the new 
nuclear power facility, the backup source would likely need to be restored.  Restoration would probably 
involve dredging without replacement of the dredged materials.  Therefore, a ranking of 2 is assigned 
because the site would require a Section 10 permit for dredging in a previously dredged area, but only 
if a wet, closed-cycle cooling system is used. 

Regulatory Impacts on Wetlands 

Wetlands cover only about 34 acres of the Portsmouth site.  Of that total, only about 2 acres are within 
the 340-acre parcel considered for new nuclear generation.  Dredged materials from the intake struc-
ture area and excavated materials from the plant areas can be disposed of without impacting wet-
lands.  Therefore, a ranking of 5 is assigned for this environmental concern. 

Other Regulatory Impacts 

In general, use of the existing Portsmouth site for the addition of new nuclear power plants will be 
compatible with environmental regulations and would have minimal impacts on environmentally sensi-
tive areas or protected natural resources.  In comparison to the use of a greenfield site, the use of the 
existing Portsmouth site with its infrastructure of roads and transmission lines will result in less envi-
ronmental impact.  This approach would demonstrate environmental stewardship and sustainable 
development and would minimize the regulatory impacts. 

The U.S. Fish and Wildlife Service has indicated that there are two endangered animal species whose 
home range includes the Portsmouth site.  However, site surveys have not confirmed their presence. 

As discussed in Section 3.10, a revision to the water use permit for additional makeup wells will be 
required, unless a dry-type cooling system is used.  Any blowdown to the river will require a revision to 
an existing permit or a new one.  As discussed in Section 4.5, blowdown may create a thermal plume 
in the summer and a thermal shock in the winter.  Therefore, discharge permitting may be difficult. 

As discussed in Section 3.10, a minor air permit would be required at the site to address the impacts 
of an auxiliary boiler and standby power system.  These changes to the site are related to issues that 
are not significant and should result in minimal impact to the air. 

Except for blowdown discharge permitting, other regulatory requirements and review processes are 
required, but significant issues are not expected.  A ranking of 2 is assigned because of the potentially 
significant blowdown issue. 

*  *  * 
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Based on the above evaluation, a ranking of 3.4 is assigned for all reactor types and the Bounding 
Plant (average of the sub-criteria rankings).  There are no differences for environmental regulatory is-
sues between reactor types for the Portsmouth site. 

3.11.3 Evaluation of the Savannah River Site 

The SRS site was evaluated by determining the compatibility of adding new nuclear plants to the exist-
ing site in light of current environmental regulations.  The site was ranked based on the degree of diffi-
culty in obtaining permits or approvals.  The evaluation considered the construction, operation, and 
eventual decommissioning of new generation reactors at SRS (up to 3000 MWe) and the possibility for 
differences between reactor types. 

The following discussion provides the ranking categories for each environmental concern and then 
discusses the basis for the ranking of the SRS site for that potential concern. 

Regulatory Impacts of Site Contamination 

SRS has large tracts of undeveloped land that have minimal hazardous or radioactive material con-
tamination from prior operations.  New nuclear generating units would be located in such areas.  If any 
contamination were found during construction, it would be addressed in accordance with applicable 
hazardous material and radiation protection programs.  

The SRS could be considered a brownfield site in that expansion or redevelopment is complicated by 
real or perceived environmental contamination.  SRS is on the CERCLA National Priorities List of sites 
requiring cleanup.  Remediation programs are active in some areas of the site.  However, new nuclear 
power generation units would not be located in these areas.  Although CERCLA listing is normally con-
sidered a negative attribute, recent activities pursuant to licensing of the MOX Fuel Fabrication Facility 
are a positive indication that CERCLA listing should not adversely impact locating new NRC-regulated 
facilities on leased tracts of land that have minimal hazardous or radioactive material contamination.  
In addition, site-wide, only six CERCLA-reportable releases have been reported over the period of 1996 
to 2000, including none in 2000. 

Based on these findings, a ranking of 5 is assigned for the regulatory impacts of site contamination. 

Regulatory Impacts of the Use of Cooling Water 

As described in Section 3.22, once-through cooling for new nuclear generating units is not viable.  Be-
cause of the location and size of the SRS, a wet, closed-cycle cooling system should pose no signifi-
cant issues related to visible plume, induced fogging/icing, or aesthetics.  A ranking of 5 is assigned. 

Regulatory Impacts of Dredging for Structures Using Cooling Water 

As discussed in Sections 3.22 and 4.5, the makeup water for the cooling system for the new generat-
ing units could be withdrawn from, and the blowdown water returned to, the Savannah River.  The ex-
isting SRS intake channel would need to be dredged, but without replacement of the dredged materi-
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als.  Therefore, a ranking of 2 is assigned because the site will require a Section 10 permit for dredg-
ing a previously dredged channel. 

Regulatory Impacts on Wetlands 

Wetlands cover about 49,000 acres of the approximate 198,000 acres occupied by the SRS.  Admin-
istrative, production and support facilities occupy about 17,000 acres.  For disposal of dredged mate-
rials from the intake channel and excavated materials from the plant areas, there are areas around 
the SRS site that can be used without impacting wetlands.  Given the availability of areas other than 
wetlands for disposal of the dredged and excavated materials, a ranking of 5 is assigned for this envi-
ronmental concern. 

Other Regulatory Impacts 

In general, use of the existing SRS site for the addition of new nuclear power plants will be compatible 
with environmental regulations and would have minimal impacts on environmentally sensitive areas or 
protected natural resources.  In comparison to the use of a greenfield site, the use of the existing SRS 
site with its infrastructure of roads and transmission lines will result in less environmental impact.  
This approach would demonstrate environmental stewardship, sustainable development, and would 
minimize the regulatory impacts. 

The SRS site is not in a Coastal Zone Management Area.  There are endangered and threatened spe-
cies, and designated critical habitats in identified areas of the SRS, but siting considerations would 
ensure that these areas are not used. 

As discussed in Section 3.10, a water use permit may not be required to address the consumption of 
water by the addition of new nuclear generation units.  The effluent discharge will probably require a 
new discharge permit.  These changes are related to issues that are not significant and should result 
in minimal impact relative to the already approved uses of water at the SRS site. 

As discussed in Section 3.10, a minor air permit would be required to address the impacts of an auxil-
iary boiler and standby power system.  These changes to the site are related to issues that are not 
significant and should result in minimal impact to the air. 

Because other regulatory requirements and review processes are required, but significant issues are 
not expected, a ranking of 3 is assigned. 

*  *  * 

Based on the above evaluation, a ranking of 4.0 is assigned for all reactor types and the Bounding 
Plant (average of the sub-criteria rankings).  There are no differences for environmental regulatory is-
sues between reactor types. 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
3. Engineering Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

65 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

3.12 Schedule 

An evaluation of the amount of time needed to complete licensing, permitting, and site development 
activities before the start of new plant construction is provided in Table 3-4. 

Table 3-4.  Schedule Estimate 
Time From Start 

(months) Activity 

18 Preparation of License and Permit Applications 
 
Licensing and permitting activities must be completed before the start of physical site 
development work.  For an NRC Early Site Permit (ESP), it is anticipated that 
approximately 18 months will be needed to prepare and submit the ESP Application.  
Preparation of other required permit and license applications (see Sections 3.10 and 
3.11) would be performed during this period. 

36 Review and Approval of License and Permit Applications 
 
In SECY-01-0188, October 12, 2001, the NRC conservatively estimates that about 30 
months will be needed for review and approval, including hearings.  Considering the 
ESP application would be for an existing nuclear site with good to excellent stakeholder 
support (see Section 2.3), for the purposes of this study, an 18-month duration is 
assumed.  The reviews and approvals for other licenses and permits would also be 
performed during this period. 

54 Site Development Activities 
 
Following receipt of the ESP and the other required permits and licenses, the physical 
site development activities identified in Section 2.4 are estimated to take about 18 
months to complete.  (Engineering design would be performed in conjunction with the 
licensing and permitting effort.) 

 

In accordance with the Site Evaluation Process, for a duration of 54 months, a ranking of 3 is as-
signed.  This ranking is applicable to all three sites for all reactor types and the Bounding Plant. 

3.13 Geologic Hazards  

The purpose of this section is to evaluate the INEEL, Portsmouth, and Savannah River sites for the 
presence of geologic hazards.  Geologic hazards (either natural or situations where geology has detri-
mental manmade modifications) are considered exclusionary, that is, a site with a geologic hazard will 
be excluded from further consideration.  These hazards as listed below from the Site Evaluation Proc-
ess are non-seismic.  Seismic considerations are evaluated in Sections 3.14, 3.15, and 3.16. 

n Areas of active volcanic activity 

n Sloping areas of deep seated instability (landslides) 
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n Areas of potential collapse such as cavernous limestone, karstic limestone, and major salt depos-
its 

n Mined-out areas that produce deep-seated settlement because of collapse over time  

n Areas with long-term major subsidence caused by pumping of groundwater or oil 

n Permafrost areas 

3.13.1 Evaluation of the INEEL Site 

The INEEL site is situated at the eastern end of the Snake River Plain physiographic province.  This 
area was affected by passage of the Yellowstone hotspot between 6.5 and 4.3 million years ago (Ref-
erence 1).  The hotspot, an anomalous plume of rising magma in the earth’s mantle, results in the 
formation of volcanic calderas and the deposition of pyroclastic volcanic rocks ejected from the cal-
deras.  While the hotspot has remained relatively stationary, the North American tectonic plate formed 
from the earth’s crust is moving over it in a southwestward direction at a rate of 3 to 4 cm/year, result-
ing in the present position of the hotspot beneath Yellowstone National Park in northwest Wyoming at 
the northeastern boundary of the Snake River Plain (Reference 2).  Because of this movement of the 
North American plate, the hotspot no longer affects the INEEL site and future impacts are considered 
unlikely. 

Passage of the Yellowstone hotspot resulted in the melting of a large portion of the earth’s crust fol-
lowed by more than 1 mile of subsidence beneath the Snake River Plain.  Volcanic lava flows from fis-
sures and small, low-lying shield volcanoes (vents), which are generally concentrated along linear belts 
known as rift zones, have occurred periodically in the subsiding basin over the last 4 million years, 
resulting in large areas underlain by basalt rocks (References 1 and 2).  The lava flows that formed the 
surficial basalt beneath the INEEL site flowed from a vent about six miles to the southwest.  These 
flows occurred about 230,000 years ago.  The latest flows in the area occurred around 2,100 years 
ago from the Great Rift zone, about 40 miles southwest of the site, creating Craters of the Moon Na-
tional Monument (Reference 2).  Future lava flows near the site are potentially greatest from the Arco 
and Lava Ridge-Hells Half Acre volcanic rift zones and the Axial Volcanic Zone.  Estimated recurrence 
intervals for volcanism in these zones are 17,000, 40,000, and 16,000 years, respectively.  In addi-
tion, annual probabilities of eruption have been estimated to be about 6x10-5 for the Arco rift zone and 
the Axial Volcanic Zone and 2.5x10-5 for the Lava Ridge-Hells Half Acre rift zone (Reference 1).  The 
distance of these areas from the site and the local topography, which results in the site’s location 
above the surrounding area, is expected to be a mitigating factor in the direct affect of any lava flows 
on the site (Reference 2). 

The geologic hazards described are not considered exclusionary with respect to the INEEL site but will 
need to be investigated further if this site is selected.  None of the other geologic hazards listed in 
Section 3.13 are reported to exist at the INEEL site. 
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3.13.2 Evaluation of the Portsmouth Site 

Slopes at the Portsmouth site are generally flatter than 3H:1V and, therefore, are considered stable 
under most conditions, including earthquake ground motion.  Slope failure is unlikely unless the toe of 
the slope is oversteepened by erosion during a flood (Reference 3). 

Collapse or settlement caused by natural conditions or human activity at the Portsmouth site is con-
sidered unlikely.  No carbonate or evaporite rocks occur within 500 ft of the ground surface at the site, 
and no coal seams are present beneath the site.  No mines of any type are within 5 miles of the site.  
Small quantities of natural gas are withdrawn from wells in the vicinity; however, subsidence related to 
the withdrawal of this gas is unlikely.  If it does occur it is expected to be minor and relatively uniform 
at the ground surface.  No other hydrocarbons are withdrawn from the strata beneath the site, and any 
future production would be unlikely to produce significant subsidence.  Likewise, there is little to no 
potential for significant groundwater production from beneath the site or surrounding area that could 
result in surface subsidence (Reference 3). 

The geologic hazards described are not considered significant with respect to the Portsmouth site and 
none of the other geologic hazards listed in Section 3.13 are reported to exist at the site. 

3.13.3 Evaluation of the Savannah River Site 

The strata underlying the Savannah River site include a discontinuous layer of variable thickness 
within the Eocene age Santee Formation that consists of silty and clayey sands with occasional fine 
shell fragments having low penetration resistance.  These “soft zones” generally occur between about 
100 and 150 ft below the ground surface.  Older reports indicate that these zones caused subsidence 
of the overlying strata and the creation of depressions at the ground surface, however, more recent 
reports indicate that no evidence exists of surface settlement due to the presence of these zones.  
Previously, grouting was performed as a remedial measure at the site to stabilize these zones prior to 
foundation construction, but settlement calculations for more recently constructed facilities indicated 
that stabilization of the soft zones by grouting was not required (References 4 and 5). 

The geologic hazard described is not considered significant with respect to the Savannah River Site.  
However, if this site is selected, investigation for the presence of soft zones will be needed.  None of 
the other geologic hazards listed in Section 3.13 are reported to exist at the Savannah River Site. 

3.13.4 References 

1. INEEL, Safety Analysis Report for TMI-2 ISFSI, October 2001. 

2. U.S. Department of Energy, Environmental and Other Evaluations of Alternatives for Siting, 
Construction, and Operating New Production Reactor Capacity, Office of New Production Reac-
tors, September 1992. 

3. Bechtel Jacobs Company, LLC, Safety Analysis Report for the Portsmouth Gaseous Diffusion 
Plant, Piketon, Ohio, Environmental Management & Enrichment Facilities Management and 
Integration Contract, August 1998. 
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4. Westinghouse Savannah River Company, Generic Safety Analysis Report, prepared for the U.S. 
Department of Energy, September 1999. 

5. Westinghouse Savannah River Company, Significance of Soft Zone Sediments at the Savan-
nah River Site (U), Historical Review of Significant Investigations and Current Understanding of 
Soft Zone Origin, Extent and Stability, WSRC-TR-99-4083, September 1999.” 

3.14 Site-Specific Safe Shutdown Earthquake 

Four of the five advanced reactors (ABWR, AP1000, GT-MHR, and IRIS) are designed for a site-specific 
Safe Shutdown Earthquake (SSE) of 0.30g.  It is reasonable to assume that the PBMR will also be de-
signed for an SSE of 0.30g.  Appendix S of 10 CFR 50 states that the minimum peak ground accelera-
tion to be considered for an SSE must be 0.1g at the foundation level of the structures.  Thus, the site 
ranking is based on an SSE range of 0.1g to 0.3g, with the highest ranking going to an SSE of 0.1g and 
the lowest to an SSE of 0.3g.  As described below, existing minimum SSE determinations for the 
INEEL, Portsmouth, and Savannah River sites range from 0.20g to 0.25g.  However, these values are 
based on 1,000- or 10,000-year return periods and are likely to be significantly higher using the latest 
seismic hazard assessment methodology with a return period of 100,000 years. 

Preliminary evaluations of estimated ground motion values for the three sites are provided as part of 
the following discussion.  One of the sites, INEEL, is located in the western United States.  The other 
two sites, Portsmouth and Savannah River, are located in the eastern United States.  Preliminary 
evaluations have been made based on the design spectrum that is expected will be used for new reac-
tor designs (i.e., taken as the AP600/AP1000 design spectrum which is as specified in NRC Regula-
tory Guide 1.60 scaled to a peak ground acceleration [PGA] of 0.3 g), and any other estimates of 
ground motion which are applicable for the three sites. 

3.14.1 Evaluation of the INEEL Site 

Section 2.6.2.3.7.2 of the INEEL TMI-2 ISFSI SAR (Reference 1) indicates a DBE (equivalent to SSE) 
acceleration of 0.25g for a 2,500-year return period based on a site-specific probabilistic evaluation.  
Table 2.6-12 of this same document indicates a peak horizontal acceleration of 0.36g for a 10,000-
year return period using the same methodology.  Section D.3.4 of the DOE NPR study (Reference 2) 
provides a best estimate of 0.24g for the peak horizontal ground acceleration based on a 10,000-year 
return period.  The document indicates that probabilistic studies to further assess the seismic hazard 
for the NPR site are being conducted by Lawrence Livermore National Laboratory (LLNL).  When con-
sidered in conjunction with the following preliminary ground motion evaluation, a ranking of 1 is as-
signed for all reactor types and the Bounding Plant.  If it were determined that INEEL has an SSE 
above 0.30g, potentially significant engineering evaluations during site-specific licensing would be 
required. 

Preliminary Ground Motion Evaluation 

The INEEL site is located in the western United States.  In contrast to the Savannah River site, previous 
studies by the Electric Power Research Institute (EPRI) and LLNL did not include this site in their analy-
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analysis.  The comparisons shown on Figures 3-1 (velocity) and 3-2 (acceleration) are between the 
Regulatory Guide 1.60 spectrum scaled to 0.3 g, the AP600 spectrum, the extrapolated USGS (1996) 
values, and the site-specific INEEL (2000) probabilistic seismic hazard values.  These INEEL (2000) 
site-specific values were obtained via e-mail from Suzette Payne (June 12, 2002).  The corresponding 
PGA values are listed in the table below.  The USGS (1996) values exceed the Regulatory Guide 1.60 
and AP600 design spectra for all frequencies except 0.5 Hz.  In contrast, the site-specific INEEL 
(2000) equal hazard values only exceed the AP600 design spectrum and the Regulatory Guide 1.60 
spectrum for frequencies greater than 20 Hz and 10 Hz, respectively.  The large differences between 
the USGS (1996) values and the INEEL (2000) values could most likely be attributed to the differences 
in the seismic source characterization and the attenuation models, and the log-log extrapolation of the 
USGS values from a return period of 5,000 years to a return period of 100,000 years.  These differ-
ences, however, have not been investigated for this preliminary analysis. 

 

Table 3-5.  PGA Values for the INEEL Site Location 

Design Spectrum PGA (g) 

Regulatory Guide 1.60 scaled to 
0.3 g 

0.30 

AP600/AP1000 design spectrum 
 

0.30 

USGS (1996) extrapolated to 
100,000 years 

0.62 

INEEL (2000) site-specific PSHA  
 

0.32 
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Figure 3-1.  Spectral Velocity Comparison for INEEL Site 
 Comparison of the Regulatory Guide 1.60 spectrum (PSV in cm/s) scaled to PGA of 0.3g, AP600/AP1000 design 
spectrum, USGS (1996) extrapolated to 100,000 years, and the INEEL (2000) PSHA values for the INEEL site location. 
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Figure 3-2.  Spectral Acceleration Comparison for INEEL Site 
 Comparison of the Regulatory Guide 1.60 spectrum (SA in g) scaled to PGA of 0.3g, AP600/AP1000 design spectrum, USGS 
(1996) extrapolated to 100,000 years, and the INEEL (2000) PSHA values for the INEEL site location. 
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3.14.2 Evaluation of the Portsmouth Site 

Section 2.6.3.5.2 of the USEC Certification Application SAR (Reference 2) recommends an EPGA of 
0.10g based on a 1,000-year return period.  Table 2.6-1 in the same document indicates peak hori-
zontal ground accelerations for a 1,000-year return period ranging from 0.07g to 0.28g, with the ma-
jority of values at 0.20g or less based on the results of various studies.  When considered in conjunc-
tion with the following preliminary ground motion evaluation, a ranking of 2 is assigned for all reactor 
types and the Bounding Plant. 

Preliminary Ground Motion Evaluation 

The Portsmouth site is located in the eastern United States.  Unlike the Savannah River site, there is 
no previous EPRI or LLNL analysis for this site.  The comparison presented on Figures 3-3 (velocity) 
and 3-4 (acceleration) contain four different sets of values: Regulatory Guide 1.60 scaled to 0.3 g, 
AP600 design spectrum, USGS (1996) National Seismic Hazard map extrapolated to 100,000 years, 
and the PGA value extrapolated from the Portsmouth Gaseous Diffusion Plant Safety Analysis Report.  
The corresponding PGA values are listed in the following table for this site location.  The USGS values 
exceed the Regulatory Guide 1.60 and AP600 design spectra for frequencies greater than 3.3 Hz.  
These USGS values were estimated based on a log-log extrapolation of the published USGS National 
Seismic Hazard map values that are only given out to a return period of 5,000 years.  Based on the 
curvature of typical hazard curves for long return periods and the use of the log-log extrapolation 
scheme, these estimated 100,000-year values are probably conservative.  For frequencies less than 
3.3 Hz the extrapolated USGS (1996) values are approximately equal to the Regulatory Guide 1.60-
scaled spectrum and the AP600 spectrum. 

 

Table 3-6.  PGA Values for the Portsmouth Site Location 

Design Spectrum PGA (g) 

Regulatory Guide 1.60 scaled to 
0.3 g 

0.30 

AP600/AP1000 design spectrum 
 

0.30 

USGS (1996) extrapolated to 
100,000 years 

0.84 

Portsmouth Gaseous Diffusion 
Plant SAR 

0.24 
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Figure 3-3.  Spectral Velocity Comparison for Portsmouth Site 
Comparison of the Reg. Guide 1.60 spectrum (PSV in cm/s) scaled to PGA of 0.3g, AP600/AP1000 design spectrum, 
USGS (1996) extrapolated to 100,000 years and the PGA from the Portsmouth SAR for the Portsmouth site location. 
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Figure 3-4.  Spectral Acceleration Comparison for Portsmouth Site 
Comparison of the Regulatory Guide 1.60 spectrum (SA in g) scaled to PGA of 0.3g, AP600/AP1000 design spectrum, 
USGS (1996) extrapolated to 100,000 years and the PGA from the Portsmouth SAR for the Portsmouth site location. 
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3.14.3 Evaluation of the Savannah River Site 

A performance category 4 (PC-4) earthquake response spectra was previously developed for the Sa-
vannah River site based on guidance and methodologies contained in DOE standard STD-1023.  PC-4 
was determined to envelope a peak horizontal ground acceleration for soil of 0.23g (Reference 3).  
Based on DOE STD-1020-94, PC-4 has a mean annual probability of exceedance for design ground 
motion of 1x10-4, corresponding to a 10,000-year return period (Reference 4).  When considered in 
conjunction with the following preliminary ground motion evaluation, a ranking of 1.5 is assigned for all 
reactor types and the Bounding Plant. 

Preliminary Ground Motion Evaluation 

The Savannah River site is located in the eastern United States.  Previous work has been performed by 
EPRI and LLNL for the adjacent Vogtle Nuclear Power plant.  For this preliminary comparison of ground 
motion values, the Vogtle and Savannah River sites are assumed to be collocated.  The median prob-
abilistic equal hazard spectra (PSV in units of cm/sec) from the EPRI and LLNL analysis is presented 
on Figure 3-5 for both the 10,000- and 100,000-year return period levels.  The ground motion values 
for the LLNL 100,000-year level were extrapolated based on the data given in the LLNL report (Refer-
ence 5).  The scaled Regulatory Guide 1.60 spectrum, scaled to a PGA value of 0.3g, is plotted on Fig-
ure 3-5 along with the AP600 design spectrum.  The corresponding PGA values for each spectrum are 
given in the table below.  Figure 3-6 shows the comparison of the same suite of design spectra plotted 
as spectral acceleration in units of g.  For frequencies less than 10 Hz, both the Regulatory Guide 1.60 
and the AP600 design spectra envelop the EPRI and LLNL 100,000-year spectra.  However, for fre-
quencies higher than 10 Hz, the LLNL values are slightly higher and the EPRI values are slightly higher 
except for the PGA, which is less than 0.3 g. 

 

Table 3-7.  PGA Values for the Savannah River Site Location 

Design Spectrum PGA (g) 

Regulatory Guide 1.60 scaled to 
0.3 g 

0.30 

AP600/AP1000 design spectrum 
 

0.30 

LLNL (NUREG-1488) Median 
extrapolated to 100,000 years 

0.36 

EPRI Median for 100,000 years 
 

0.28 
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Figure 3-5.  Spectral Velocity Comparison for Savannah River – Vogtle Sites 
Comparison of the Reg. Guide 1.60 spectrum (PSV in cm/s) scaled to PGA of 0.3g, AP600/AP1000 design spectrum, 
EPRI, and LLNL design spectrum for the Vogtle-Savannah River site location. 
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Figure 3-6.  Spectral Acceleration Comparison for the Savannah River – Vogtle Sites 
Comparison of the Reg. Guide 1.60 spectrum (SA in g) scaled to PGA of 0.3g, AP600/AP1000 design spectrum, EPRI, 
and LLNL design spectrum for the Vogtle-Savannah River site location. 
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3. Lee, R. C., M. E. Maryak and M. D. McHood, SRS Seismic Response Analysis and Design Basis 
Guidelines, WSRC-TR-97-0085, Rev. 0, 1997. 

4. U.S. Nuclear Regulatory Commission, Draft Safety Evaluation Report on the Construction Au-
thorization Request for the Mixed Oxide Fuel Fabrication Facility, Docket No. 70-3098, April 
2002. 

5. Sobel, P., Revised Livermore Seismic Hazard Estimates for 69 Nuclear Power Plant Sites East 
of the Rocky Mountains, NUREG-1488, USNRC, April 1994. 

6. Bechtel Corporation, AP600 Project, Nuclear Island Structures Seismic Analysis, Report on 
Generation of Design Ground Motion, October 1990. 
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3.15 Capable Faults  

Appendix A of 10 CFR 100 defines a capable fault as one that has exhibited movement at or near the 
ground surface at least once within the past 35,000 years or movement of a recurring nature within 
the past 500,000 years.  A capable fault may also be one that has exhibited macro-seismicity as de-
termined instrumentally with records of sufficient precision to demonstrate a direct relationship to the 
fault.  Finally, a fault that can be determined to have a structural relationship to a capable fault as 
determined from the previous criteria so that movement on one could reasonably be expected to be 
accompanied by movement on the other is classified as a capable fault.  The severity of a capable 
fault is a function of the distance from the site (FD) and the length of the fault (FL).  The ratio SF = 
FD/FL is used in the Site Evaluation Process to rank the site, with the highest ranking going to the 
highest SF ratio, i.e., the further away from the site and the shorter the fault, the better the ranking. 

3.15.1 Evaluation of the INEEL Site 

Faults associated with the portion of the Basin and Range physiographic province north of the Snake 
River Plain are of primary importance with respect to the seismic design of facilities on the INEEL site 
(Reference 1).  These faults are normal faults that occur along the flanks of north-northwest-trending 
mountain ranges.  The faults dip about 45° to the west-southwest.  Three of these faults, the Lost 
River, Lemhi, and the Beaverhead, are late Tertiary to Holocene in age and at least segments of them 
are considered capable faults.  The faults extend north-northwestward from the northern boundary of 
the Snake River Plain for a distance of 60 miles or more.  

The Howe segment of the Lemhi fault has been identified as the capable fault occurring closest to the 
preferred plant site (Reference 1).  The inferred southern termination point of this fault is about 16 
miles north of the site (Reference 2).  The length of the Howe segment is estimated to be 9 to 12 
miles (Reference 1).  The maximum magnitude of earthquakes associated with the southern end of 
the Lemhi fault is estimated to be 7.1.  Investigations of the fault indicate that its effects terminate 
close to the boundary between the Basin and Range and the Snake River Plain provinces (Reference 
2).  Studies of this fault and the magnitude of events that have occurred along it are continuing (Ref-
erence 1). 

Other areas on the INEEL site that could be subjected to surface offset are in the volcanic rift zones.  
Areas in and near the Arco and Lava Ridge-Hells Half Acre rift zones are expected to have the greatest 
potential for surface rupture and the creation of fissures by lava flows (Reference 2). 

Based on the referenced data, the SF ratio for the Howe segment of the Lemhi fault is about 1.5.  
Thus, the INEEL site is assigned a ranking of 1 for all reactor types and the Bounding Plant.  However, 
Note 1 of the ranking method in the Site Evaluation Process recommends that sites having capable 
faults between 5 and 20 miles from the site and greater than 1 mile in length be avoided. 

3.15.2 Evaluation of the Portsmouth Site 

Within 200 miles of the Portsmouth site, only the White Mountain fault zone has been identified as 
potentially being a capable fault (Reference 3).  The fault is about 155 miles south-southwest of the 
site and is reported to be 20.5 miles in length.  Studies of the Kentucky River fault system have indi-
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cated the potential for displacement of Holocene-age sediments in conjunction with the “contemporary 
stress field.”  Indications are that these displacements are not compatible with the definition of capa-
ble faults but further investigation would need to be performed to resolve this issue. 

Based on the referenced data, the SF ratio for the White Mountain fault is about 7.5.  Thus, a ranking 
of 2 is assigned for all reactor types and the Bounding Plant. 

3.15.3 Evaluation of the Savannah River Site 

There is no evidence for the presence of capable faults at the Savannah River site (Reference 4).  Dis-
placement associated with the faulting of Atlantic Coastal Plain sediments in the site area becomes 
progressively smaller in younger sediments, suggesting that the faulting occurred contemporaneous 
with deposition (Reference 5).  There is no conclusive evidence of Holocene age displacement along 
any faults within about 200 miles of the Savannah River site (Reference 1).  However, the presence of 
geophysically inferred faults near the epicenter of the 1886 Charleston, South Carolina, earthquake, 
about 90 miles from the Savannah River site, may still pose a question of capability and are the sub-
ject of numerous studies that will require further review (Reference 6). 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
However, if this site is selected, a thorough effort to review and assess existing data will be required to 
address the issue of capable faults within a 200-mile radius of the site. 

3.15.4 References 

1. U.S. Department of Energy, Environmental and Other Evaluations of Alternatives for Siting, 
Construction, and Operating New Production Reactor Capacity, Office of New Production Reac-
tors, September 1992. 

2. INEEL, Safety Analysis Report for TMI-2 ISFSI, October 2001. 

3. Bechtel Jacobs Company, LLC, Safety Analysis Report for the Portsmouth Gaseous Diffusion 
Plant, Piketon, Ohio, Environmental Management & Enrichment Facilities Management and 
Integration Contract, August 1998. 

4. Cumbest, R.J., D.E. Stephenson, D.E. Wyatt and M. Maryak, Basement Surface Faulting and 
Topography for Savannah River Site and Vicinity, WSRC-TR-98-00346, Rev. 0, 1998. 

5. U.S. Nuclear Regulatory Commission, Draft Safety Evaluation Report on the Construction Au-
thorization Request for the Mixed Oxide Fuel Fabrication Facility, Docket No. 70-3098, April 
2002. 

6. Duke Cogema Stone & Webster, Mixed Oxide Fuel Fabrication Facility, Construction Authoriza-
tion Request, NRC Docket No. 070-03098, Revision:  2/28/01. 

7. Code of Federal Regulations, Seismic and Geologic Siting Criteria for Nuclear Power Plants, 10 
CFR 100, Appendix A. 
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3.16 Liquefaction Potential  

Soil liquefaction is a process by which saturated granular deposits lose a significant portion of their 
shear strength because of pore water pressure buildup resulting from cyclic loading, such as that 
caused by an earthquake.  The Site Evaluation Process looks at the problem from an economic stand-
point based on the depth of liquefiable material that will have to be removed and replaced.  Addition-
ally, the site can be ranked depending on the factor of safety against liquefaction and the amount of 
analysis and discussion that would be needed to demonstrate no liquefaction potential exists. 

3.16.1 Evaluation of the INEEL Site 

Basalt bedrock outcrops at this site and extends to at least 3500 ft below ground surface.  The maxi-
mum depth of surficial soil across the NPR site is about 5 ft.  The basalt has some thin sedimentary 
layers interspersed (marking the intervals between lava flows).  The shallowest of these is at about 
100 ft depth.  Groundwater is at least 450 ft below ground surface. 

This site has no potential for liquefaction; therefore, a ranking of 5 is assigned for all reactor types and 
the Bounding Plant. 

3.16.2 Evaluation of the Portsmouth Site 

The surficial soils at the Portsmouth site consist of shallow fills, lacustrine deposits and older alluvium, 
which are underlain by native bedrock.  The fill materials consist of mostly silty clays, the lacustrine 
deposits consist mostly of silts and clays, and the older alluvium consists of clayey sands and gravels.  
The surficial groundwater table is in the lacustrine deposits at depths between 10 and 15 ft below 
existing grade in the main plant area.  

Little soils information is available about the subsurface conditions of the northeast parcel, but it is 
assumed that the soil conditions are generally similar.  The depth to rock in this area may actually be 
shallower, and there is little likelihood that there is any fill material in that parcel.  A portion of this 
area was stripped at various times during construction at the site for use as borrow materials.    

The Portsmouth SAR (Reference 1) reports the results of an extensive liquefaction study conducted in 
1992 and 1993 based on three hazard level earthquakes of 500-, 1000-, and 5000-year events.  The 
results of these studies concluded that: “The liquefaction evaluation demonstrated that liquefaction 
was not a concern for EBE at the site."  It is anticipated that the potential for liquefaction in the area of 
the northeast parcel will be similar or less.  Therefore, a ranking of 5 is assigned for all reactor types 
and the Bounding Plant. 

3.16.3 Evaluation of the Savannah River Site 

The soils in the top 100 ft at the SRS are mainly sands, clayey sands, and sandy clays.  A great deal of 
effort has been spent over the years performing liquefaction analyses using various methods.  Site-
specific soil sampling and testing has demonstrated that the dominant formation (Tobacco Road For-
mation) is about 40 million years old and has increased strength due to aging.  The SRS geotechnical 
and safety analysis reports consistently indicate acceptable factors of safety against liquefaction.  
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Nevertheless, it will again be an issue for a new reactor with increased seismic hazard.  Therefore, a 
ranking of 3 is assigned for all reactor types and the Bounding Plant. 

3.16.4 References 

1. United States Enrichment Corporation, Application for United States Nuclear Regulatory 
Commission Certification – Portsmouth Gaseous Diffusion Plant Safety Analysis Report, Rev. 
1, September 15, 1995 and Rev. 2, January 19, 1996. 

2. U.S. Department of Energy, Environmental and Other Evaluations of Alternatives for Siting, 
Constructing, and Operating New Production Reactor Capacity, Vol. 2, App. D, September 
1992. 

3. Westinghouse Savannah River Company, F-Area Geotechnical Characterization Report (U), 
Site Geotechnical Services Department for U.S. Department of Energy, Savannah River Site, 
No. WSRC-TR-96-0069, September 1996.   

4. Westinghouse Savannah River Company, Generic Safety Analysis Report, for U.S. Department 
of Energy, Savannah River Site, No. G-SAR-G-00001, Rev. 4, September 1999. 

3.17 Bearing Material 

Bearing material is the material on which the proposed new plants will be founded.  Each of the five 
reactors being considered will be founded at a considerable depth below finished plant grade.  The 
depths of the bottom of the reactor base mat and the bearing pressure on the base mat are identified 
in Table 3-8.  This information was obtained from each manufacturer’s data sheets and descriptions. 
 
 

Table 3-8.  Foundation Depths and Bearing Pressures 

Type Foundation Depth, ft Bearing Pressure, ksf 

ABWR 84 15 

AP1000 40 8.4 

GT-MHR 148 (Note) 10 

IRIS 43 8 

PBMR 33 11 

Bounding Plant 148 15 

Note:. Reactor silo depth given as 128.5 feet.  Elevation view shows 
bottom of base mat at 148 feet. 
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There is no indication given in the information reviewed for this study as to whether there is flexibility 
in the depth of the reactor, that is, whether it is possible for the reactor to be founded deeper or shal-
lower than published.  The ranking below is based on the tabulated values, which are for the reactor 
only.  Other power block structures will be shallower, particularly in the GT-MHR case.  The foundation 
materials for the remaining structures (including balance-of-plant) are considered in Section 3.18. 

Ranking in the Site Evaluation Process is based on the quality of the bearing material at the reactor 
base mat elevation and the amount and/or difficulty of over-excavation or backfilling required to 
achieve a satisfactory subgrade. 

3.17.1 Evaluation of the INEEL Site 

Basalt bedrock outcrops at this site and extends to at least 3500 ft below ground surface.  The maxi-
mum depth of surficial soil across the preferred site is about 5 ft.  The basalt has some thin sedimen-
tary layers interspersed (marking the intervals between lava flows).  The shallowest of these is at 
about 100 ft depth.  Groundwater is at least 450 ft below ground surface. 

The strength of the vesicular olivine basalt bedrock ranges from about 4,000 to 12,000 psi.  It has 
more than sufficient bearing capacity for each of the plants.  The drawback is the rock is massive and 
will have to be removed by blasting, which will be expensive.  There will be much less rock removal for 
the AP1000 plant founded at 40 ft depth than for the GT-MHR founded at 148 ft.  The depth of exca-
vation will form the basis of the ranking.  Groundwater is several hundred feet below the surface and 
will not impact the excavation. 

n ABWR 

This reactor design is based on an 84 ft depth of embedment.  Assign a rank of 2. 

n AP1000 

This design is based on a 40 ft depth of embedment.  Assign a rank of 3. 

n GT-MHR 

This design is based on 148 ft depth of embedment.  Assign a rank of 1. 

n IRIS 

This design is based on a 43 ft depth of embedment.  Assign a rank of 3. 

n PBMR 

This design is based on a 33 ft depth of embedment.  Assign a rank of 3. 

n Bounding Plant 

This bounding design is based on a 148 ft depth of embedment.  Assign a rank of 1. 
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3.17.2 Evaluation of the Portsmouth Site 

It is anticipated that rock will be found within 30 ft or less of the existing grade.  For this evaluation, it 
has been assumed that rock is at a depth of 30 ft.  The rock profile at the site, as indicated in the SAR, 
consists of the Cuyahoga Formation (≈ 60 ft thick), the Sunbury Formation (≈ 20 ft thick), the Berea 
Formation (≈ 30 ft thick), and the Bedford Formation (≈ 100 ft thick).  

n ABWR 

At the design embedment depth of 84 ft, the foundation for the reactor will be founded either in the 
base of the Sunbury Formation or the top of the underlying Berea Formation.  The tested strength of 
the Sunbury Formation ranged from 1,125 psi to 1,675 psi, while the strength of the Berea Formation 
exceeded 10,000 psi.  In either case, the rock will provide sufficient bearing for the reactor’s 15-ksf 
loading.  To obtain a foundation depth of 84 ft, removal of more than 50 ft of mostly fairly weak rock 
will be required.  Dewatering will be needed.  Assign a rank of 3. 

n AP1000 

At the design embedment depth of 40 ft, the foundation for the reactor will be in the upper portion of 
the Cuyahoga Formation.  The maximum tested strength of this formation was 1,650 psi.  The rock will 
provide sufficient bearing for the reactor’s 8.4-ksf loading.  To obtain a foundation depth of 40 ft, re-
moval of about 10 ft of rock is needed.  This should also place the foundation below any weathered 
zone in the top of the Cuyahoga Formation.  Dewatering will be needed.  Assign a rank of 4.5. 

n GT-MHR 

At the design embedment depth of 148 ft, the foundation for the reactor will most likely be in the Bed-
ford Formation.  There is no available laboratory data for this formation, but bearing in rock at this 
depth should not create any bearing capacity problems for the 10-ksf loading.  To obtain a foundation 
depth of 148 ft, removal of about 120 ft of rock will be needed.  Dewatering will be required.  Assign a 
rank of 1. 

n IRIS 

This reactor design is based on a 43 ft depth of embedment and a loading of 8 ksf.  The foundation 
requirements are almost identical to those for the AP1000 reactor.  Assign a rank of 4.5. 

n PBMR 

At the design embedment depth of 33 ft, the foundation for the reactor will be in the upper portion of 
the Cuyahoga Formation.  The maximum tested strength of this formation was 1,650 psi.  The rock will 
provide sufficient bearing for the reactor’s 11-ksf loading.  To obtain a foundation depth of 33 ft, re-
moval of about 3 ft of rock is needed.  This should also place the foundation below any weathered 
zone in the top of the Cuyahoga Formation.  Dewatering will be needed.  Assign a rank of 4.5. 
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n Bounding Plant 

The bounding reactor design is based on a 148 ft depth of embedment and a bearing pressure of 15 
ksf.  This will require the same treatment as the GT-MHR reactor.  Assign a rank of 1. 

3.17.3 Evaluation of the Savannah River Site 

The preferred location is a 250-acre site situated north of the site center, about four miles northwest 
of the F-Facility.  The draft geotechnical report prepared for the APT site was not available for review.  
However, based on conversations with site geotechnical personnel, it is reasonable to assume similar 
subsurface conditions to those found at the F-Facility. 

The soils in the top 100 to 150 ft (which will serve as the bearing materials for the new reactor) are 
mainly medium dense to dense clayey sands.  These should have sufficient bearing capacity for the 
new reactor, although some rebound settlement can be expected.  Settlements will need detailed 
analysis for the 15-ksf bearing pressure reactors.  Detailed investigation will be needed under the re-
actor footprint to evaluate the foundation soils under postulated static and dynamic loads, and to con-
firm that no remedial measures will be required in the underlying carbonate-rich deposits.  The earlier 
major structures on the site had grout remediation (reactors, tanks, F and H canyons, K cooling tower, 
etc.); however, results of intensive studies over recent years have allowed major structures to be in-
stalled without grouting, e.g., the Replacement Tritium Facility and the Tritium Extraction Facility.  De-
watering will be needed for the excavation for reactors that are founded deeper than about 50 feet. 

n ABWR 

This reactor design is based on an 84 ft depth of embedment and a bearing pressure of 15 ksf.  De-
watering will be needed.  The high bearing pressure could produce relatively large settlements.  De-
tailed exploration beneath the reactor footprint will be needed, with possible remedial action if soft 
zones are found.  Assign a rank of 1.5. 

n AP1000 

This reactor design is based on a 40 ft depth of embedment and a bearing pressure of 8.4 ksf.  Dewa-
tering should not be needed.  Settlement should be moderate.  Detailed exploration beneath the reac-
tor footprint will be needed.  Assign a rank of 3. 

n GT-MHR 

This reactor design is based on a 148 ft depth of embedment and a bearing pressure of 10 ksf.  This 
will require a massive excavation and dewatering effort, probably best managed within a slurry wall 
cofferdam.  Rebound settlement (i.e., reloading the soil unloaded in the excavation) may be relatively 
large.  Excavating to 148 ft depth may bring the foundation below any existing soft zones.  Assign a 
rank of 1. 
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n IRIS 

This reactor design is based on a 43 ft depth of embedment and a bearing pressure of 8.0 ksf.  The 
foundation requirements are almost identical to the AP1000 reactor.  Assign a rank of 3. 

n PBMR 

This reactor design is based on a 33 ft depth of embedment and a bearing pressure of 11 ksf.  The 
foundation requirements are almost identical to the AP1000 reactor.  Assign a rank of 3. 

n Bounding Plant 

The bounding reactor design is based on a 148 ft depth of embedment and a bearing pressure of 15 
ksf.  This will require the same treatment as the GT-MHR reactor.  Assign a rank of 1. 

3.17.4 References 

1. U.S. Department of Energy, Environmental and Other Evaluations of Alternatives for Siting, 
Constructing, and Operating New Production Reactor Capacity, Vol. 2, App. D, September 
1992. 

2. Westinghouse Savannah River Company, F-Area Geotechnical Characterization Report (U), 
Site Geotechnical Services Department for U.S. Department of Energy, Savannah River Site, 
No. WSRC-TR-96-0069, September 1996.   

3. Westinghouse Savannah River Company, Generic Safety Analysis Report, for U.S. Department 
of Energy, Savannah River Site, No. G-SAR-G-00001, Rev. 4, September 1999. 

4. United States Enrichment Corporation, Application for United States Nuclear Regulatory 
Commission Certification – Portsmouth Gaseous Diffusion Plant Safety Analysis Report, Rev. 
1, September 15, 1995 and Rev. 2, January 19, 1996. 

3.18 Near-Surface Material  

Near-surface materials are defined as the materials that will support the balance –of plant (BOP) and 
some (or possibly all) of the power block structures excluding the reactor.  Ranking in the Site Evalua-
tion Process is based on the quality of the bearing material at the foundation elevation, and the suit-
ability of the material for support of excavation for the deeper structures. 

Because few details of the power block and BOP structures needed to support each reactor are avail-
able, a site ranking is assumed rather than a ranking for each of the five reactors. 
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3.18.1 Evaluation of the INEEL Site 

Basalt bedrock outcrops at this site and extends to great depths.  The maximum depth of surficial soil 
across the NPR site is about 5 ft.  The strength of the vesicular olivine basalt bedrock ranges from 
about 4,000 to 12,000 psi.  Groundwater is at least 450 ft below ground surface. 

Although some of the support structures may be relatively deep, most will be founded near to the sur-
face.  For these, the strong rock and low water table provide the advantages of adequate bearing ca-
pacity, essentially zero settlement, no dewatering, and a stable unsupported excavation.  The Site 
Evaluation Process puts these conditions in the desirable category, giving a rank of 4 for fresh unfrac-
tured bedrock that extends below the foundation and more than 2 m above the foundation base.  
Therefore, a ranking of 4 is assigned for all reactor types and the Bounding Plant.   

3.18.2 Evaluation of the Portsmouth Site 

The upper site soils above the rock at the Portsmouth site consist of lacustrine deposits and older al-
luvium.  The upper lacustrine deposits consist of medium stiff to very stiff overconsolidated clays and 
silts, classified in accordance with the Unified Soil Classification System as CL (low plasticity clays) to 
ML (low plasticity silts).  The geotechnical report prepared for the Gas Centrifuge Enrichment Plant 
indicated that these soils can support foundation loads up to 6 ksf for footings greater than 4 ft 
square and foundation loads up to 5 ksf for smaller footings.  These soils should be adequate for most 
of the BOP structures.  It is assumed that similar soil conditions exist in the northeast sector of the 
site.  Dewatering may be needed for some of the deeper structures.   

Based on the above evaluation, a ranking of 3.5 is assigned for all reactor types and the Bounding 
Plant. 

3.18.3 Evaluation of the Savannah River Site 

The medium dense to dense sand coupled with a water table that will be at least 40 ft below the 
ground surface equates to a site ranking of 3, according to the Site Evaluation Process.  However, al-
though potential soft zones between 100 and 150 ft depth are not expected to require any remedial 
action, even for the deeper, heavier power block structures, significant effort is expected to demon-
strate this.  Accordingly, a ranking of 2.5 is assigned for all reactor types and the Bounding Plant. 

3.18.4 References 

1. U.S. Department of Energy, Environmental and Other Evaluations of Alternatives for Siting, 
Constructing, and Operating New Production Reactor Capacity, Vol. 2, App. D, September 
1992. 

2. Westinghouse Savannah River Company, F-Area Geotechnical Characterization Report (U), 
Site Geotechnical Services Department for U.S. Department of Energy, Savannah River Site, 
No. WSRC-TR-96-0069, September 1996.   
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3. Westinghouse Savannah River Company, Generic Safety Analysis Report, for U.S. Department 
of Energy, Savannah River Site, No. G-SAR-G-00001, Rev. 4, September 1999. 

4. United States Enrichment Corporation, Application for United States Nuclear Regulatory 
Commission Certification – Portsmouth Gaseous Diffusion Plant Safety Analysis Report, Rev. 
1, September 15, 1995 and Rev. 2, January 19, 1996. 

5. Law Engineering Testing Company, Final Report Gas Centrifuge Enrichment Plant Geotechni-
cal Investigation Portsmouth, Ohio, April 28, 1978. 

3.19 Groundwater  

The objective of this section is to evaluate groundwater levels and subsurface formation characteris-
tics that might impact the design, construction, and operation of a new generation nuclear power plant 
at the INEEL, Portsmouth, and Savannah River sites.  Any subsurface portions of safety-related struc-
tures, systems, and components that extend below the seasonally high water table are subject to 
groundwater-induced hydrostatic loadings.  The design of subsurface facilities extending below the 
water table must incorporate additional material quantities to resist hydrostatic loadings and uplift.  
Dewatering may be required on a permanent basis to reduce groundwater-induced hydrostatic load-
ings or to prevent groundwater seepage into reactor facilities located below the water table.  Dewater-
ing may also be required during construction to protect the integrity of safety-related structures and to 
facilitate construction. 

3.19.1 Evaluation of the INEEL Site 

Groundwater beneath the INEEL site occurs primarily in the Snake River Plain aquifer.  However, 
perched groundwater may exist locally where layers of fine-grained, low-permeability sediments retard 
the downward migration of infiltrating water (Reference 1).  Small areas of perched water may also 
occur at shallow depths in alluvial sediments.  A “deep perched groundwater zone” is reported to be 
present in an interbedded sediment-basalt sequence beneath a portion of the INEEL site.  The base of 
this zone is about 300 ft above the top of the Snake River Plain aquifer.  These perched groundwater 
zones largely appear to be associated with the presence of wastewater disposal ponds on the ground 
surface. 

The Snake River Plain aquifer is comprised of volcanic rocks (rhyolitic and basaltic lava flows) and in-
terbedded sediments.  The bulk of the groundwater occurs in the basalt layers.  The aquifer generally 
occurs in an unconfined condition, although it behaves as a partially confined aquifer due to the con-
trasts in hydraulic conductivity between the dense basalt layers, interbedded sediments, and water-
bearing openings in the rock, especially at the top and bottom of lava flows.  Recharge to the aquifer 
beneath the INEEL site is primarily by underflow from the northeastern portion of the Snake River Plain 
and, to a lesser extent, from surface water drainages to the west and north.  Local precipitation and 
snowmelt provide minor amounts of recharge (Reference 1).  Groundwater beneath the INEEL site 
generally flows from the northeast to the south and southwest at a hydraulic gradient of about 10 ft 
per mile (Reference 2) and a velocity of about 5 to 20 ft per day (Reference 1). 
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The Snake River Plain aquifer is estimated to contain about 6.6x1014 gallons of water, about 25 per-
cent of which is estimated to be available for withdrawal by pumping (Reference 1).  The transmissive 
properties of the aquifer vary substantially due to the variations in its composition.  The transmissivity 
of the aquifer is reported to range from about 1x106 to 1x108 gallons per day per ft (gpd/ft) with an 
average of 5x106 gpd/ft, while its storativity varies from 0.001 to 0.2 and averages 0.15.  Its effective 
porosity is estimated to range from about 5 to 10 percent (Reference 2). The potentiometric surface of 
the Snake River Plain aquifer beneath the preferred plant site is at about elevation 4,470 ft and the 
aquifer is estimated to be at least 250 ft thick (Reference 1). 

Based on the depth to groundwater (˜450 ft), the issues associated with groundwater hydrostatic 
loading and dewatering at the INEEL preferred plant site merit a ranking of 5 for all reactor types and 
the Bounding Plant.  However, the potential for the presence of locally perched groundwater and its 
impact will need to be considered should this site be selected for further study. 

3.19.2 Evaluation of the Portsmouth Site 

Near-surface groundwater beneath the Portsmouth site occurs in the unconsolidated Quaternary age 
Minford and Gallia units, and in the underlying Mississippian age Sunbury, Berea, and Bedford bed-
rock units (Reference 3).  Recharge to the unconsolidated deposits beneath the site is from the infil-
tration of direct precipitation while the bedrock units are believed to receive recharge from precipita-
tion on outcrop areas to the west. 

The unconfined Gallia aquifer beneath the Portsmouth site is comprised of the lower silt unit of the 
Minford and, where present, the Gallia sand (Reference 3).  The Gallia sand is discontinuous in areal 
extent due to its deposition as localized infilling of an ancient streambed.  The Gallia aquifer overlies 
the Sunbury shale or, in its absence, the Berea sandstone.  The Minford has a total average thickness 
of 23.9 ft beneath the site.  The basal Minford silt has an average thickness of 7.6 ft, while the Gallia 
sand has an average thickness of 3.4 ft, resulting in a combined average thickness for the Gallia aqui-
fer of approximately 11 ft.  The bottom of the Gallia aquifer beneath the site occurs at elevations rang-
ing from 630 to 640 ft. 

The Sunbury shale ranges in thickness from 0 to 20 ft, with an average thickness of 10 ft (Reference 
3).  Where present, the Sunbury shale acts as a confining layer over the Berea sandstone, which has a  
relatively uniform thickness of about 30 ft.  Where the Sunbury is absent or very thin, the Berea and 
Gallia aquifers behave essentially as one unit.  The Berea is underlain by about 100 ft of Bedford 
shale beneath the Portsmouth site. 

Hydraulic conductivity values have been determined for the Gallia and Berea aquifers beneath the 
Portsmouth site.  The values determined for the Gallia aquifer range from 5.3x10-2 to 3.9x10-5 cm/sec 
with a mean value of 1.2x10-3 cm/sec (Reference 3).  The values determined for the Berea sandstone 
range from 5.3x10-3 to 1.6x10-6 cm/sec with a mean value of 5.7x10-5 cm/sec.  Storativity values for 
the Gallia aquifer are reported to range from 0.00011 to 0.41 with a mean value of 0.016.  No values 
have been reported for the Berea sandstone.  An effective porosity of 20 percent was assumed for the 
Gallia aquifer while a value of 1 percent was assumed for the Berea sandstone.  Well yields from the 
Gallia aquifer are reported to range from about 5 to 100 gpm, while yields from the Berea sandstone 
are reported to range from about 2 to 3 gpm.  Groundwater levels in the Gallia aquifer in the vicinity of 
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the preferred plant location were indicated to be at elevations on the order of about 640 to 650 ft dur-
ing the third quarter of 2000 (Bechtel Jacobs map), while potentiometric levels in the Berea sandstone 
were indicated to be at an elevation on the order of about 640 ft at the end of 1988 (Reference 3). 

Based on the depth to groundwater (<70 ft), a moderate hydraulic conductivity of (1.2x10-3 cm/sec), 
and well yields between 5 and 100 gpm for the Gallia aquifer, the issues associated with groundwater 
hydrostatic loading and dewatering at the Portsmouth site merit a ranking of 3 for all reactor types and 
the Bounding Plant.  The impact of groundwater on design and construction of the proposed plant will 
need to be addressed should this site be selected for further study. 

3.19.3 Evaluation of the Savannah River Site 

Groundwater likely to have the most significant impact on the Savannah River site occurs in the 
Coastal Plain sediments lying directly beneath the site.  Of lesser importance is groundwater occurring 
in the underlying metamorphic and igneous basement rocks and in Upper Triassic age sedimentary 
rock strata of the Dunbarton basin, a down-faulted elliptical structure lying just to the southeast of the 
preferred plant site and bordered on its northwest side by the Dunbarton and Pen Branch faults (Ref-
erence 5). 

The Coastal Plain sediments contain four water-bearing units designated Aquifers 1 through 4 and two 
confining units designated Aquitards 1 and 2 (Reference 1).  Aquifer 1, the lowermost aquifer, overlies 
a non-water bearing unit that forms the base of the Coastal Plain sediments beneath the Savannah 
River site.  Aquifers 1 and 2 are the principal sources of groundwater in this area.  They have a com-
bined thickness of about 450 ft and are separated by Aquitard 1.  The aquifers receive recharge from 
their outcrop areas and through overlying sediments to the northwest.  Groundwater flow in the aqui-
fers is toward the southwest.  Industrial wells in the area that penetrate these aquifers generally yield 
more than 800 gpm.  The two aquifers are reported to have a horizontal hydraulic conductivity of 
about 5x10-2 cm/sec and an effective porosity of about 20 percent. 

Aquifer 2 is separated from Aquifer 3 by Aquitard 2, which appears to be a principal confining layer 
beneath the Savannah River site as evidenced by hydraulic heads in Aquifers 1 and 2 that are higher 
than the head in Aquifer 3 beneath a large part of the site (Reference 1).  Where these higher heads in 
the lower aquifers are maintained, the vertical hydraulic gradient is upward, resulting in a reversal in 
the normally expected movement of groundwater between the aquifers above and below Aquitard 2.  A 
clay layer known locally as the green clay separates Aquifer 3 from the overlying Aquifer 4.  In many 
areas, the green clay-confining layer supports a hydraulic head in Aquifer 3 that is higher than that in 
Aquifer 4.  Aquifer 3 is recharged from its outcrop area and by seepage from the overlying sediments. 

Aquifer 4 is an unconfined aquifer and exhibits a water table level that varies from a depth of about 40 
to 60 ft below the ground surface at the preferred plant site.  This aquifer is recharged by infiltration 
through the overlying sediments.  Aquifers 3 and 4 are generally used by the local population as a 
source of water supply.  Wells in these aquifers are capable of yielding water at a rate of about 300 
gpm.  Aquifer 4 generally supports only low-production wells for domestic purposes due to restricted 
capacity imposed by the relatively fine-grained nature of the sediments comprising this aquifer.  Aqui-
fer 4 is reported to have a horizontal hydraulic conductivity of about 1.5x10-2 cm/sec to 2.5x10-3 
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cm/sec while Aquifer 3 has a value of about 3x10-2 cm/sec.  Both aquifers have effective porosities on 
the order of 25 percent (References 1 and 6). 

Perched groundwater may be encountered locally at depths as shallow as 6 ft. 

Based on the depth to groundwater of 40 to 60 ft, a moderate hydraulic conductivity of 8x10-3 cm/sec, 
and well yields on the order of 300 gpm for the uppermost aquifer (Aquifer 4), the issues associated 
with groundwater hydrostatic loading and dewatering at the Savannah River site merit a ranking of 2 
for all reactor types and the Bounding Plant.  The impact of the indicated aquifers and the potential for 
the presence of locally perched groundwater will need to be considered should this site be selected for 
further study. 

3.19.4 References 

1. U.S. Department of Energy, Environmental and Other Evaluations of Alternatives for Siting, 
Construction, and Operating New Production Reactor Capacity, Office of New Production Reac-
tors, September 1992. 

2. INEEL, Safety Analysis Report for TMI-2 ISFSI, October 2001. 

3. Bechtel Jacobs Company, LLC, Safety Analysis Report for the Portsmouth Gaseous Diffusion 
Plant, Piketon, Ohio, Environmental Management & Enrichment Facilities Management and 
Integration Contract, August 1998. 

4. Bechtel Jacobs Company, LLC, Portsmouth Gaseous Diffusion Plant, 2000 TCE Plume Map, 
Drawing No. DX-761-776-C, Rev. 12/11/01. 

5. Westinghouse Savannah River Company, Generic Safety Analysis Report, prepared for the U.S. 
Department of Energy, September 1999. 

6. U.S. Department of Energy, Draft Environmental Impact Statement, Accelerator Production of 
Tritium at the Savannah River Site, DOE/EIS-0270D, December 1997. 

3.20 Flooding Potential 

A probable maximum flood (PMF) must be considered for nuclear power plant sites.  The objective of 
this section is to determine the PMF levels from existing analysis performed for the existing INEEL, 
Portsmouth, and Savannah River sites.  These flood levels are compared with elevations at the pro-
posed sites to determine if a flooding potential exists.  Additionally, plant drainage from local intense 
Probable Maximum Precipitation (PMP) at each proposed site is addressed. 

3.20.1 Evaluation of the INEEL Site 

The proposed new power generation facility site is about one mile east of the Big Lost River in the 
south central portion of the INEEL site.  The site is about 45 miles downstream of Mackay Dam.  



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
3. Engineering Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

92 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Analyses have been performed for both the PMF on the Big Lost River and a dam breach on the Mac-
kay Dam.  The results of these analyses indicate that a dam break because of the PMF flowing into the 
reservoir upstream of the dam and overtopping the dam produces the most extensive flooding sce-
nario.  Thus, the site is characterized as being subject to dam failure flooding.  Since all reactor types 
would be built on the same plant grade elevation, the flooding evaluation for each reactor type is the 
same. 

The PMF study conducted on the Big Lost River indicates that the proposed site is above the PMF wa-
ter surface elevation.  However, a dam failure caused by over topping because of a Probable Maximum 
Precipitation (PMP) rainfall event produces water levels that would affect the lower elevations of the 
proposed site.  An analysis of the Mackay Dam has indicated that the existing spillway is not capable 
of passing the inflow PMF without overtopping the dam.  Thus, dam failure during a PMP event is a 
likely scenario.  The grade elevation selected for the site will need to consider the PMP-induced dam 
failure floodwater elevations.  Fill will need to be placed in some areas of the site to achieve the nec-
essary site grade.  Where fill has been placed, erosion protection will also need to be provided for the 
fill. 

In addition to flooding from an adjacent water body, flooding from the site drainage because of a local 
PMP needs be considered.  Overland flows at the proposed site are primarily sheet flows towards the 
Big Lost River.  The design of site drainage structures, such as ditches, swales, etc. will need to con-
sider discharges produced by a PMP event and ensure that flooding of safety-related structures does 
not occur.  In selecting the site grade consideration must also be given to the need to provide positive 
drainage for the local PMP flows to the Big Lost River while under flooding conditions from a PMF-
induced dam breach.  Runoff from upland areas east of the site can be diverted around the site with 
ditches designed to pass the peak discharges from a local PMP. 

Since the existing proposed site elevations, in some locations, are below the PMF-induced dam breach 
flood elevation on the Big Lost River and will require some fill to raise the site, a ranking of 3 is as-
signed for all reactor types and the Bounding Plant.  Runoff produced by a local intense precipitation 
as severe as the PMP can be discharged offsite with no flooding to safety-related facilities. 

3.20.2 Evaluation of the Portsmouth Site 

The preferred new power generation site at the Portsmouth facility is on an undeveloped 340-acre 
parcel of land northeast of the existing facilities.  The proposed location is bounded on the northwest 
and southeast by intermittent creeks, which are tributaries to Little Beaver Creek, which is a tributary 
to the Scioto River located about 2.5 miles to the east.  The intermittent creeks are usually dry and 
only contain flow during and shortly after heavy rainfall.  The major flooding sources for the site are the 
creeks mentioned above and the Scioto River.  There is an existing dam for the X-611B sludge lagoon 
on the Little Beaver Creek watershed as well as dams on the Scioto River.  The existing onsite sludge 
lagoon dam is about 0.5 mile from the preferred site.  Flooding for this site is characterized as dam 
failure flooding.  Since all reactor types would be built on the same plant grade elevation, the flooding 
evaluation for each reactor type is the same. 

The Portsmouth SAR indicates that a PMF analysis has been completed from the Scioto River.  The 
water surface elevations on the Scioto River near the facility during the PMF are at elevation 571 ft 
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NGVD.  The average elevation of the preferred site is at about elevation 675 ft. NGVD.  A PMF-induced 
dam failure analysis for the existing dams on the Scioto River has not been performed for the site SAR.  
However, given the elevation difference of more than 100 feet between the proposed site and the 
Scioto River PMF values, the dam breach flood levels will not affect the site.  Even though flood levels 
on the Scioto River do not affect the proposed site, the existing groundwater fields that supply makeup 
water to the existing facility have equipment that at elevation 571 ft NGVD.  The PMF water level at the 
well field location is at elevation 575 ft. NGVD.  Thus, if these well fields are to be used as a source of 
makeup water to the new power plant they will require modification to raise the equipment above the 
PMF levels.   

PMF and dam breach analyses for the creeks near the preferred new power generation site have not 
been completed.  Flood analysis for the creeks has been completed for a 10,000-year storm, however.  
The existing sludge pond dam has a top of embankment elevation of about 685 ft NGVD.  The stream 
distance a flood wave from a possible PMF-induced dam breach would be required to travel to reach 
the site is approximately 4000 feet.  Approximately 2000 feet of this length is traveling upstream 
along the intermittent tributary bounding the southeast side of the proposed site.  The streambed ele-
vation at the mouth of the intermittent tributary at Little Beaver Creek is about 15 feet lower than the 
streambed elevation at the downstream toe of the dam embankment.  Considering the drop in 
streambed elevation, the initial water surface elevation drop across the dam breach, and the friction 
losses as the flood wave travels downstream, the flood elevation produced by a PMF-induced dam 
failure will most likely be lower than the average site grade elevation at the proposed site.  A complete 
PMF analysis with a dam breach analysis will be required for the new power generation site to deter-
mine the actual impact to the site and to meet NRC requirements.   

Local flooding caused by a localized PMP must also be considered for the proposed site.  From the site 
visit that was conducted on June 5, 2002, it is evident that the drainage can be designed to safely 
pass the peak discharges from the PMP offsite and to the existing creeks without flooding any safety-
related facilities for the proposed units. 

Based on the information provided for the PMF values for the existing Portsmouth site and discussion 
presented above, flooding potential does not appear to be a threat to safety-related facilities at the 
proposed nuclear power generation site.  Therefore, a ranking of 5 is assigned for all reactor types and 
the Bounding Plant. 

3.20.3 Evaluation of the Savannah River Site 

The preferred new power generation site at the SRS installation is situated on high ground at the top of 
a drainage divide.  Approximately 1.2 miles west of the site is the confluence of Tinker Creek and Up-
per Three Runs Creek, with Tinker Creek being a tributary of Upper Three Runs Creek.  Tinker Creek is 
about 1 mile northwest of the site, and Mill Creek, a tributary to Tinker Creek, is about 0.7 mile north-
east of the site.  The proposed site elevations are more than 120 feet above all the existing stream-
beds near the site.  The major flooding sources for the site are the creeks mentioned above.  There are 
no dams in the Upper Three Runs Creek watershed.  Flooding for this site is characterized as river 
flooding.  Since all reactor types would be built on the same plant grade elevation, the flooding evalua-
tion for each reactor type is the same. 
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According to the SAR for the SRS site, a PMF analysis has been performed for Upper Three Runs 
Creek.  The analysis did not include its tributaries and thus it did not extend up Tinker Creek or Mill 
Creek.  The analysis determined that the PMF peak discharge for Upper Three Runs Creek just down-
stream of its confluence with Tinker Creek is 150,000 cfs.  The maximum water level corresponding to 
this discharge is 173.5 ft NGVD.  The existing elevations at the preferred power generation site range 
from 290 ft to 320 ft NGVD.  Although PMF water levels on Tinker and Mill creek would likely be higher 
than the elevation determined for Upper Three Runs Creek, it is inconceivable that they would pose a 
threat to the proposed site more than 120 feet above the existing streambeds, especially when con-
sidering the small drainage areas for these creeks.  Thus, the proposed site is above the PMF eleva-
tions for the existing creeks in the area. 

Local flooding caused by a localized PMP must also be considered for the proposed site.  From the site 
visit that was conducted May 14-15, 2002, it is evident that the drainage can be designed to safely 
pass the peak discharges from the PMP offsite and to the existing creeks without flooding any safety-
related facilities for the proposed units. 

The PMF and PMP analysis performed for the SRS site were performed after the current guidelines 
outlined in NUREG-1407 were developed and make use of the latest guidelines for determining the 
PMP and PMF.   Since PMF levels have not been determined for Tinker or Mill Creek, a new analysis 
will need to be performed to determine these elevations.  However, given the elevation difference be-
tween the creeks and the preferred power generation site, the flood elevations will not impact the site. 

Based on the information provided for the PMF values for the existing SRS site and the proposed site 
grade elevation of about 310 ft NGVD, a ranking of 5 is assigned for all reactor types and the Bound-
ing Plant.  

3.20.4 References 

1. SAR, INEEL TMI-2, October 2001 

2. March 19, 2002 letter from Thomas P. Mundy, Exelon Generation, to Mr. Joseph D. Hegner, 
Dominion Resources Services, Inc., “Exelon Screening Analysis for Government Site.” 

3. Generic SAR, SRS, September 1999 

4. USEC Portsmouth Gaseous Diffusion Plant SAR, April 2002. 

3.21 Ice Formation  

Regulatory Guide 1.70.17, Section 2.4.2.3, requires evaluation of the impact of ice accumulation on 
site facilities where such an accumulation could coincide with winter PMP and could cause flooding or 
damage to safety-related structures.  Section 2.4.7 of Regulatory Guide 1.70.17 requires evaluation of 
potential ice impacts and design criteria for protection of safety-related facilities from ice causing 
flooding and forces. 
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The potential impacts of ice at the new proposed plants may include: 

n Blockage of cooling water intake 

n Formation of frazil ice that may adhere to trash racks and traveling screens 

n Formation of ice sheets in the cooling lake that could exert forces on the walls of the intake struc-
ture 

n Blockage of site drainage ditches resulting in site flooding during winter PMP 

n Blockage of roof drains that may cause accumulation of winter PMP on the roofs 
 

These issues are primarily design-related and not site-related.  The design of roof drains, site drainage, 
and forces on structures in contact with water that may be subjected to ice formation should be de-
signed to function in the presence of ice and in accordance with Regulatory Guide 1.70.17. 

Formation of ice at intakes can cause blockage by surface ice accumulating and by water in the lower 
layers withdrawing small ice floes.  In addition, frazil ice can lead to severe blockage of intakes by ad-
hering to trash racks and traveling water screens.  This condition can lead to complete blockage of an 
intake that could lead to plant shutdown.  During the data collection and analysis at a given site, the 
potential for ice formation is assessed and, if applicable, the design should incorporate measures to 
prevent the adverse impact on the power plant intake and water supply dependability.  Measures usu-
ally used are deep intakes, use of low withdrawal velocity to prevent submergence of ice floes, heating 
elements to heat trash racks or traveling screens, or warm water recirculation into the intake if practi-
cal. 

3.21.1 Evaluation of the INEEL Site 

The average annual snowfall at the INEEL site is 27.6 inches and the maximum annual snowfall is 
59.7 inches.  The site is in a relatively cold region with January being the coldest month.  The average 
air temperature for January is approximately 16°F, and the average minimum is 4.6°F.  Because of 
these low temperatures, there is a potential for the formation of ice jams.  This may affect site drain-
age.  However, it would have minimal impact on the cooling water intake because it would be taken 
from groundwater as discussed in Section 3.22.  The low temperature will require insulation of all 
aboveground pipes and cooling water components such as valves, manholes, pump motors, etc. 

Based on the information reviewed, ice formation is likely to occur at the site.  Since groundwater will 
be used, ice formation should not have adverse effects.  However, protection of the cooling system 
and safety-related buildings against icing would require assessment to develop protective measures.  
For these reasons, a ranking of 3 is assigned for all reactor types and the Bounding Plant. 

3.21.2 Evaluation of the Portsmouth Site 

The average annual snowfall at the Portsmouth site is 20.4 inches and the maximum annual snowfall 
based on records at three nearby stations ranges from 28.4 inches to 39.5 inches.  The climate is 
relatively mild.  On the average, there are 112 days per year with below 32°F.  Because of the low 
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temperatures in the winter, there is a potential for the formation of ice jams.  This may affect site 
drainage. 

Ice occurs on all streams in the Ohio River Basin.  The ice layer in 1963 was 18 inches thick and was 
formed in the tributaries of the Ohio River.  Ice formation in the Scioto River may have an impact on a 
river cooling water intake.  Although river water is not the primary water source as discussed in Section 
3.22, the formation of ice in the river would need to be considered in the design of a surface intake.  
The low temperature would require insulating aboveground pipes and cooling water components such 
as valves, manholes, pump motors, etc. 

Based on the information reviewed, ice formation is likely to occur at the site.  Depending on the de-
sign features of the selected normal and emergency cooling system, the impact of ice formation would 
require assessment to develop protective measures.  For these reasons, a ranking of 2 is assigned for 
all reactor types and the Bounding Plant. 

3.21.3 Evaluation of the Savannah River Site 

No ice conditions have been experienced at the existing SRS facilities.  However, some ice has been 
observed in the Savannah River on several occasions.  

Based on the information reviewed, ice formation is not likely to occur at the site.  Depending on the 
design features of the selected normal and emergency cooling system, the impact of ice formation 
would require assessment to develop protective measures.  A ranking of 5 is assigned for all reactor 
types and the Bounding Plant. 

3.21.4 References 

1. EG&G, NPR Turbine/Dry Tower (Air cooled Condenser Conceptual Design Study), August 1990. 

2. Environmental and Other Evaluation of Alternatives for Siting, Constructing, and Operating 
New Production Reactor Capacity, US DOE Volume –1, September 1992. 

3. USEC, Application for United States Nuclear Regulatory Commission Certification, Volume 1: 
Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, September 1995. 

4. SRS G-SAR –G-00001 Rev 4. 

5. Impingement and Entrainment of Fishes at the Savannah River Plant, An NPDES 316 b 
Demonstration, Du Pont, DP-1494, February 1978. 

6. Effect of Geographical Location on Cooling Pond Requirements and Performance, US EPA, 
Project No. 1613 FDQ, March 1971. 

7. Site Selection for the Accelerator for Production of Tritium at the Savannah River Site, WSRC-
TR–96-0279, Rev 1, October, 1996. 
 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
3. Engineering Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

97 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

3.22 Cooling Water Source 

Nuclear power plants require a reliable source of water for cooling of heat rejected from the con-
denser, service water system, component cooling system, and other uses.  The water available must 
be sufficient during normal operation, shutdown, postulated accident conditions, and for fire protec-
tion.  In addition, no adverse impacts on existing site facilities must be created. 

Table 3-9 presents the data used for this evaluation based on the information contained in Part I.  The 
table presents an estimated heat load from each type of reactor with cooling water requirements for 
once-through cooling and closed cycle cooling using wet cooling towers. 

3.22.1 Evaluation of the INEEL Site 

The water resources at the INEEL site consist of surface water and groundwater.  The average yearly 
precipitation in the region, excluding the mountains, ranges from 8 to 10 inches.  Considering evapo-
ration and local users, rainfall contribution to stream flow may be negligible.  The major surface water 
source is the Big Lost River.  Water in this river and other smaller streams is used primarily for irriga-
tion (Reference 1).  Therefore, groundwater is the only source for cooling water for any facilities at the 
INEEL site. 

Several plant cooling water options are preliminarily evaluated below: 

n Zero Discharge Closed Cycle System Using Wet Cooling Towers 

The estimated water requirements for a zero discharge plant are a maximum of 60,000 acre ft/yr for 
two ABWR-size units, which is greater than the current INEEL water rights permit of 35,000 acre ft/yr.  
For a zero discharge plant using groundwater as a source, the number of units that could be supported 
within the current water rights is: 

 Plant   Water Requirements 

1 ABWR Unit  30,000 acre ft/yr 

1 AP1000 Unit  27,000 acre ft/yr 

8 GT-MHR Modules 29,000 acre ft/yr 

4 IRIS Modules  31,000  acre ft/yr 

8 PBMR Modules 22,000  acre ft/yr 
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Table 3-9.  Estimated Plant Heat Load and Cooling Water Requirements 

Reactor 

MWe per 
Unit or 
Module 

Number 
of Units 

or 
Modules 

MWe per 
Site 

MWt per 
Site 

MW 
Discharged to 

the 
Environment 

Btu/hr 
(x 109) 

(see Note 1) 

Flow for Once-
Through Cooling 

(cfs) 
(see Note 2) 

Cooling Tower 
Makeup  

(cfs) 
(see Note 3) 

Cooling Tower 
Blowdown 

(cfs) 
Btu/hr/MWe 

(x 106) 

1 1350 3926 2576 8.8 2200 59 20 ABWR 1350 
 2 2700 7852 5152 17.6 4400 117 39 

6.5 

1 1117 3415 2298 7.8 1963 53 18 AP1000 1117 

2 2234 6830 4596 15.7 3925 105 35 

7.0 

4 1144 2400 1256 4.3 1075 29 10 GT-MHR 286 

8 2288 4800 2512 8.6 2150 58 20 

3.8 

3 1005 3000 1995 6.8 1700 46 16 IRIS 335 

6 2010 6000 3990 13.6 3400 91 31 

6.8 

8 1280 3200 1920 6.5 1610 43 14 PBMR 160 

16 2560 6400 3840 13.1 3220 86 28 

5.1 

Notes: 

1. One watt (thermal) is equivalent to 3.41 Btu/hr. 

2. Flow rate is based on 18°F. 

3. Closed cycle is a wet cooling tower, mechanical or natural draft cooling tower with makeup.  Makeup rate is based on three cycles of concentration.  For a zero discharge plant 
(i.e., no blowdown), the make water requirement is approximately 70 percent of the flow rates shown. 
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These water requirements may be reduced by using higher cycles of concentrations, which depends on 
the water quality, plant water management, and treatment requirements. 

For the supply of potable water, it is anticipated that separate groundwater wells would be used, simi-
lar to what is provided at existing INEEL facilities.  It may be possible to use an existing potable water 
supply at the site for the proposed power generation facility. 

The plant UHS (ultimate heat sink) could also be a closed system such as a mechanical draft cooling 
tower with an enclosed storage basin. 

n Apply for a Higher Water Use Permit 

See the discussion in Section 3.10. 

n Use Air-Cooled Condensers for Plant Cooling 

Air-cooled condensers provide cooling to the steam cycle of a power plant using large mechanically 
driven fans.  The fans generate sufficient airflow to provide the necessary cooling.  For this type of 
cooling system, a cooling water supply is not required for the steam cycle.  However, it is expected that 
cooling water would still be required for various plant auxiliary systems.  Plant auxiliary cooling water 
requirements, which are significantly less than that required for steam cycle cooling and will vary de-
pending on the reactor type selected, would be met using conventional water-cooled condensers.  It is 
anticipated that the auxiliary cooling water requirement could easily be provided by the existing 
groundwater well fields without the addition of additional wells or acquiring additional water rights.  
Potable water and the UHS would be as described previously. 

*  *  * 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant. 

3.22.2 Evaluation of the Portsmouth Site 

The objective of this section is to evaluate the availability of water sources to provide cooling water for 
new nuclear power facilities at the Portsmouth site.  The evaluation is based on the assumption that 
the existing well fields will be available to supply water to the new plants and that the water supply 
should not affect the availability of water for existing water users in the Scioto River basin. 

The Scioto River basin has a drainage area of 6,517 square miles from its headwater to its confluence 
with the Ohio River.  At the river gauging station at Higby, Ohio, approximately 13 miles north of the 
Portsmouth site, the mean annual flow for the period 1930-1991 was 4654 cfs.  The lowest recorded 
flow is 244 cfs in October 1930, and the 7-day minimum discharge of record is 255 cfs. 

Water use at the Portsmouth site averages 19 cfs and normally comes from groundwater.  The four 
well fields all supply water from the Scioto River alluvium and have a total capacity ranging from 36.4 
to 40.2 cfs.  A river intake structure is located near the well fields.  Water is withdrawn from this intake 
only when the well systems are unable to produce sufficient water to meet plant demand.  It is noted 
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that the groundwater supply at the Portsmouth site has various degrees of contamination (Reference 
2). 

Several cooling water options are preliminarily evaluated below: 

n Wet Cooling Towers with Blowdown to the Scioto River 

Based on Table 3-9, if wet cooling towers with blowdown to the Scioto River are used, available water 
resources would restrict the number of units that could be placed on the site.  In addition, blowdown 
to the river could have a thermal and chemical impact on the river water quality and aquatic habitats. 

n Wet Cooling Towers with Zero Discharge 

Wet cooling towers with zero discharge and makeup from the well fields at the Scioto River could be 
considered.  The existing well field system would not be adequate for a new power facility, and a new 
well system, along with a new river intake for backup cooling water, would be necessary.  Assuming 
the new well field system has approximately the same capacity as the existing well field system, the 
number of units that could be supported and not exceed current water use levels would be limited to 
the following: 

 Plant   Water Requirement 

1 ABWR Unit  30,000 acre ft/yr (marginal and may require use of the river intake) 

1 AP1000 Unit  27,000 acre ft/yr 

8 GT-MHR Modules 29,000 acre ft/yr 

4 IRIS Modules 31,000 acre ft/yr (marginal and may require use of the river intake) 

8 PBMR Modules 22,000 acre ft/yr 

These water requirements may be reduced by using higher cycles of concentrations, which depends on 
the water quality, plant water management, and treatment requirements. 

It is anticipated that potable water will be supplied using the existing potable groundwater supply. 

The UHS would be a closed system such as a mechanical draft cooling tower with an enclosed storage 
basin. 

n Use Air-Cooled Condensers for Plant Cooling 

Air-cooled condensers provide cooling to the steam cycle of a power plant using large mechanically 
driven fans.  The fans generate sufficient airflow to provide the necessary cooling.  For this type of 
cooling system, a cooling water supply is not required for the steam cycle.  However, it is expected that 
cooling water would still be required for various plant auxiliary systems.  Plant auxiliary cooling water 
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requirements, which are significantly less than that required for steam cycle cooling and will vary de-
pending on the reactor type selected, would be met using conventional water-cooled condensers.  It is 
anticipated that the auxiliary cooling water requirement could easily be provided by the existing 
groundwater well fields without the addition of wells or acquiring additional water rights.  Potable water 
and the UHS would be as described previously. 

*  *  * 

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant. 

3.22.3 Evaluation of the Savannah River Site 

The objective of this section is to evaluate the availability of surface water sources to provide cooling 
water for new commercial nuclear power plants at the Savannah River site.  Assuming the existing re-
actors at SRS will not be operational in the future, the addition of new nuclear power generation may 
not increase the total consumptive water use above what was estimated for SRS—approximately 120 
cfs.  The evaluation is based on not affecting the availability of water for existing water users along the 
Savannah River. 

Several cooling water options are preliminarily evaluated below:  

n Once-Through Cooling Using the Savannah River or Par Pond 

A once-through cooling system using water from the Savannah River is not viable since the required 
flow equals or exceeds the 7-day, 10-year low flow in the river. 

An evaluation was also made of using Par Pond as a source for once-through cooling.  The estimated 
plant grade at the preferred site is at elevation 260 ft.  The nominal water level in Par Pond is at eleva-
tion 200 ft.  Thus, water from the plant could flow by gravity and be returned to the plant by pumping 
under 60 ft of static head plus friction head through approximately 3 miles of large diameter pipes.  
The approximate capability of Par Pond to dissipate the rejected heat from any one of the reactors was 
assessed using Reference 3.  The assessment showed that the pond could only dissipate an approxi-
mate heat load of 5.5 x 109 Btu/hr with an intake temperature rise of at least 4°- 5°F and an intake 
temperature during the summer in excess of 90°F.  This is a small heat load compared to the heat 
rejected even if one reactor or fewer modules are used.  To compensate for evaporation, seepage, and 
blowdown to control the water chemistry, makeup water would be required.  In addition, the Par Pond 
dam, which was built in 1958, may require a new safety evaluation and possible upgrading or rebuild-
ing to meet NRC requirements (some upgrades were completed in the early 1990s).  It is noted that 
the pumping head from Par Pond to the plant may equal or exceed the pumping head for a cooling 
tower system.  For these reasons, Par Pond cannot be considered as a viable cooling system, regard-
less of the size of the units or modules used. 

n Closed Cycle Cooling with Cooling Towers 

A closed cycle cooling system (wet cooling towers, mechanical draft cooling towers, or natural draft 
cooling towers) could be considered.  Makeup water would be taken from the Savannah River with 
blowdown to control chemistry returned directly to the river or through Par Pond, which discharges into 
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Lower Three Runs Creek.  As shown in Table 3-9, cooling tower consumptive water use for all reactor 
types (makeup and blowdown) is less than the past consumptive use at  SRS of 120 cfs. 

Potable water would be provided from the existing well fields or new wells that may have to be in-
stalled to ensure reliability.  The plant UHS would be a closed system such as a mechanical draft cool-
ing tower with an enclosed storage basin. 

Currently, SRS has two main pumping stations at the Savannah River, Stations 681-1G and 681-3G.  
Both stations have the combined design capability to support 20 horizontal pumps, each with a design 
capacity of 32,500 gpm for a total pumping capacity of approximately 1300 cfs as shown in Reference 
4.  Each station pumps the water into an 84-inch pipe that conveys the water to all functions of SRS 
facilities.  The pipelines and the pumping stations were built in the 1950s. 

The intake at the Savannah River is situated at the end of a channel approximately 1640 feet long.  
This channel has been subjected to siltation in the past and was dredged during operation of the SRS 
facilities.  For new power generation facilities, because of the required low flow rate as compared to 
the design flow for the channel, a higher rate of siltation may be expected in the channel.  The channel 
will act as a settling basin for coarse and medium sediment before it reaches the pump intake.  How-
ever, fine sediment may have to be managed at the plant through suitable water treatment to remove 
the sediment, which may affect certain cooling water systems including heat exchangers.  

During the May 2002 site visit, it was observed that the channel has an extensive degree of aquatic 
growth and algae.  These could affect the type of screening and potentially the water treatment plant. 

Although the existing intake structure can be assessed visually and through testing for its structural 
integrity, the condition of the piping system is unknown.  Since the makeup water requirement is low 
compared to the design capacity of the each conduit, installation of a new pipe with a smaller diame-
ter would be prudent to ensure the dependability of the water supply to the new plants.   The new pipe 
design size should maintain an adequate velocity to prevent deposition of suspended sediment along 
the pipe.  The estimated pipe length is approximately 16 miles.  The existing trash racks, traveling 
screens, and probably the pumps and valves at the intake structure would require replacement to fit 
the new pipeline design and flow capacity. 

n Use Air-Cooled Condensers for Plant Cooling 

Air-cooled condensers provide cooling to the steam cycle of a power plant using large mechanically 
driven fans.  The fans generate sufficient airflow to provide the necessary cooling.  For this type of 
cooling system, a cooling water supply is not required for the steam cycle.  However, it is expected that 
cooling water would still be required for various plant auxiliary systems.  Plant auxiliary cooling water 
requirements, which are significantly less than those required for steam cycle cooling and will vary 
depending on the reactor type selected, would be met using conventional water-cooled condensers.  It 
is anticipated that this requirement could be provided by the existing cooling water supply system at 
SRS from the Savannah River or Par Pond.  Some modifications and upgrading of the system may be 
necessary.  Potable water and the UHS would be as described previously. 

*  *  * 
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Based on the above evaluation, it appears that closed cycle cooling with makeup from the Savannah 
River is the most feasible option.  Based on the issues associated with water availability, intake chan-
nel sedimentation, and potentially water quality, a ranking of 4 is assigned for all reactor types and the 
Bounding Plant. 

3.22.4 References 

1. Environmental and Other Evaluation of Alternatives for Siting, Constructing, and Operating 
New Production Reactor Capacity, US DOE Volume –1, September 1992. 

2. USEC, Application for United States Nuclear Regulatory Commission Certification, Volume 1: 
Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, September 1995. 

3. Effect of Geographical Location on Cooling Pond Requirements and Performance, US EPA, 
Project No. 1613 FDQ, March 1971. 

4. Impingement and Entrainment of Fishes at the Savannah River Plant, An NPDES 316 b 
Demonstration, Du Pont, DP-1494, February 1978. 

5. EG&G, NPR Turbine/Dry tower (Air cooled Condenser Conceptual Design Study), August 1990. 

6. SRS G-SAR –G-00001 Rev 4. 

7. Site Selection for the Accelerator for Production of Tritium at the Savannah River Site, WSRC - 
TR –96-0279, Rev 1, October, 1996. 

3.23 Temperature and Moisture Content 

A variety of ambient temperature requirements must be met at potential sites for the design of a 
power plant.  For example, cooling tower and HVAC designs are determined by dry-bulb and wet-bulb 
temperatures.  The winter design dry-bulb temperatures represent those values that are not exceeded 
1 percent of the time during the coldest three consecutive months (i.e., standardized as December, 
January, and February in the contiguous United States).  The maximum coincident design dry-bulb and 
wet-bulb temperatures represent those dry-bulb temperatures that are exceeded 1 percent of the time 
during the four warmest consecutive months.  The mean coincident wet-bulb temperatures are the 
average of those values that occur coincidentally with the respective 1 percent summer design 
temperature.  The maximum coincident summer design wet-bulb temperatures represent those values 
that are exceeded 1 percent of the time during the four warmest consecutive months. 

3.23.1 Evaluation of the INEEL Site 

The maximum temperature at the site never exceeds 110°F based on long-term records (1950-1988) 
collected at INEEL.  A record high of 101°F occurred in July.  However, the minimum temperature ex-
perienced was lower than -30°F.  A record low of –40°F occurred in January and December (Reference 
1). 
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The winter design dry-bulb temperature (1 percent exceed) and summer design wet-bulb temperature 
(1 percent exceed) noncoincident have never been lower than -10°F or higher than 80°F, respectively.  
Based on Idaho Falls data (Reference 2), the above values are -1.5°F and 17.1°F, respectively.  At 
Idaho Falls, the maximum temperature for 1 percent exceed, coincident, never goes beyond the range 
of 100°F dry-bulb and 77°F wet-bulb.  Similarly, the maximum temperature for 0 percent exceed, coin-
cident, never goes beyond the range of 115°F dry-bulb and 80°F wet-bulb (Reference 3). 

Based on the above evaluation, a ranking of 4.5 is assigned for all reactor types and the Bounding 
Plant. 

3.23.2 Evaluation of the Portsmouth Site 

Based on long-term records collected at Columbus, Ohio, the maximum temperature never exceeds 
110°F and the minimum temperature is never lower than –30°F.  A record high of 102°F occurred in 
June 1944, and a record low of –22°F occurred in January 1994 (Reference 4). 

The winter design dry-bulb temperature (1 percent exceed) and summer design wet-bulb temperature 
(1% exceed) noncoincident have never been lower than –10°F or higher than 80°F, respectively.  
Based on the Columbus data (Reference 2), the above values are –4°F and 23.9°F, respectively.  At 
Columbus, the maximum temperature for 1% exceed, coincident, never goes beyond the range of 
100°F dry-bulb and 77°F wet-bulb.  Similarly, the maximum temperature for 0 percent exceed, coinci-
dent, never goes beyond the range of 115°F dry-bulb and 80°F wet-bulb (Reference 3). 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.23.3 Evaluation of the Savannah River Site 

Based on long-term records collected at Augusta, Georgia, the maximum temperature never exceeds 
110°F and the minimum temperature is never lower than –30°F (Reference 4).  A record high of 
108°F occurred in August 1983.  A record high of 107°F that also occurred in August 1983 was 
measured at the SRS (Reference 5).  A record low of –1°F occurred in January 1985 at Augusta (Ref-
erence 4), while a record low of –3°F occurred in January 1985 at SRS (Reference 5). 

The winter design dry-bulb temperature (1 percent exceed) and summer design wet-bulb temperature 
(1 percent exceed) noncoincident have never been lower than -10°F or higher than 80°F, respectively.  
Based on the Augusta data (Reference 2), the above values are 7.7°F and 25.4°F, respectively.  At 
Augusta, the maximum temperature for 1 percent exceed, coincident, never goes beyond the range of 
100°F dry-bulb and 77°F wet-bulb.  Similarly, the maximum temperature for 0 percent exceed, coinci-
dent, never goes beyond the range of 115°F dry-bulb and 80°F wet-bulb (Reference 3). 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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3.23.4 References 

1. INEEL, TMI-2 Safety Analysis Report, Rev. 2A, 2001. 

2. ASHRAE Fundamental Handbook (SI), 2001. 

3. Engineering Weather Data, Department of the Air Force, the Army and the Navy, 2000 Interac-
tive Edition published by the National Climate Data Center. 

4. Local Climatological Data, National Climatological Data Center, 1999. 

5. G-SAR-G-00001, Rev. 4, 1999 

3.24 Winds  

The minimum design load for a building depends on the wind conditions experienced.  For design ba-
sis applications, the basic wind speed, which is defined as the fastest wind speed at 33-foot level for 
Exposure Category C (open terrain with scattered obstructions having heights generally less than 30 
feet) with a 50-year return period (ASCE 7-88, 1990), is required to be adjusted by a value called im-
portance factor.  Specific values for importance factors depend on the category of the structure being 
designed (safety- or nonsafety-related), the corresponding recurrence interval of the design wind speed 
(e.g., 100-year return for safety-related structures), and the location of the facility. 

For nuclear power plant applications, design basis tornado values are specified in Regulatory Guide 
1.76. 

3.24.1 Evaluation of the INEEL Site 

The INEEL site is more than 100 miles from a coastline.  Thus, neither hurricanes nor tropical storms 
occur at the INEEL site (Reference 1).  The basic wind speed in the area is about 70 mph (Reference 
2).  The site is outside of Tornado Region 1 (east of 105 meridian) (Reference 3).  The site has no in-
fluence from tropical storms due to its relatively high latitude. The annual frequency of gust reports is 
about 1 per 10,000 square miles in the INEEL area (Reference 4). 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.24.2 Evaluation of the Portsmouth Site 

The Portsmouth site is more than 100 miles from a coastline.  The basic wind speed in the area is 
about 70 mph (Reference 2).  The Portsmouth site is within Tornado Region 1 (east of 105 meridian) 
(Reference 3).  The site is located in a region that has the most continental climate of any part of the 
U.S.  The annual frequency of gust reports is about 8 per 10,000 square miles in the Portsmouth area 
(Reference 4). 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant. 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
3. Engineering Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

106 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

3.24.3 Evaluation of the Savannah River Site 

The SRS is within 100 miles of the coast.  The basic wind speed in the area is about 75 mph (Refer-
ence 2).  The site is within Tornado Region 1 (east of 105 meridian) (Reference 3).  South Carolina and 
Georgia are southern Atlantic states with less severe tropical storms.  The annual frequency of gust 
reports is about 8 per 10,000 square miles in the Savannah River area (Reference 4). 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant. 

3.24.4 References 

1. INEEL, TMI-2 Safety Analysis Report, Rev. 2A, 2001. 

2. ASCE 7-88, Minimum Design Loads for Buildings and Other Structures, 1990. 

3. Regulatory Guide 1.76, Design Basis Tornado for Nuclear Power Plants, U.S. NRC, 1974. 

4. Doswell, C. A., Storm Scale Analysis, NOAA Tech Memo. ERL ESG-15, 1985. 
 

3.25 Rainfall  

The amount of rainfall can affect the design of a nuclear power plant and the selection of a plant site.  
Winter PMP can affect the design of structures if this rain is in the form of snow.  Regulatory Guide 
1.70 (Reference 1) and ANS/ANSI-2.8-1992 (Reference 2) discuss the requirements for site drainage 
and analysis so that safety-related structures are not flooded or affected by the imposed loads. 
 
3.25.1 Evaluation of the INEEL Site 

The PMPs estimated within 10 square miles during July-September (high precipitation months) for av-
eraging time periods of 6 hours, 24 hours, and 72 hours are lower than 20, 24, and 28 inches, re-
spectively (Reference 3).  These values are in the low range based on the PMP patterns developed for 
the entire United States.  Additionally, the INEEL flood diversion facilities include a diversion dam, 
dikes, and spreading areas.  The flood diversion facilities were constructed in 1958 and expanded in 
1984 to reduce the threat of flood on the INEEL site from the Big Lost River  (Reference 4).    

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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3.25.2 Evaluation of the Portsmouth Site 

The PMPs estimated within 10 square miles during July-September (high precipitation months) for av-
eraging time periods of 6 hours, 24 hours, and 72 hours are 27.5, 35, and 40 inches, respectively 
(Reference 3).  These values are in the middle range based on the PMP patterns developed for the 
entire United States.  The highest flood level of the Scioto River in the vicinity was 570.9 ft above 
mean sea level and occurred in January 1913.  Plant site elevation is approximately 670 ft above 
mean sea level (Reference 5).  Therefore, the Scioto River poses insignificant flood threat to the plant 
site. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.25.3 Evaluation of the Savannah River Site 

The PMPs estimated within 10 square miles during July-September (high precipitation months) for av-
eraging time periods of 6 hours, 24 hours, and 72 hours are 31, 43, and 50 inches, respectively (Ref-
erence 3).  These values are in the high range based on the PMP patterns developed for the entire 
United States.  Although the PMP is high, there are well-draining soils and adequate topographic relief 
to allow drainage with minor guidance.  No waterway diversion could flood the site because the site is 
much higher than the surrounding streams and rivers (Reference 6). 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant. 

3.25.4 References 

1. Regulatory Guide 1.70, Standard Format and Content of Safety Analysis Reports for Nuclear 
Power Plants, Nuclear Regulatory Commission, November 1978. 

2. ANS/ANSI-2.8-1992, Determining Design Basis Flooding of Power Reactor Sites, American 
Nuclear Society, 1992. 

3. NUREG/CR-1486, Seasonal variation of 10-Square-Mile Probable Maximum Precipitation Es-
timates – United States East of the 105th Meridian, Hydrometeorological Report No. 53, 
1980. 

4. INEEL, TMI-2 Safety Analysis Report, Rev. 2A, 2001. 

5. ERDA-1549, Portsmouth Gaseous Diffusion Plant Expansion, Final Environmental Statement, 
1977. 

6. G-SAR-G-00001, Rev. 4, Savannah River Site Generic Safety Analysis Report, 1999. 
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3.26 Snow 

Snow accumulation on building roofs can increase the design load and, when combined with winter 
PMP in the form of snow, can further increase the design loads for safety-related structures.  Snow on 
the plant site can block drainage canals, which could cause water to enter into safety-related build-
ings.  Regulatory Guides 1.70 and 1.70.17 address the requirements for analyzing snow conditions at 
nuclear power plant sites. 
 
3.26.1 Evaluation of the INEEL Site 

The average annual snowfall at the INEEL site is 27.6 inches and the maximum annual snowfall is 
59.7 inches.  The greatest 24-hour total snowfall was 8.6 inches, while the greatest snow depth on the 
ground was 27 inches (Reference 1). 

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant.  

3.26.2 Evaluation of the Portsmouth Site 

The average annual snowfall at the Portsmouth site is 20.4 inches and the maximum monthly based 
on records at three nearby stations ranges from 28.4 inches to 39.5 inches.  January has the highest 
amount of snowfall; the monthly average is 8.6 inches.  Measurements taken at Waverly indicated the 
highest average monthly snowfall was 5.5 inches, which occurred in January 1948 (Reference 3).  
Since Waverly is closer to the site, it is expected that the snowfall at the site would be smaller than 
that collected at Columbus. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant. 

3.26.3 Evaluation of the Savannah River Site 

Based on 48 years of observations made in Augusta, Georgia, the average annual snowfall is 1.1 
inches (Reference 2).  February has the highest amount of snowfall, but the monthly average is only 
0.7 inches.  The region has minor snowfall. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant. 

3.26.4 References 

1. INEEL, TMI-2 Safety Analysis Report, Rev. 2A, 2001. 

2. Local Climatological Data, National Oceanic and Atmospheric Administration, 1999. 

3. ERDA-1549, Portsmouth Gaseous Diffusion Plant Expansion, Final Environmental Statement, 
1977. 
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3.27 Atmospheric Dispersion 

Estimates of the atmospheric dispersion factor (X/Q) at the Exclusion Area Boundary (EAB) and Low 
Population Zone (LPZ) for averaging times up to 30 days after an accident are required to estimate 
offsite doses.  Realistic estimates of annual average atmospheric transport and diffusion characteris-
tics to a distance of 50 miles from the plant are also required. 

These X/Q estimates are site-specific depending on surrounding terrain features and are functions of 
the onsite meteorological conditions and the separation distances between the releases and the re-
ceptors.  

3.27.1 Evaluation of the INEEL Site 

The INEEL site is situated in a broad, mostly flat plain averaging 4865 feet above MSL.  The local 
northeast-southwest orientation of the Eastern Snake River Plain and bordering mountain ranges tend 
to channel the prevailing west winds so that a southwest wind predominates over the INEEL site; the 
second most frequent winds come from the northeast.  The relatively dry air and infrequent low clouds 
permit intense solar heating of the surface during the day and rapid radiation cooling at night.  The 
preferred site is in a flat-lying area near the Big Lost River in the south central part of the INEEL site. 

These factors combine to give a large diurnal range of temperature near the ground (Reference 1). 

The shortest distance from the preferred site to the exclusion area boundary is more than 8 miles.  
Atmospheric stability classifications are not published in the readily available literature.  However, the 
INEEL site is not expected to subject to significant conditions of stable conditions with low wind 
speeds. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.27.2 Evaluation of the Portsmouth Site 

The Portsmouth site is generally in a rural area in south central Ohio, and was previously farmland and 
the watershed for several intermittent streams.  South central Ohio lies in the steep to gentle rolling 
Appalachian foothills.  The elevation of the Portsmouth site is about 120 ft above the Scioto River 
flood plain (Reference 2). 

Although the preferred site is in the northeast corner of the site, due to its relatively large size, the 
shortest distance to the exclusion area boundary is expected to be greater than 0.4 miles.  The com-
bined frequency of E (slightly stable) and F (stable) atmospheric conditions is 9.4 percent (Reference 
2). 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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3.27.3 Evaluation of the Savannah River Site 

There is no strong prevailing wind direction; however, there is a relatively high frequency of winds from 
the northeast during the late summer and early-to-mid fall and from the south through northwest from 
late fall through spring.  Except for the Savannah River, no unusual topographic features significantly 
affect the general climate (Reference 3). 

The shortest distance from the preferred site to the exclusion area boundary is more than 6 miles.  
Based on meteorological data collected at the H-Area, the closest meteorological tower to the pre-
ferred site, the records indicate that the combined frequency for E and F stabilities is 18.7 percent 
(Reference 4). 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.27.4 References 

1. INEEL, TMI-2 Safety Analysis Report, Rev. 2A, 2001 
 
2. Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, 2002. 
 
3. WSRC-TR-2000-00328, Savannah River Site Environmental Report for 2000. 
 
4. G-SAR-G-00001, Rev. 4, Savannah River Site Generic Safety Analysis Report, 1999. 
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4. Environmental Criteria 

4.1 Terrestrial Habitat  

The purpose of this section is to assess site suitability regarding the potential adverse impacts on 
populations of important terrestrial species or ecological systems in the site areas being evaluated.  

The criteria being evaluated are: 

n Adjacent to existing major facilities 

n Displacing importing living resources in the area 

n Adjacent to Class I and/or high value wetlands 

n Breeding and nursing grounds 

n Nesting, feeding, or migrating areas 

n Having known threatened/endangered/protected species or regionally important species 

n Having known commercially valuable terrestrial species 
 

4.1.1 Evaluation of the INEEL Site 

The TMI-2 ISFSI Environmental Report (Reference 1) and Safety Analysis Report (Reference 2) provide 
useful information related to the terrestrial habitat on the INEEL site. 

The eastern Snake River Plain on which INEEL is situated is classified as a high desert ecosystem.  
Cattle and sheep grazing are allowed outside the general area of the INEEL facilities.  The INEEL facili-
ties are in a large area that stretches from the southwest to the northeast through the center of the 
INEEL site.  There is a restriction that grazing cannot be closer than two miles to any nuclear facility.  
The ISFSI ER states that the vegetation on the INEEL site is not unique, but is typical of the shrub-
steppe vegetation found throughout the general area. 

The Big Lost River crosses into the southwest section of INEEL from the mountains to the west.  The 
riverbed passes close to the INEEL facilities.  However, water seldom flows in this part of the river be-
cause the area is so arid and because the river water is diverted upstream for irrigation purposes in 
the nearby hills.  There are extended periods, sometimes lasting for years, when no water flows onto 
the INEEL site.  When there is flowing water in the riverbed on the INEEL site, it is usually due to flood-
ing caused by rapid snowmelt in the mountains.  That is, except for the immediate area about the riv-
erbed, the Big Lost River does not create a major change in vegetation on the INEEL site that would 
pose issues about possible destruction of unique habitat should a new nuclear power facility be con-
structed. 
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Although there are two federally listed endangered and threatened species (bald eagle and gray wolf) 
potentially occurring on the INEEL site, neither has ever been observed near any of the INEEL facilities.  
No federal or state-listed plant species has been identified as potentially occurring on the INEEL site. 

There are scattered man-made “ponds," potential wetlands, and intermittent waters (Big Lost River) 
that occur near the onsite facilities and that are sources of water for the wildlife that inhabit the area.  
However, these areas are mostly away from the site proposed for the power plant and should not be 
affected by construction or operation of the power plant.  If the selected site for the proposed power 
plant does include, or is in proximity to, a wetland, then measures will have to be taken to avoid ad-
verse impacts.  Any wetland in a high desert area is considered important. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
The new nuclear facility would not displace or disrupt important living resources.  There are no breed-
ing or nursing grounds or commercially valuable resources on site, nor will the site be adjacent to 
Class 1 and high value wetlands.  There are no nesting, feeding, or migrating areas that would be af-
fected.  Although there are two federally listed endangered and threatened species (bald eagle and 
gray wolf) potentially occurring on the INEEL site, neither has ever been observed near any of the 
INEEL facilities. 

4.1.2 Evaluation of the Portsmouth Site 

Much of the Portsmouth site is covered by the structures comprising the gaseous diffusion plant.  Fur-
thermore, many of these structures are contaminated and much of the built-up area of the Portsmouth 
site has underground plumes of contamination or has contaminated soil or surface waters.  Some 
structures have had remediation of the contamination performed.  Many will not be remediated until 
the facility is decommissioned. 

The proposed location of the nuclear power plant is in the northeast section of the site in a 340-acre 
area where no prior industrial activities have occurred.  This area is upslope from the industrialized 
area, so the likelihood of surface or subsurface contamination from prior activities on the site is low.  
DOE had a site evaluation performed for the 340 acres, which demonstrated that this acreage has 
been relatively unaffected by contamination from the industrialized area of the Portsmouth site.  The 
Portsmouth landfill, which has undergone remediation, is situated along the western boundary of the 
proposed 340-acre area.  To date, there is no indication that any contamination from this landfill has 
migrated onto the proposed power plant site.   

The hilly, forested areas of the 340-acre site were harvested for timber before the Portsmouth facilities 
were established. The vegetation recorded for the flatter area of the 340-acre site consists mainly of 
old fields and managed grasslands that are not considered unique habitat or environmentally sensitive 
areas.  Little Beaver Creek runs through the southwestern part of the 340-acre area and is identified 
as having riparian forest along its banks according to the Environmental Assessment that has been 
completed for the Portsmouth site.  Oak-hickory forest borders the riparian forest. 

There is one federally listed endangered species and one proposed species that potentially could be 
found on the site, the Indiana bat and the timber rattlesnake, respectively.  Habitat for the timber rat-
tlesnake would be “high, dry ridges” during the winter.  Possibly, the hilly, forested areas of the site 
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could have habitat for the timber rattlesnake.  The timber rattlesnake was not recorded during any of 
the field studies performed for the Portsmouth site.  The Little Beaver Creek stream corridor has been 
identified as a potential habitat for the Indiana bat.  The Indiana bat has been recorded in the north-
west part of the Portsmouth site; however, none were found along the Little Beaver Creek stream cor-
ridor.  Although neither of these species has actually been observed in the area of the proposed new 
commercial nuclear power facility, DOE has indicated that the transfer of the 340-acre site will include 
requirements for extensive studies and mitigation measures that must be implemented to protect po-
tential habitat, if any, for these two species during construction and operation of any facility that is 
proposed for this site. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant.  
The new nuclear station would not displace or disrupt important living resources.  There are no breed-
ing or nursing grounds or commercially valuable resources on site, nor will the site be adjacent to 
Class 1 and high value wetlands.  There are no nesting, feeding, or migrating areas that would be im-
pacted.  Field studies have identified potential habitat along the riparian area of the Little Beaver 
Creek for the federally endangered Indiana bat; this potential habitat borders the southern part of the 
340-acre site.  Although DOE will require extensive studies and possible mitigation measures with re-
gard to this species as part of the transfer of the site, it is likely that the U.S. Fish & Wildlife Service 
would be involved in a biological assessment for the site if the site were selected for construction of a 
new nuclear power facility. 

4.1.3 Evaluation of the Savannah River Site 

The area of the Savannah River site being considered for this nuclear power plant is the preferred site 
for the proposed Accelerator Production of Tritium (APT) facility.  The draft and final Environmental Im-
pact Statements (EISs) for the APT site were reviewed, as were available reports on comprehensive 
environmental studies of the entire SRS that have been conducted over the years for DOE, in order to 
understand the status of the existing local terrestrial environment.  Additionally, a site visit on May 14 
and 15, 2002 provided an opportunity to view the site in the context of the entire SRS complex of fa-
cilities. 

Before the federal government took over the site, the SRS was mainly farmland that had been highly 
eroded.  Approximately 90 percent of the SRS has been planted with loblolly, slash pine, and hard-
wood trees.  The proposed site is within the approximately 250 acres of the preferred APT site, which 
consists of mostly wooded land, predominantly loblolly and slash pine that have been planted since 
the late 1950s.  The site is part of a designated forest timber unit under the SRS land use system.  
The Savannah River Institute (formerly known as the Savannah River Forest Station) will coordinate the 
removal and sale of marketable timber from the site.  There are no wetlands on the site. 

According to the draft EIS for the APT facility (Reference 10), one of the criteria for selection of the pre-
ferred and alternate APT sites was that the sites not be considered unique ecological habitats based 
on the environmental studies of the SRS.  Since the draft EIS for the APT facility was prepared in 1997, 
there have been no major activities that have occurred at the preferred site.  The ecological studies of 
the SRS in 1997 and 2000 did not indicate any changes in the terrestrial ecology of the area of the 
preferred APT site.  Therefore, it can be concluded that per the EIS criteria for selection of the pre-
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ferred and alternative APT sites the proposed power plant site would not be considered a unique eco-
logical habitat. 

There are federal and state listed rare, threatened, and endangered species that have been seen 
within the SRS, including the bald eagle, wood stork, and red-cockaded woodpecker.  However, none 
have been recorded in the immediate vicinity of the proposed power plant site nor have any nests 
been observed in the general area of the site.  The smooth purple coneflower is the only federally 
listed endangered plant species that occurs within the SRS, but this is not found in the immediate vi-
cinity of the site. 

The red-cockaded woodpecker nests in pine forests with mature trees (older than 70 years) and for-
ages in pine forests with trees older than 30 years.  No foraging red-cockaded woodpeckers have been 
observed on the proposed site, although many of the pines are older than 30 years.  Furthermore, al-
though some of the trees on site were planted in the early to mid-1950s and, therefore, are approach-
ing the age preferred for nesting by the woodpecker, no nests have been observed on the proposed 
site. 

The nearest sightings of bald eagles and bald eagle nests have been around the Par Pond system.  Par 
Pond is about 3 miles south of the preferred site and, therefore, bald eagles attracted to this pond 
should not be adversely affected by the construction or operation of the proposed power plant. 

The routings of the linear facilities associated with the proposed new nuclear power facility (e.g., water 
and wastewater pipelines, transmission line) are not known at this time.  Once these are known, a re-
view of previous study results and, possibly, a field study will have to be conducted to determine if the 
linear facilities would impact unique ecological habitat within the SRS and, if so, whether there would 
be any significant adverse impacts on such areas during construction of the linear facilities. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
The new nuclear power facility would not displace or disrupt important living resources.  There are no 
breeding or nursing grounds or commercially valuable resources on site, nor will the site be adjacent to 
Class 1 and high value wetlands.  There are no nesting, feeding, or migrating areas that would be af-
fected.  Although there are federally listed endangered and threatened species (bald eagle and red 
cockaded woodpecker) that have been seen on the SRS, none have been observed within 2 miles of 
the proposed power plant site.  Since the cooling tower blowdown will be discharged via pipeline into 
the Savannah River, the Par Pond area where foraging eagles have been observed should not be im-
pacted by operation of the new power plant as it is more than 2 miles from the proposed site. 

4.1.4 References 

1. US DOE Environmental Report – Independent Spent Fuel Storage Installation (ISFSI) License 
for the Three Mile Island Unit Two (TMI-2) Fuel. 

2. Safety Analysis Report (SAR) INEEL TMI-2-SAR Revision 2 and 2A, 2/12/01- 10/30/01. 
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3. Evaluation of Site Conditions for 340 Acres of Department of Energy Land, Northeast Portion 
of the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio DOE/OR/11-3082&D3, January 
2002. 

4. U.S. Department of Energy Portsmouth Annual Environmental Report for 2000, Piketon, Ohio 
DOE/OR/11-3077&D1, December 2001. 

5. Environmental Assessment Reindustrialization Program at the Portsmouth Gaseous Diffusion 
Plant Piketon, Ohio DOE/EA-1346, February 2002. 

6. Portsmouth Local Geography/Geology Presentation Site Visit May 5, 2002. 

7. Draft Finding of No Significant Impact for the Reindustrialization Program at the Portsmouth 
Gaseous Diffusion Plant (Rev 1), U.S. DOE February 2002. 

8. Mitigation Action Plan Reindustrialization Program at the Portsmouth Gaseous Diffusion Plant 
Piketon, OH, Rev 1, February 2002. 

9. SRS Ecology Environmental Information Document, WSRC-TR-97-0223. 

10. Draft Environmental Impact Statement Accelerator Production of Tritium at the Savannah 
River Site, DOE/EIS-0270D December 1997. 

11. Final Environmental Impact Statement Accelerator Production of Tritium at the Savannah 
River Site, DOE/EIS-0270, March 1999. 

12. Savannah River Site Environmental Report for 2000.  WSRC-TR-2000-00328. 

4.2 Terrestrial Vegetation 

This section evaluates site suitability regarding potential impacts on local terrestrial ecology during 
plant construction and operation. 

Local terrestrial vegetation could be displaced or disrupted by various activities conducted at a nuclear 
power plant site.  Two factors that determine construction impact on terrestrial ecology are the eco-
logical value and acreage of each ground cover type covering the site.  If cooling towers are used as a 
heat dissipation system, cooling tower drift impacts on surrounding areas are of importance. 

The criteria being evaluated are: 

n Displacing or disturbing important regional species 

n Area or site in a predominant woodland area or grass pastures 

n Area with significant amount of wetlands 
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n Area with known endangered/protected species or important regional species 

n Proximity to park and forests 

n Adjacent to agricultural lands 

n Area with relatively small number of common plant communities 

n Proximity to mature or uncommon plant communities 

n Vegetation in the area sensitive to cooling tower drifts and salt depositions (i.e., impact on 
native plants, crops, orchards, etc.) 

 

4.2.1 Evaluation of the INEEL Site 

The INEEL site of approximately 890 square miles is predominantly flat high desert.  There are some 
naturally occurring wetlands near the facilities in the southwest part of the INEEL site, although the 
majority of the wetlands in this area are man-made.  The two rivers that flow off the surrounding 
mountains to the west have intermittent flows on site.  Despite the intermittent nature of the flow, 
there is riparian vegetation, including some trees, that is established along the banks of the Big Lost 
River on site.  Otherwise, the vegetation on site is what is typically found in high desert terrain.  The 
lands surrounding INEEL have the same type of high desert vegetation as is found on site. 

Construction of a new nuclear power facility will result in the removal of existing vegetation.  Onsite 
facilities in the southwest part of the INEEL site are close to the Big Lost River riverbed.  However, the 
proposed site is east of the existing facilities and of the riverbed by about a mile, in which case, only 
the construction of linear facilities might potentially encroach upon any wetland associated with this 
riverbed. 

The routing of transmission lines for a new power facility is not yet known.  The ecology of the area 
along the lines will have to be studied to ensure that no sensitive environmental areas will be ad-
versely impacted during construction and operation of the facility. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
Construction and operation of a new nuclear power facility should not displace or disturb important 
regional species.  There is no significant amount of wetlands in the immediate area of the site, and, 
although the entire INEEL site has been designated as potential habitat for the bald eagle and gray 
wolf, none have ever been seen in the immediate area of the INEEL facilities.  The vegetation in the 
immediate area of the site is common to the entire INEEL site so the construction and operation of the 
power plant should have no significant impacts on the terrestrial vegetation of the area.  Because it is 
anticipated that air-cooled condensers will be used for cooling purposes at the power plant, no impact 
from operating the cooling system should occur to the local vegetation. 
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4.2.2 Evaluation of the Portsmouth Site 

The Portsmouth site of 3714 acres, of which approximately 1000 acres is taken up by the gaseous 
diffusion plant, is hilly to the east.  In the 340-acre northeast section of land that is being considered 
in this study, the eastern area has steep forested slopes, while the central and western area has fairly 
flat areas of grassland.  The Little Beaver Creek has riparian vegetation.  The entire 340 acres has 
been relatively undisturbed, except for two borrow areas, since the federal government took over the 
site in the 1950s. 

Construction of a new nuclear power facility will have to be performed in a manner that does not ad-
versely impact the Little Beaver Creek and the riparian vegetation.  If studies show that the hilly, for-
ested area on the eastern side of the property is potentially habitat for the timber rattlesnake, there 
will be restrictions on how close to this area construction can occur. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
Construction and operation of a new nuclear power facility should not displace or disturb important 
regional species.  There is no significant amount of wetlands in the immediate area of the site and 
there are no threatened, endangered, or important regional plant species.  Additionally, the proposed 
site is not proximate to mature or uncommon plant communities.  It is unlikely that any vegetation in 
the immediate area of the cooling tower will be sensitive to cooling tower drift and salt deposition, al-
though this will have to be studied further. 

4.2.3 Evaluation of the Savannah River Site 

The Savannah River site of approximately 310 square miles consists of uplands that gradually slope 
down to the Savannah River.  A series of six streams and their tributaries drain the site, five of which 
discharge to the river via the swamp system that borders the Savannah River.  Due to the release of 
large amounts of cooling water from the various reactors and other facilities that operated on the SRS 
through the early 1980s, scouring of the creeks and streambeds resulted in the formation of deltas 
where the streams entered the swamp.  Although the vegetation of the site around these streams was 
drastically changed due to the high temperatures and high flows of these cooling water releases, na-
tive vegetation has been recovering along the streams, however, not necessarily in the same species 
distribution as before the releases.  The lands surrounding the SRS are predominantly rural and agri-
cultural. 

Vegetation at the preferred site is predominantly pine and hardwood forests.  Construction of the 
power plant will result in the harvesting of the trees for sale since the site is part of a designated tim-
ber unit.  Installation of the linear facilities will result in at least temporary impacts to the vegetation 
along the right-of-way.  Although the right-of-way for these linear facilities are not yet known, it is an-
ticipated that a study will be performed to identify alternatives that have the lowest impacts to any 
unique ecological area that might exist between the site and the end-point of the linear facility.  The 
preferred site is about three miles from the nearest wetland, the Par Pond system.  It is expected that 
any cooling tower drift will be designed to have minimal impacts on this and other wetlands in the ar-
eas about the site.  However, this will have to be studied, especially with respect to the environmen-
tally sensitive area that has been identified near the junction of Tinker Creek and Upper Three Runs.  
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This is in the area where the only federally listed endangered plant species on the SRS, the smooth 
purple coneflower plant, exists. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
Construction and operation of a new nuclear power facility should not displace or disturb important 
regional species.  Although there are significant amounts of wetlands 2 to 4 miles from the site, there 
are none in the immediate area of the site.  The closest area of endangered plant species is on the 
other side of Tinker Creek about a mile from the site, where some smooth purple coneflower plants 
have been identified.  It is unlikely that the cooling tower drift or salt deposition will adversely impact 
these plants, but that will have to be verified as part of the permitting process. 

4.2.4 References 

1. US DOE Environmental Report – Independent Spent Fuel Storage Installation (ISFSI) License 
for the Three Mile Island Unit Two (TMI-2) Fuel. 

2. Safety Analysis Report (SAR) INEEL TMI-2-SAR Revision 2 and 2A, 2/12/01- 10/30/01. 

3. Evaluation of Site Conditions for 340 Acres of Department of Energy Land, Northeast Portion 
of the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio DOE/OR/11-3082&D3, January 
2002. 

4. U.S. Department of Energy Portsmouth Annual Environmental Report for 2000, Piketon, Ohio 
DOE/OR/11-3077&D1, December 2001. 

5. Environmental Assessment Reindustrialization Program at the Portsmouth Gaseous Diffusion 
Plant Piketon, Ohio DOE/EA-1346, February 2002. 

6. Portsmouth Local Geography/Geology Presentation Site Visit, May 5, 2002. 

7. Draft Finding of No Significant Impact for the Reindustrialization Program at the Portsmouth 
Gaseous Diffusion Plant (Rev 1), U.S. DOE February 2002. 

8. Mitigation Action Plan Reindustrialization Program at the Portsmouth Gaseous Diffusion Plant 
Piketon, OH, Rev 1, February 2002. 

9. SRS Ecology Environmental Information Document, WSRC-TR-97-0223. 

10. Draft Environmental Impact Statement Accelerator Production of Tritium at the Savannah 
River Site, DOE/EIS-0270D December 1997. 

11. Final Environmental Impact Statement Accelerator Production of Tritium at the Savannah 
River Site, DOE/EIS-0270, March 1999. 

12. Savannah River Site Environmental Report for 2000. WSRC-TR-2000-00328. 
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4.3 Aquatic Habitat/Organisms 

During plant construction, potential impacts to aquatic resources may occur as a result of activities 
such as dredging in a wetland or water body, installing temporary or permanent roads over streams, 
and related operations, which disturb bottom sediments and possibly change the characteristics of the 
water flows.  If the sediment is already contaminated from prior operations in the area of the site, 
there would be a concern that such contaminated sediment would be re-entrained into the water body 
and result in additional impacts on aquatic and terrestrial wildlife, and, through them, might affect 
human health. 

The main operational impact of an operating power plant is related to the discharge of effluent to a 
body of water. 

The criteria being evaluated are: 

n Collocated or adjacent to an existing major facility 

n Water bodies with known important regional aquatic species 

n Areas with known threatened or endangered species 

n Water bodies with spawning areas or along migrating routes for important species 

n Areas with known commercially or recreationally valuable species 

n Water bodies with species sensitive to thermal discharges 
 

4.3.1 Evaluation of the INEEL Site 

Construction of a new nuclear power facility will include a number of activities that could result in ad-
verse impacts to any wetlands that are nearby.  However, using best management practices and care-
ful planning, these can be avoided. 

The INEEL site is situated in a high desert area.  Groundwater is used exclusively at the INEEL facili-
ties.  It is currently anticipated that air-cooled condensers will be used for cooling purposes.  There will 
be other effluent streams but these will be minor sources and will not be discharged so that they af-
fect any nearby wetland.  Therefore, it is not anticipated that the construction, operation, or eventual 
decommissioning of a new commercial nuclear power facility will affect any aquatic habitats or organ-
isms. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
Plant.  Given the lack of bodies of water, there are no known important regional aquatic organisms, 
threatened or endangered aquatic species, spawning areas or migrating routes for aquatic species nor 
commercially or recreationally valuable aquatic species in the vicinity of the power plant. 
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4.3.2 Evaluation of the Portsmouth Site 

The only wetland identified on the 340-acre site is Little Beaver Creek.  Because the riparian vegeta-
tion associated with this creek is considered potential habitat for the endangered Indiana bat, the con-
trol measures required to avoid impacts should also serve to avoid aquatic habitat impacts during 
both construction and operation. 

The potential exists to discharge cooling tower blowdown to the Scioto River through a pipeline.  The 
discharge will require a wastewater discharge permit that will stipulate limitations on the chemical and 
thermal content of the discharge.  These limitations are supposed to address the need to avoid ad-
verse impact to aquatic ecology of the body of water that will receive this discharge.  The need to in-
stall a pipeline for this purpose may result in the need to cross streams or to traverse environmentally 
sensitive areas.  An ecological survey will have to be performed to identify the potential for traversing 
such areas and to recommend steps to take to avoid or minimize such impacts in order to receive ap-
proval of the regulatory agencies to install the pipeline. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
There are no known important regional aquatic organisms, threatened or endangered aquatic species, 
spawning areas or migrating routes for aquatic species, nor commercially or recreationally valuable 
aquatic species in the immediate vicinity of the power plant. 

4.3.3 Evaluation of the Savannah River Site 

Construction of a new nuclear power facility will likely include the need to cross existing streams with 
pipelines or temporary access roads.  The SRS will not allow activities that result in the contamination 
of the Upper Three Runs or its tributaries (e.g., Tinker Creek).  For other streams, which may already be 
contaminated, permits and approvals will have to be obtained before linear facilities can be installed.  
Additionally, it will be necessary to demonstrate that the route selected for a linear facility will not ad-
versely affect threatened or endangered species. 

The Savannah River will be the receiving body of water for cooling tower blowdown that will be dis-
charged by pipeline from the power plant.  The wastewater discharge permit that will have to be ob-
tained for this discharge will set effluent limits that will serve to protect any recreational, or any threat-
ened and endangered, species known to be found in this section of the river.  Because most of the 
other major sources of wastewater discharges that once operated on site have been shut down, issues 
associated with cumulative impacts will not arise.  A salt-drift analysis for the cooling tower will have to 
be performed to assess the likelihood that the wetlands on the SRS will be adversely affected.  Be-
cause the nearest wetlands are about three miles away, it is unlikely that any significant impact will be 
predicted.  This salt-drift analysis will also have to assess the likelihood that any threatened or endan-
gered species that forage or nest in the SRS will be adversely affected by the salt drift. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
There are no known important regional aquatic organisms, threatened or endangered aquatic species, 
spawning areas or migrating routes for aquatic species, nor commercially or recreationally valuable 
aquatic species in the immediate vicinity of the power plant. 
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4.3.4 References 

1. US DOE Environmental Report – Independent Spent Fuel Storage Installation (ISFSI) License 
for the Three Mile Island Unit Two (TMI-2) Fuel. 

2. Evaluation of Site Conditions for 340 Acres of Department of Energy Land, Northeast Portion 
of the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio DOE/OR/11-3082&D3, January 
2002. 

3. SRS Ecology Environmental Information Document, WSRC-TR-97-0223. 

4. Draft Environmental Impact Statement Accelerator Production of Tritium at the Savannah 
River Site, DOE/EIS-0270D December 1997. 

5. Final Environmental Impact Statement Accelerator Production of Tritium at the Savannah 
River Site, DOE/EIS-0270, March 1999. 

6. Savannah River Site Environmental Report for 2000. WSRC-TR-2000-00328. 

4.4 Groundwater 

The primary objective of this section is to evaluate the potential environmental impacts that might re-
sult from onsite groundwater withdrawal necessary to supply cooling, service, or potable water; to re-
duce groundwater-induced hydrostatic loadings; or to prevent groundwater seepage into reactor facili-
ties located below the water table.  Onsite groundwater withdrawal could potentially reduce the well 
yields for adjacent groundwater users, induce saltwater intrusion and degrade the water quality of ad-
jacent users, induce land subsidence, or negatively impact the water balance for onsite or adjacent 
wetland areas.   

A secondary objective of this section is to evaluate the site relative to groundwater-related accident 
effects.  Accidental releases of radiologically contaminated liquids to aquifers that are or may be used 
by large populations for domestic, municipal, industrial, or irrigation water supplies provide potential 
pathways for the transport of radioactive material to humans in the event of an accident.  The pres-
ence and characteristics of any such aquifers must be evaluated to assess site suitability. 

4.4.1 Evaluation of the INEEL Site 

The depths to groundwater, aquifer transmissive characteristics, and water quality have been identi-
fied as the parameters necessary to evaluate groundwater-related environmental impacts.  The 
groundwater table depth and aquifer transmissivity for the INEEL site are discussed in Section 3.19.  
Based on this discussion, it is concluded that the groundwater table is deep (between 100 and 500 ft 
below ground surface), and the aquifer transmissivity is high (an average of 5 x 106 gpd/ft). 

The Snake River Plain aquifer at the INEEL site, one of the largest and most productive groundwater 
resources in the United States, is listed as a Class I aquifer, and has been designated a sole-source 
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aquifer by the U.S. EPA (Reference 1).  Water from the aquifer provides nearly all of the drinking water 
consumed in the eastern portion of the Snake River Plain and water for over one-third of the irrigated 
acres within the Snake River Plain.  The aquifer water is low in dissolved solids and is satisfactory for 
most uses without treatment. 

Contaminant plumes resulting from disposal operations at the INEEL site have been detected in both 
perched groundwater zones and the Snake River Plain aquifer (Reference 2).  Contamination of the 
Snake River Plain aquifer is the result of prior operation of an injection well at the Idaho Chemical 
Processing Plant.  Low-level radioactive and chemical wastes were injected into the aquifer through 
this 590-ft deep well from 1953 until 1984.  The well was available for disposal in emergencies from 
1984 to 1986.  The operation of unlined disposal ponds has resulted in the introduction of contami-
nants into localized areas of perched groundwater zones above the Snake River Plain aquifer.  None of 
these contaminant plumes is reported to be near the preferred plant site. 

Based on the issues associated with groundwater-related environmental impacts, a ranking of 3 is 
assigned for all reactor types and the Bounding Plant.  This ranking reflects an average of the various 
components that comprise the ranking criterion.  The depth to the Snake River Plain aquifer is likely to 
preclude any degradation impacts due to the accidental release of radionuclides at the ground sur-
face.  However, the freshwater nature of the aquifer and its use as a major source of drinking and irri-
gation water supply for the area make it susceptible to any impacts generated by the proposed plant.  
Although the aquifer contains an abundant supply of water, its availability for proposed plant cooling 
water and other service/process water purposes will be dependent on the demonstration of minimal 
impacts on the water source and the ability to obtain the relevant permits from the appropriate regula-
tory agencies.  The potential for the presence of perched groundwater zones beneath the preferred 
site will need to be addressed but any such zones are unlikely to be significantly impacted by the pro-
posed plant and are unlikely to represent a resource for it.  The potential for additional groundwater 
resources below the Snake River Plain aquifer has not been investigated for the purposes of this 
evaluation effort because of time constraints and limited available reference material. 

4.4.2 Evaluation of the Portsmouth Site 

The groundwater table depth and transmissive characteristics of the aquifers beneath the Portsmouth 
site are discussed in Section 3.19.  Based on this discussion, it is concluded that the depth to the 
groundwater table is shallow (between 10 and 50 ft below ground surface), and the hydraulic conduc-
tivity of the unconsolidated sediments (Gallia) aquifer is moderate (a mean of 1.2 x 10-3 cm/sec).  Well 
yields in this aquifer are on the order of 10 to 100 gpm. 

Groundwater quality at the Portsmouth site has been degraded in some areas by chemical contamina-
tion from previous site operations.  However, groundwater areas not subject to contamination are used 
locally for primarily domestic and agricultural purposes (Reference 3).  Laboratory analyses of ground-
water considered to be representative of the ambient quality of water contained in the unconsolidated 
sediments (Gallia aquifer) and the Berea sandstone exhibited total dissolved solids of less than 1000 
milligrams per liter, indicating that this water can be considered “fresh” and, therefore, acceptable for 
drinking and agricultural use. 
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Based on the issues associated with groundwater-related environmental effects, a ranking of 2 is as-
signed for all reactor types and the Bounding Plant.  This ranking reflects an average of the various 
components that comprise the ranking criterion.  The fresh-water nature of the aquifers and their use 
as a source of drinking and agricultural water supply in the area make them potentially susceptible to 
impacts generated by the proposed plant.  However, the location of the preferred plant site within the 
boundary of the Portsmouth site affords some degree of isolation from surrounding offsite groundwa-
ter users. 

Groundwater from the Scioto River glacial outwash aquifer, about 2.5 miles west of the site, may pro-
vide a source of water for the proposed plant.  This aquifer is one of the principal aquifers in Ohio and 
is directly connected to flow in the Scioto River (Reference 3).  However, the aquifer is a major source 
of water supply for individuals, towns, industries, and agriculture situated along the river.  Therefore, 
the impact of any withdrawal by the proposed plant on existing users and development plans would 
need to be adequately determined.  Additional investigation would need to be performed to determine 
the viability of this aquifer as a source of water for the proposed plant from both a productivity and 
regulatory standpoint.  The potential for additional groundwater resources in the deeper rock strata at 
the Portsmouth site has not been investigated for this evaluation effort because of time constraints 
and limited available reference material.  Reference 3 indicates that use of these deeper aquifers in 
the site area is limited and provides no discussion of them. 

4.4.3 Evaluation of the Savannah River Site 

The groundwater table depth and transmissive characteristics of the aquifers beneath the Savannah 
River site are discussed in Section 3.19.  Based on this discussion, it is concluded that the depth to 
the groundwater table is shallow to moderate (between 10 and 100 ft below ground surface), and the 
hydraulic conductivity of the uppermost aquifers (Aquifers 3 and 4) is moderate (an average of 3 x 10-2 
and 2.5 x 10-3 cm/sec, respectively).  Well yields in these two aquifers are on the order of 300 gpm or 
less. 

Groundwater quality in parts of Aquifers 3 and 4 near the preferred site has been significantly de-
graded due to the infiltration of radioactive and chemical contaminants from previous site operations 
(Reference 2).  Aquifer 1, on the other hand, has not been shown to be degraded by site operations.  
Groundwater beneath the preferred site is reportedly expected to be uncontaminated due to local flow 
patterns and the fact that the site has not been used previously for waste disposal.  Laboratory analy-
ses of groundwater samples from wells at the Savannah River site indicate that chloride concentra-
tions are within drinking water limits, suggesting that the water can be considered as “fresh” (total 
dissolved solids less than 1000 milligrams per liter) and suitable for drinking or irrigation purposes.  In 
fact, groundwater from Aquifers 3 and 4 is used for municipal, industrial, and agricultural purposes in 
the site area. 

Based on the issues associated with groundwater-related environmental effects, a ranking of 2 is as-
signed for all reactor types and the Bounding Plant.  This ranking reflects an average of the various 
components that comprise the ranking criterion.  The fresh-water nature of the aquifers and their use 
as a source of drinking and irrigation water supply in the area make them potentially susceptible to 
impacts generated by the proposed commercial nuclear power facility.  However, the location of the 
preferred site near the center of the Savannah River site will help to isolate it from offsite groundwater 
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users.  Environmental impacts from pumping or accidental releases of radionuclides into the ground-
water are expected to be minimal and maintained within the Savannah River site.  The potential for the 
presence of perched groundwater zones beneath the preferred site will need to be addressed but any 
impact on these zones by the proposed plant are unlikely to be of significance.   

4.4.4 References 

1. INEEL, Safety Analysis Report for TMI-2 ISFSI, October 2001. 

2. U.S. Department of Energy, Environmental and Other Evaluations of Alternatives for Siting, 
Construction, and Operating New Production Reactor Capacity, Office of New Production Reac-
tors, September 1992. 

3. Bechtel Jacobs Company, LLC, Safety Analysis Report for the Portsmouth Gaseous Diffusion 
Plant, Piketon, Ohio, Environmental Management & Enrichment Facilities Management and 
Integration Contract, August 1998. 

4.5 Surface Water  

The objective of this section is to evaluate the impacts of water withdrawal and discharge on the 
aquatic environment and water users near the INEEL, Portsmouth, and Savannah River sites. 

The construction, operation, and eventual decommissioning of new nuclear plants may have several 
impacts on adjacent water bodies.  The impact of water withdrawal includes changing the habitat envi-
ronment, entrapment, and possibly impingement of plankton, including eggs, larvae, and juvenile fish.  
Water consumption may affect existing and future users.  Effluent discharges from the plant may in-
fluence the fish passage zone, cold shock, and high temperature zone that can affect fish migration 
and spawning.  

4.5.1 Evaluation of the INEEL Site 

As discussed in Section 3.22, groundwater would be used for cooling purposes if the current water 
rights for INEEL can be permitted for the power generation.  Alternatively, air-cooled condensers may 
have to be used.  This, of course, would have an economic impact on the project due to the lower effi-
ciency of the system. 

The impact on surface water of using groundwater would be minimal.  It may reduce the recharge to 
downstream streams and rivers.  

Plant effluent would not be discharged into either surface or groundwater bodies.  It would be dis-
charged into an evaporation pond, which would be designed and lined in accordance with applicable 
regulations and standards. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant. 
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4.5.2 Evaluation of the Portsmouth Site 

Water withdrawal for full quantities of makeup from the Scioto River is not technically feasible due to 
the required large quantities of cooling water makeup as discussed in Section 3.22.  Surface water 
may be used as a backup in combination with well fields.  The water withdrawal should be limited to 
approximately 5 percent of the 7-day low flow.  The surface water intake design should incorporate 
measures to prevent fish entrapment and impingement.  

Discharge of the blowdown with makeup from the groundwater could have severe impacts on the river 
if wet cooling towers are used.  Discharge in the summer may create a large thermal plume.  In the 
winter, a thermal shock may be created. 

Unless a zero discharge plant or air-cooled condensers are used, the impact of plant effluent on the 
surface water could be high.  Therefore, a ranking of 3 is assigned for all reactor types and the Bound-
ing Plant. 

4.5.3 Evaluation of the Savannah River Site 

Construction and operation of new nuclear power plant facilities at SRS require considerations for 
sharing the water with other users and minimizing the impact of the plant discharge on the aquatic 
environment.  Water withdrawal for closed cooling and for consumptive use has insignificant impact on 
the water availability in the Savannah River as discussed in Section 3.22.  Discharge of cooling tower 
blowdown to control the chemistry may have a minor impact on the water quality in the river and may 
affect the aquatic habitat.  These adverse effects, if any, can be minimized by proper design of the 
outfall to meet applicable thermal and chemical discharge criteria.  The heated effluent from the cool-
ing towers in terms of temperature and total Btu/hr is significantly less than the once-through cooling 
used for SRS reactors. 

Discharge of the blowdown may be directly to the Savannah River or to Par Pond.  Returning the blow-
down to Par Pond requires a shorter pipeline than returning it to the Savannah River, but it has certain 
disadvantages.  First, the blowdown water may affect the water quality of the pond, which may affect 
its aquatic habitat.  Second, water quality monitoring at the dam for compliance with the NPDES per-
mit could be affected by other releases from the site.  Third, the dam condition requires a safety as-
sessment and possible upgrading, for long-term use.  For these reasons, returning the blowdown to 
the river may be the most viable approach.  Returning the blowdown to the Savannah River will require 
approximately 16 miles of pipeline, potentially with gravity flow. 

Therefore, it does not appear that the addition of new generation will have an adverse impact on the 
aquatic environment.  However, thermal plume and chemical plume numerical modeling would be re-
quired for the design and for the preparation of the NPDES permit. 

Based on available information, the addition of new nuclear power generation may have less impact 
on the aquatic environment than during the previous operation of the SRS reactors.  However, demon-
stration of compliance with applicable regulations, including thermal discharge criteria, would be re-
quired.  For these reasons, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  The 
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ultimate heat sink could consist of a closed cooling system such as a mechanical draft-cooling tower 
with enclosed water storage basin or a spray pond system, depending on space availability. 

4.5.4 References 

1. EG&G, NPR Turbine/Dry tower, Air cooled Condenser Conceptual Design Study, August 1990 

2. Environmental and Other Evaluation of Alternatives for Siting, Constructing, and Operating 
New Production Reactor Capacity, US DOE Volume –1, September 1992. 

3. USEC, Application for United States Nuclear Regulatory Commission Certification, Volume 1: 
Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, September 1995. 

4. SRS G-SAR –G-00001 Rev 4. 

5. Impingement and Entrainment of Fishes at the Savannah River Plant, An NPDES 316 b Dem-
onstration, Du Pont, DP-1494, February 1978. 

6. Effect of Geographical Location on Cooling Pond Requirements and Performance, US EPA, 
Project No. 1613 FDQ, March 1971. 

7. Site Selection for the Accelerator for Production of Tritium at the Savannah River Site, WSRC - 
TR –96-0279, Rev 1, October, 1996. 

4.6 Population 

This section determines the potential for manrem exposure due to the effluent releases, including 
gaseous pollutants and liquids, from the proposed new nuclear power plants. 

Most nuclear power plants are situated in rural and remote areas and their Low Population Zone dis-
tances generally range from 2 to 6 miles.  During nuclear power plant operation, there are radioactive 
materials as well as chemicals and air pollutants that are routinely or accidentally released to the envi-
ronment.  The various possible pathways for human exposure include direct radiation from radioactiv-
ity, immersion in airborne effluents, internal exposure from inhalation of airborne effluents, and inges-
tion pathways through release materials deposited on the ground surface, vegetation, and surface 
water. 

The criteria being evaluated are: 

n Proximity to existing nuclear power plant 

n Population (permanent and transient) distribution within 10 miles of the site 

n Locations of nearby animal, vegetable, or fruit farms  

n Sources of domestic water supplies and location of surface water bodies and groundwater 
sources 

n Location of effluent releases of the proposed plants 
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The most recent and readily available relevant licensing documents, topographic and transportation 
maps, and the U.S. Bureau of Census data were reviewed in conjunction with a site visit to examine 
the local environment, agricultural activities, and population distribution surrounding each of the se-
lected sites. 

4.6.1 Evaluation of the INEEL Site 

Eight reactors and an ISFSI are located in the same general area of the preferred site within the 890-
square-mile INEEL facility.  There is no permanent population within the site.  The preferred site is not 
within 2 miles of any commercial animal/vegetable farms or orchards.  Furthermore, it is also not 
within 5 miles of residences, schools, hospitals, correctional facilities, or publicly used facilities, nor 
within 10 miles of a city or town. 

The INEEL site is situated in a high desert area.  Groundwater is used exclusively at the INEEL facili-
ties.  It is currently anticipated that air-cooled condensers would be used for plant cooling.  There 
would be other effluent streams but these would be minor sources and would not be discharged such 
that they affect any nearby wetland or groundwater. 

There are scattered man-made “ponds," potential wetlands, and intermittent waters (Big Lost River) 
that occur near the onsite facilities and that are sources of water for the wildlife that inhabit the area.  
The Big Lost River enters the southwestern corner of the INEEL site, and flows north about 12.5 miles 
from the preferred site, but it has not held water since 1986.  However, these areas are mostly away 
from the preferred site and should not be affected by construction or operation.   

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
There are no significant direct or indirect inhalation and ingestion pathways for radiation exposure of 
humans.  

4.6.2 Evaluation of the Portsmouth Site 

Much of the Portsmouth site is covered by the structures comprising the enrichment plant.  Many of 
these structures are contaminated and the buildup area of the Portsmouth site has underground 
plumes of contamination or has contaminated soil or surface waters.  The preferred site is located in 
the northeast section of the Portsmouth site. 

Land within 5 miles of Portsmouth is used primarily for farms, forests, and urban or suburban resi-
dences.  About 25,430 acres of farmland, including cropland, wooded lot, and pasture, lie within 5 
miles of the site.  The cropland is found mostly on or adjacent to the Scioto River flood plain and is 
farmed extensively, particularly with grain crops.  The hillsides and terraces are used for cattle pasture.  
Both beef and dairy cattle are raised in the area.  A relatively small area of urban land, about 510 
acres, is also located in and around Piketon, approximately 3.5 miles north of the Portsmouth site. 

In addition to the residential population, there are institutional and transient populations in the area.  
Eight schools, daycare centers, and nursing homes are within 5 miles of the site.  The total employ-
ment on site was 2477 as of January 1995 and has been significantly reduced in the last several 
years. 
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The Scioto River Valley is 1 mile west of the site.  No known public or private water supply draws from 
the river. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant.  
There are significant possible inhalation and/or ingestion pathways for human radiation exposure 
through commercial animal and vegetable farms within 2 miles of the preferred site and public facili-
ties and residences within 5 miles of the site.  

4.6.3 Evaluation of the Savannah River Site 

Access to the Savannah River site is controlled.  With the exception of travelers on through highways, 
the only people on the limited-access SRS are members of the site workforce.  The current onsite 
workforce is approximately 13,000.  There are no permanent residents within the SRS. 

The preferred site is approximately 6 miles from the nearest SRS site boundary to the north.  There are 
no commercial (e.g., animal and vegetable farms) or public facilities (e.g., schools, hospitals, prisons, 
and recreational facilities) within the site.  However, there are numerous small towns and communities 
within 10 miles of the site. 

The two main bodies of water on site, Par Pond and L-Lake, are manmade and were created to provide 
cooling water as well as to receive heated cooling water from various reactors on site.  SRS is bounded 
on its southwest border by the Savannah River for about 35 river miles.  Five major SRS streams feed 
into the river. 

The Savannah River will be the receiving body of water for cooling tower blowdown that will be dis-
charged by pipeline from the new power plant.  A wastewater discharge permit will have to be ob-
tained.  The preferred site is about three miles from the nearest wetland, the Par Pond system.  It is 
expected that the cooling tower drift will be designed to have minimal impacts on this and other wet-
lands. 

Based on the evaluation above, a ranking of 3 is assigned for all reactor types and the Bounding Plant.  
There are significant possible pathways for radiation exposure of permanent and transient populations 
at or near the SRS during construction and operation of the new nuclear plant. 

4.6.4 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; an Combined License for 
Nuclear Power Plants 

3. 10 CFR Part 100, Reactor Site Criteria 

4. NRC Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, Revi-
sion 2, April 1998. 
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5. U.S. Department of Commerce, Bureau of the Census, 1990 Census of Population. 

6. USGS Maps for Idaho, Ohio, Georgia and South Carolina. 

7. Portsmouth Gaseous Diffusion Plant Site, Final Environmental Impact Statement, May 1977. 

8. Application for USNRC Certification, Portsmouth Gaseous Diffusion Plant Safety Analysis Re-
port, Rev. 57, April 2002. 

9. DOE/EA-1346, Environmental Assessment Reindustrialization Program at the Portsmouth 
Gaseous Diffusion Plant, 2002. 

10. U.S. DOE Portsmouth Annual Environmental Report for 2000, Piketon, Ohio, December 2001. 

11. Socioeconomic Characteristics of Selected Counties and Communities Adjacent to the Savan-
nah River Site, June 1997. 

12. DOE/EIS-0270D, Environmental Impact Statement, Accelerator Production of Tritium at the 
Savannah River Site, December 1977. 
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5. Sociological Criteria 

5.1 Land Use 

Land use plans, zoning regulations, and related regulatory requirements are the formal expression of 
recent stakeholder sentiment and represent the direction being actively pursued by officials of the 
jurisdiction.  The degree of compatibility with land use patterns is one indicator of how easily a new 
plant will be accepted into a community. 

5.1.1 Evaluation of the INEEL Site 

The evaluation of land use for the INEEL site was performed based on land-use planning information 
available from the Internet and from referenced documents provided by INEEL for this report.  The 
ranking of the INEEL site is based on the following observations. 

Existing and Planned Land Uses at INEEL 

Categories of land use at the INEEL site include facility operations, grazing, general open space, and 
infrastructure such as roads.  Facility operations include industrial and support operations associated 
with energy research and waste management activities.  Land is also used for recreation and envi-
ronmental research associated with the designation of the INEEL as a National Environmental Re-
search Park. 

Much of the INEEL site is open space that has not been designated for specific uses.  Some of this 
space serves as a buffer zone between INEEL facilities and other land uses.  About 2 percent, ap-
proximately 11,400 acres, of the total INEEL site area is used for facilities and operations.  Public ac-
cess to most facility areas is restricted.  Approximately 6 percent, about 34,000 acres, of the INEEL 
site is devoted to public roads and utility rights-of-way that cross the site.  Recreational uses include 
public tours of general facility areas and EBR-I, and controlled hunting that is generally restricted to 
half a mile within the INEEL boundary.  Between 300,000 and 350,000 acres are used for cattle and 
sheep grazing.  The U.S. Sheep Experiment Station uses a 900-acre portion of this land, located at the 
junction of Idaho State Highways 28 and 33, as a winter-feed lot for approximately 6,500 sheep.  Graz-
ing is not allowed within 2 miles of any nuclear facility, and, to avoid the possibility of milk contamina-
tion by long-lived radionuclides, dairy cattle are not permitted.  Rights-of-way and grazing permits are 
granted and administered by the U.S. Department of the Interior's Bureau of Land Management. 

Some additional land development is planned over the next 10 years.  During the next five years, 
INEEL plans to increase research and development for the nation's environmental, energy, security, 
and science needs while accelerating environmental cleanup. New facilities and new technologies are 
part of the plan.  In the next 10 years, INEEL expects to shift from primarily environmental cleanup to 
research and development.  By FY 2007, completion of a new Subsurface Geoscience Laboratory is 
planned.  INEEL expects to continue teaming with universities and other national laboratories to fur-
ther science and to share its technological findings with private industry to enhance U.S. economic 
competitiveness. 
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Existing and Planned Land Uses in the Surrounding Areas  

The federal government, the State of Idaho, and private parties own lands surrounding the INEEL site.  
Land uses on federally owned land consist of grazing, wildlife management, rangeland, mineral and 
energy production, and recreation.  State-owned lands are used for grazing, wildlife management, and 
recreation.  Privately owned lands are used primarily for grazing, crop production, and range land. 

Small communities and towns near the INEEL boundaries include Mud Lake to the east; Arco, Butte 
City, and Howe to the west; and Atomic City to the south.  The larger communities of Idaho 
Falls/Ammon, Rexburg, Blackfoot, and Pocatello/Chubbuck are situated to the east and southeast of 
the INEEL site.  The Fort Hall Indian Reservation is southeast of the INEEL site. 

Recreation and tourist attractions in the region surrounding the INEEL site include Craters of the Moon 
National Monument, Hell's Half Acre Wilderness Study Area, Black Canyon Wilderness Study Area, 
Camas National Wildlife Refuge, Market Lake State Wildlife Management Area, North Lake State Wild-
life Management Area, Yellowstone National Park, Targhee and Challis National Forests, Sawtooth Na-
tional Recreation Area, Sawtooth Wilderness Area, Sawtooth National Forest, Grand Teton National 
Park, Jackson Hole recreation complex, and the Snake River. 

All county plans and policies encourage development adjacent to previously developed areas to mini-
mize the need to extend infrastructure improvements and to avoid urban sprawl.  Because INEEL is 
remotely located from most developed areas, INEEL lands and adjacent areas are not likely to experi-
ence residential and commercial development, and no new development is planned near the INEEL 
site.  However, recreational and agricultural uses are expected to increase in the surrounding area in 
response to greater demand for recreational areas and the conversion of rangeland to cropland. 

Conclusions 

No current or future regulatory land-use restrictions were identified that are incompatible with locating 
nuclear power generation plants on the INEEL site.  During the late 1980s and early 1990s, INEEL was 
one of three DOE sites evaluated for site suitability of a new tritium production facility (the NPR).  The 
proposed location of new generation nuclear power plants is on the former NPR-designated site. 

There are no differences between reactor types for the INEEL site.  The existing land use plans for the 
INEEL site do not distinguish between types of nuclear plants.  Based on the above evaluations, a 
ranking of 5 is assigned for each reactor type and the bounding plant. 

5.1.2 Evaluation of the Portsmouth Site 

The evaluation of land use for the Portsmouth site was performed based on land-use planning infor-
mation available from referenced documents provided by Portsmouth for this report, the Internet, and 
from a site visit.  The ranking of the Portsmouth site is based on the following observations. 
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Existing and Planned Land Uses at Portsmouth 

Portsmouth is one of the only two federally owned, privately operated uranium enrichment facilities in 
the United States.  The uranium enrichment production and operations facilities at the site are owned 
by the DOE and leased to USEC.  The NRC regulates USEC’s operations.  USEC’s lease is active through 
July 1, 2004, although some facilities may be returned to DOE on an earlier date.  USEC’s enrichment 
operations ceased May 11, 2001; however, some support facilities are still in use by USEC, and DOE 
plans to maintain the enrichment cascade facilities in a cold standby condition for an indefinite period.  
Bechtel Jacobs Company, LLC, acts as a managing and integrating contractor for DOE and is responsi-
ble for environmental restoration, waste management, and operation of non-leased facilities (facilities 
not leased to USEC). 

The industrialized portion of the approximately 3700-acre plant site encompasses about 1000 acres.  
A perimeter road surrounds an approximate 1200-acre centrally developed area.  The uranium en-
richment production and operations facilities leased to USEC are situated on approximately 640 acres.  
In addition to the three main gaseous diffusion process buildings, support facilities include administra-
tion buildings, a steam plant, electrical switchyards, cooling towers, cleaning and decontamination 
facilities, water and wastewater treatment plants, fire and security headquarters, maintenance, ware-
house, and laboratory facilities.  

The area outside the perimeter road is used for a variety of purposes, including a water treatment 
plant, holding ponds, sanitary and inert landfill, and open and forested buffer zones.  This area in-
cludes the 340-acre parcel of land proposed for new generation nuclear power plants.  The parcel is in 
a mostly undisturbed part of the Portsmouth site.  Land used by security personnel for training and as 
a firing range is adjacent to the parcel boundary lines.  

Several ongoing, reindustrialization initiatives are underway at Portsmouth in coordination with SODI.  
SODI was established in August 1995 and was incorporated as a nonprofit organization in July 1997.  
The purpose of the organization is to create job opportunities within the four counties most affected by 
Portsmouth downsizing — Pike, Ross, Jackson, and Scioto.  SODI members represent business, indus-
try, education, economic development, government, the DOE, Bechtel-Jacobs LLC, and USEC.  SODI 
actively promotes the reuse of DOE property by private industry.  The first lease between DOE and 
SODI, signed in April 1998, was for 6 to 8 acres of land on the north side of the Portsmouth property.  
The tract was used as a right-of-way for a railroad spur to connect with the existing DOE north rail spur.  
A second lease between DOE and SODI, signed in October 2000, was for 12 acres of land adjacent to 
the area of the first lease.  This tract will be used for additional railroad spurs and use of existing rail 
facilities. 

Additional DOE real estate out grants that have occurred at Portsmouth include: 

n Right-of-way easement for a waterline and sewer line 
n License for nonfederal use of property for concurrent road usage 
n Recreational license to Scioto Township for development of a community park 
n Greenway licenses to Scioto Township and Seal Township  
n Lease/license (short-term) for use of parking lots by SODI 
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DOE evaluated the undeveloped 340-acre parcel technically for possible transfer to SODI for reindus-
trialization.  This transfer has not occurred. 

DOE recently completed an environmental assessment of a program to transfer real property (i.e., un-
derused, surplus, or excess Portsmouth land and facilities) by lease or disposal (e.g., sale, donation, 
transfer to another federal agency, or exchange) under the reindustrialization program.  The assessed 
land available for transfer occupies about 2200 acres of the site.  The assessment considered five 
land use categories, consisting of various combinations of industrial and commercial uses, depending 
on site location.  “Rail/Industrial” was the combination assessed in the part of the site that includes 
the proposed 340-acre parcel.  Using the program, DOE would transfer the real property to a commu-
nity reuse organization, to other federal agencies, or to other interested people and entities, should 
DOE determine them suitable.  One alternative specifically excluded from the assessment was transfer 
of land only from the undeveloped areas of Portsmouth with access to on site utilities. 

Existing and Planned Land Uses in the Surrounding Areas 

Land within 5 miles of Portsmouth is used primarily for farms, forests, and urban or suburban resi-
dences.  About 25,430 acres of farmland, including cropland, wooded lot, and pasture, lies within 5 
miles of Portsmouth.  The cropland is mostly found on or adjacent to the Scioto River flood plain and is 
farmed extensively, particularly with grain crops.  The hillsides and terraces are used for cattle pasture.  
Both beef and dairy cattle are raised in the Portsmouth area. 

There are no state or national parks, forests, conservation areas, wild and scenic rivers, or other areas 
of recreational, ecological, scenic, or aesthetic importance within the immediate vicinity of the Ports-
mouth site.  Approximately 24,400 acres of forest lie within 5 miles of Portsmouth.  This includes 
some commercial woodlands and a small portion of Brush Creek State Forest. 

A relatively small area of urban land, about 510 acres, is also within 5 miles of Portsmouth.  This land 
is situated primarily in and around Piketon, approximately 3.5 miles north of the center point of Ports-
mouth. 

All or part of 18 Ohio counties, 5 Kentucky counties, and 1 West Virginia county are within 50 miles of 
Portsmouth.  Almost 2.5 million acres of farmland are within that area.  This accounts for about 49 
percent of the area within this radius.  Approximately 65 percent of the farmland is cropland; the 
remaining farmland is woodland or range and pastures or is occupied by farm-related buildings. 

A notable portion of the land within 50 miles of Portsmouth is held in the public trust as forestland or 
for recreational use.  State parks of Ohio and Kentucky occupy more than 38,000 acres of land within 
50 miles of Portsmouth.  The Ohio Department of Natural Resources also manages approximately 
165,000 acres of land as state forests, natural preserves, and wildlife areas.  Wayne National Forest 
occupies approximately 120,000 acres of land within 50 miles 

Few urban areas are within 50 miles of Portsmouth.  The cities of Chillicothe, Ohio, and Portsmouth, 
Ohio lie approximately 25 miles away, and the metropolitan area comprising primarily Huntington, 
West Virginia, and Ashland, Kentucky, lies approximately 50 miles southeast of Portsmouth.  
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The region is chronically depressed economically, so significant development in the area surrounding 
Portsmouth is not expected.  There are a few residences adjacent to the Portsmouth site boundary. 

Conclusions 

During the May 5, 2002 site walkdown, Portsmouth site representatives described a probable nega-
tive reaction from one local community group, which has national ties, to an initiative that would locate 
nuclear power plants on Portsmouth property.  Based on experiences with other reindustrialization 
initiatives, the site representatives emphasized that this group was the only local group likely to be in 
opposition to land development, while the rest of the community would be supportive. 

No current or future regulatory land-use restrictions were identified which would be incompatible with 
locating nuclear power generation plants on the Portsmouth site.  Nuclear energy supplies about 11 
percent of the electricity generated in Ohio.  Ohio maintains a boiler inspector program for “nuclear 
boilers.”  Ohio participates with the NRC in a joint inspection and observation program at the Davis-
Besse and Perry nuclear power plants.  There are no nuclear power plants in the Portsmouth region; 
however, the Ohio State University in Columbus has a non-power reactor.  Davis-Besse and Perry have 
been in commercial operation status for many years.  Although the Portsmouth site, Davis-Besse, and 
Perry have had some newsworthy events, the Portsmouth site representatives indicated state political 
support for nuclear power remains either neutral or positive.  The representatives also mentioned that 
Portsmouth receives positive political support for potential site development plans. 

The existing land use plans for the Portsmouth site do not distinguish between types of nuclear plants.  
The reactor plants do vary in height as described in Section 5.5.  Based on the above evaluation and 
the differences in reactor/containment building heights, a ranking of 5 is assigned for the ABWR, GT-
MHR, IRIS, and PBMR reactors.  A ranking of 4 is assigned to the AP1000 reactor and the Bounding 
plant. 

5.1.3 Evaluation of the Savannah River Site 

The evaluation of land use for the Savannah River site was performed based on land-use planning 
information available from referenced documents provided by SRS for this report, the Internet, and 
from a site visit.  The ranking of the SRS is based on the following observations. 

Existing and Planned Land Uses at SRS 

The U.S. Government established the SRS in the 1950s for the production and processing of nuclear 
materials for national defense.  DOE manages the SRS as a controlled area with limited public access. 

The changing world caused a downsizing of the site’s original defense mission.  The current SRS mis-
sion is to fulfill its responsibilities safely and securely in the stewardship of the nation’s nuclear weap-
ons stockpile, nuclear materials, and the environment.  These stewardship areas reflect current and 
future missions to meet the needs of the enduring U.S. nuclear weapons stockpile; store, treat, and 
dispose of excess nuclear materials safely and securely; and treat and dispose of legacy wastes from 
the Cold War and clean up environmental contamination. 
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The SRS occupies approximately 310 square miles in a generally rural area in western South Carolina.  
Administrative, production, and support facilities are concentrated in six major production areas and 
occupy 5 percent (approximately 17,000 acres) of the total SRS area.  The remaining land, approxi-
mately 181,000 acres, is forestland and swamp managed by the U.S. Forest Service, under an inter-
agency agreement with the DOE.  Approximately 14,000 acres of SRS have been set aside exclusively 
for nondestructive environmental research in accordance with the designation of the SRS as a Na-
tional Environmental Research Park. 

There are several future uses of SRS land for new facilities in development: MOX Fuel Fabrication 
Facility, and a Pit Disassembly and Conversion Facility.  The MOX facility is a private initiative regulated 
by the NRC as lead agency.  Additional private initiatives are encouraged. 

Existing and Planned Land Uses in the Surrounding Areas 

The region of influence includes six counties in two states.  Most of the Savannah River site (61.3 per-
cent) is in Barnwell County.  Aiken and Allendale counties contain the remainder (36.6 percent and 2.1 
percent, respectively).  The region of influence also includes Bamberg County in South Carolina and 
Columbia and Richmond counties in Georgia. 

Forested land accounts for 43 percent of the total 3,090-square-mile region of influence.  Combined 
agricultural, grassland, pasture, barren land, disturbed land, and exposed earth categories cover 19 
percent of the region.  Wetlands, marsh, and saturated bottomlands occur in approximately 15 per-
cent of the region.  Open water accounts for 2 percent and cities another 5 percent.  The SRS occupies 
approximately 9.9 percent of the region of influence. 

Land-use characteristics in the 50-mile area around SRS are similar to those in the region of influence, 
dominated by forest (50.5 percent) and agricultural lands (40.7 percent), including grassland/pasture, 
cropland, and bare soil. The Savannah River site accounts for 4 percent of the 50-mile area.  Pine for-
ests are more prevalent in the northwest portion of the area, north of the fall line.  In addition, agricul-
ture and urban development are considerably less prevalent in this area.  Wetland forests occur in all 
major and minor drainage in the area.  Non-forested wetlands occur throughout the area in conjunc-
tion with surface water features and along stream valleys.  Several industrial businesses are within 5 
miles of the SRS site boundary, including the Vogtle nuclear plant.    

The land-use controls or planning tools most commonly used by local and county governments in 
Aiken, Barnwell, Columbia, and Richmond counties are zoning ordinances, subdivision regulations, 
building codes and permits, and the regulation of mobile homes and trailer park development.  Plan-
ning tools not widely used or absent from the study area are development standards, utility extensions 
or moratoriums, floodplain regulations and flood insurance, environmental regulations, and tax incen-
tives. 

As of 1997, Columbia and Richmond counties were the only counties in the region of influence that 
had zoning ordinances.  Such ordinances typically divide the jurisdiction into districts according to land 
use, such as residential, commercial, industrial, and agricultural.  
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Aiken, Columbia, and Richmond counties have subdivision regulations.  The application of these regu-
lations before the development of a community ensures that the new community design and construc-
tion is according to plan. 

All four counties near the Savannah River Site use county-enforced building codes or county-issued 
building permits.  Building codes ensure that new construction and existing structures meet minimum 
established standards (i.e., plumbing, mechanical, and electrical codes).  Aiken, Barnwell, Columbia, 
and Richmond counties issue building permits or enforce building codes through inspections.  Colum-
bia and Richmond counties have countywide mobile home or trailer park regulations. 

Conclusions 

No current or future regulatory land-use restrictions were identified that are incompatible with locating 
nuclear power generation plants on the SRS.  Previous and proposed nuclear-related missions have 
received positive local public and political support.  The Vogtle nuclear plant is nearby in the state of 
Georgia.  Vogtle has been in commercial operation status for many years.  Given the size of SRS, the 
possible locations of new nuclear power plants on the site, and the positive local public and political 
support for nuclear missions, no land-use issues are evident. 

There are no differences between reactor types for the SRS.  The existing land use plans for the SRS 
do not distinguish between types of nuclear plants.  Based on the above evaluations, a ranking of 5 is 
assigned for each reactor type and the Bounding Plant. 

5.1.4 References 

1. "U.S. Department of Energy's Environmental Report - Independent Spent Fuel Storage 
Installation (ISFSI) License for the Three Mile Island Unit Two (TMI-2) Fuel,” enclosed by 
Department of Energy, Idaho Operations Office, letter titled "License Application for the Idaho 
National Engineering Laboratory Three Mile Island Unit Two Independent Spent Fuel Storage 
Installation," Docket No. 72-20, Revision 0, October 1996 

2. “Environmental Assessment Reindustrialization Program at the Portsmouth Gaseous Diffusion 
Plant Piketon, Ohio,” DOE/EA-1346, February 2002 

3. “Evaluation of Site Conditions for 340 Acres of Department of Energy Land, Northeast Portion 
of the Portsmouth Gaseous Diffusion Plant Piketon, Ohio,” DOE/OR/11-3082&D3, Date 
Issued —January 2002 

4. “USEC Application for United States Nuclear Regulatory Commission Certification, Volume 1, 
Portsmouth Gaseous Diffusion Plant Safety Analysis Report,” Rev. 57, April 12, 2002  

5. “Socioeconomic Characteristics of Selected Counties and Communities Adjacent to the 
Savannah River Site,” June 1997 

6. “Environmental Impact Statement Accelerator Production of Tritium at the Savannah River 
Site,” DOE/EIS-0270D, Draft December 1997. 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
5. Sociological Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

137 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

5.2 Demography  

The capacity of communities to absorb an increase in population depends on the availability of suffi-
cient community resources, such as housing, schools, medical care facilities, local infrastructure, etc. 

Because the INEEL, Portsmouth, and Savannah River sites are located in rural areas with a few small 
towns or communities nearby, the required labor force during plant construction and operation will be 
difficult to secure from these nearby small towns and communities.  Furthermore, there will not be 
adequate community resources in these areas to meet the needs of influx project-related population.  
Therefore, the criteria being evaluated is the number of major towns or cities that are within a 2-hour 
commuting distance of the evaluated sites that could provide the appropriate labor force without relo-
cation. 

A review of the most recent and readily available relevant licensing documents, topographic and 
transportation maps, and the U.S. Bureau of Census data was conducted in conjunction with a site 
visit to examine the area transportation network and population distribution surrounding the selected 
sites. 

5.2.1 Evaluation of the INEEL Site 

Eastern Idaho has a moderate growing labor force.  INEEL is not near a large metropolitan area.  The 
region has approximately 150,000 people and growing at an above national average of 6.3 percent 
annually.  A direct labor force of approximately 62,000 resides within a 30-minute drive from Idaho 
Falls.  The four largest cities in Eastern Idaho are Idaho Falls, Pocatello, Blackfoot, and Rexburg. 

Based on the information presented above, a ranking of 4 is assigned for all reactor types and the 
Bounding Plant.  It is concluded that although the INEEL site is not near a large metropolitan area, a 
minimal influx of project-related population during plant construction and operation would be ex-
pected.  Nearby surrounding cities have adequate capacity to accommodate the expected increase in 
population.  

5.2.2 Evaluation of the Portsmouth Site 

The Portsmouth site is about 70 miles south of Columbus, Ohio, and 75 miles east of Cincinnati, Ohio, 
the two closest metropolitan areas.  Huntington, West Virginia, is approximately 87 miles away.  The 
cities of Portsmouth, Jackson, and Chillicothe, Ohio, are approximately 25 miles from the facility 
(south, east and north, respectively).  There are numerous small towns within 50 miles of Portsmouth.  
All these cities could supply an adequate appropriate labor force and are within a 2-hour commuting 
distance via local transportation routes.  The regional transportation network consists of two major 
highways: US Route 23 and SR 32 and numerous state routes: SR 52, SR 124, SR 139 and SR 35. 

In summary, a minimal influx of project-related population during new plant construction and plant 
operation would be expected.  Based on the above evaluation, a ranking of 5 is assigned for all reactor 
types and the Bounding Plant. 
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5.2.3 Evaluation of the Savannah River Site 

The labor force residing in the region of influence increased to 221,000 in 1995.  The rate of growth 
has been the largest in Columbia County.  In 1995, 70 percent of the total labor force in the region 
lived in Richmond and Aiken counties.  The regional labor force should increase to approximately 
232,000 workers by 2005. 

The SRS is approximately 25 miles southeast of Augusta, Georgia, and 19.5 miles south of Aiken, 
South Carolina.  In 1994, the population of the neighboring six-county region of influence was esti-
mated to be 457,824.  Augusta was the largest city with a population of 43,459.  There are numerous 
towns and cities within 50 miles of the site.  Roads and highways are the primary means of travel to 
SRS.  With the extensive local transportation network in the area, all these cities could supply an ade-
quate labor force and are well within a 2-hour commuting distance.  Therefore, a minimal influx of pro-
ject-related population during plant construction and operation can be expected. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.2.4 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; and Combined Licenses for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 

4. NRC Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, Revi-
sion 2, April 1998. 

5.3 Socioeconomic Benefits  

This section evaluates the potential socioeconomic benefits associated with the addition of new nu-
clear units at INEEL, Portsmouth, and Savannah River sites.  Positive impacts on surrounding commu-
nities from this capacity addition could include employment, increased tax revenue, improved commu-
nity facilities, support to local emergency planning efforts, etc.  Negative economic impacts would be 
present if the land could be used for other purposes such as agriculture.  Negative economic impacts 
could include a loss of income and jobs. 

5.3.1 Evaluation of the INEEL Site 

As one of the largest employers in the state, INEEL has demonstrated significant socioeconomic bene-
fits for the eastern Idaho community for more than 50 years.  As a leader in research and development 
in energy, environmental quality, national security, and science and technology, INEEL provides a 
highly educated, stable, productive and high-income work force to the Idaho economy.  The facility 
employs an average of more than 8,000 highly trained researchers, professionals, administrators, and 
support staff.  Half of INEEL employees have earned college degrees and 40 percent of the college 
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degrees are at the graduate level.  Wages, salaries, and benefits received by INEEL employees living in 
the state exceed half a billion dollars each year.  The combination of wages, salaries, benefits, and 
purchases injects more than $750 million directly into the Idaho economy each year.  The addition of 
commercial nuclear generation would be expected to add jobs of similar quality to the existing work 
force.  In excess of 800 people are usually employed at a two-unit commercial nuclear site.  Additional 
units would increase this total.  These jobs would provide economic benefits to the local communities 
for the life of the units, approximately 60 years. 

It is estimated that INEEL employees and retirees accounted for approximately $78 million in state 
and local taxes in 2001.  The federal government also contributed an additional $12 million in Impact 
Aid to local governments.  Adding commercial nuclear capacity to the INEEL site would be expected to 
increase the tax base for these localities for the life of the new units. 

INEEL is involved in a number of educational outreach efforts, providing training to mathematics and 
science teachers, making classroom presentations in many elementary schools, high schools, and 
colleges throughout the state, and investing funds and resources in schools at all levels.  INEEL also 
brings students and educators to the local community by hosting large educational events like Science 
Expo.  In addition, the research facilities at INEEL play host to students from universities in the region.  
Educational outreach programs provide students with first hand knowledge of careers in science, 
math, engineering, and technology.  These programs are vital to maintaining a well-educated and well-
trained workforce for the commercial nuclear power industry, and would be enhanced for commercial 
nuclear application.  

Because DOE already owns the INEEL site, there should be no preemptive land use issues.  Any com-
mercial nuclear capacity would be built on the existing site, so there would be no negative economic 
impacts to the local community with respect to alternative uses of the land.  However, there would be 
a significant short-term positive economic impact on the local community from the large construction 
force necessary to construct the units.  Depending on the number of units built, this benefit could be 
sustained for 8 to 10 years. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.3.2 Evaluation of the Portsmouth Site 

The Portsmouth site has demonstrated significant socioeconomic benefits for the surrounding com-
munities over the last five decades.  The facility has provided thousands of jobs with above average 
salaries, which has resulted in a dedicated workforce where two generations have been employed.   

DOE does not pay property taxes to the local communities around the Portsmouth site.  However, DOE 
has provided $12.9 million in grants to SODI.  USEC has collected sales taxes for the state of Ohio on 
uranium enrichment services.  Adding commercial nuclear capacity at the Portsmouth site would 
therefore be expected to increase the tax base for these localities for the life of the new units.  

The Portsmouth site currently provides employment for more than 1800 people.  The site employs a 
highly skilled workforce with decades of nuclear-related experience.  During the last several years, the 
Portsmouth site has undergone a major downsizing.  The addition of commercial nuclear generation 
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would be expected to add jobs of similar or higher quality to the existing work force, many of which 
could be filled by current or former Portsmouth site employees.  In fact, many former employees would 
like to continue working locally in the nuclear industry.  In excess of 800 people are usually employed 
at a two-unit commercial nuclear site.  These jobs would provide economic benefits to the local com-
munities for the life of the units, approximately 60 years.  These jobs would be particularly valuable to 
the Portsmouth site localities, since the unemployment rate is well above the Ohio average. 

Portsmouth site employees have demonstrated a strong commitment to local communities through 
charitable contributions and volunteer programs.  In 2001, Bechtel Jacobs employees made $24,500 
in contributions to the United Way and USEC employees donated $53,000.  Bechtel Jacobs provides 
approximately $80,000 per year to the local community, and USEC approximately $55,000 per year, 
through a corporate contribution program.  The Portsmouth site provides 2000 children with Christmas 
gifts each year through an ongoing employee program.  Commercial power companies have similar 
records of long-standing community involvement, so the additional employees necessary to operate 
commercial nuclear units at the Portsmouth site would be expected to continue and to enhance these 
commitments.   

The Portsmouth site actively supports educational programs in the local area.  Educational outreach 
programs are primarily focused on local vocational schools to provide skilled labor for the Portsmouth 
site.  These programs are vital to maintaining a well-educated and well-trained work force for the 
commercial nuclear power industry, and would be enhanced for commercial nuclear application.  

The Portsmouth site uses local companies for services where possible.  For example, printing work is 
contracted out locally, as is DOE vehicle maintenance.  Commercial nuclear capacity at the Ports-
mouth site could be expected to make use of some of these private companies for support services.  

Because DOE already owns the Portsmouth site, there should be no preemptive land use issues.  Any 
commercial nuclear capacity would be built on the existing site, so there would be no negative eco-
nomic impacts on the local community with respect to alternative uses of the land.  However, there 
would be a significant short-term positive economic impact on the local community from the large con-
struction force necessary to construct the units.  During the 1980s, approximately 5000 people were 
employed at the site while centrifuge construction was underway.  As a result, the region has a highly 
skilled craft labor force available for nuclear construction.  Depending on the number of units built, 
this benefit could be sustained for 8 to 10 years. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.3.3 Evaluation of the Savannah River Site 

The Savannah River site has demonstrated significant socioeconomic benefits for the surrounding 
communities over the last five decades.  The facility injects about $1.5 billion annually into the 
economies of the two states bordering the site, South Carolina and Georgia.  The facility provides 
thousands of jobs with above average salaries, conducts environmental and nuclear technology re-
search, and offers business development programs for local communities.   
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In lieu of property taxes, the SRS pays a fee to the localities bordering the site.  For 2002, Barnwell 
County will receive a fee of approximately $2 million, Aiken County approximately $800,000, and Al-
lendale County approximately $100,000.  Adding commercial nuclear capacity to the Savannah River 
Site would be expected to increase the fee base for these localities for the life of the new units. 

The SRS currently provides employment for more than 13,000 people.  The site employs a highly 
skilled work force, the majority of which is college educated.  This results in above average salaries for 
employees.  During the last decade, the SRS has undergone a major downsizing due to the end of the 
Cold War.  The addition of commercial nuclear generation would be expected to add jobs of similar 
quality to the existing work force, many of which could be filled by current or former SRS employees.  In 
excess of 800 people are usually employed at a two-unit commercial nuclear site.  Additional units 
would increase this total.  These jobs would provide economic benefits to the local communities for 
the life of the units, approximately 60 years.  

SRS employees have demonstrated a strong commitment to local communities through volunteer pro-
grams, charitable contributions, and active participation in local politics.  Many employees have held 
leadership positions in civic, cultural, youth, religious or political organizations, and some have even 
held elected offices in county and municipal governments.  In 1999, SRS employees made $2.14 mil-
lion in contributions to the United Way, donated more than 150,000 pounds of food and gave 4,000 
units of blood.  Commercial power companies have similar records of long-standing community in-
volvement, so the additional employees necessary to operate commercial nuclear units at SRS would 
be expected to continue and enhance these commitments.  

SRS has a long history of actively supporting educational and research programs in South Carolina and 
Georgia.  Research opportunities are made available to regional universities, as well as cooperative 
education and internship opportunities to students.  Educational outreach programs provide students 
with first hand knowledge of careers in science, math, engineering, and technology.  These programs 
are vital to maintaining a well-educated and well-trained work force for the commercial nuclear power 
industry, and would be enhanced for commercial nuclear application.  

Because of downsizing, SRS has contracted many nonclassified operations to private companies.  This 
program has created jobs in the local economy.  Commercial nuclear capacity at SRS could be ex-
pected to make use of some of these private companies for support services. 

Because DOE already owns the SRS, there should be no preemptive land use issues.  Any commercial 
nuclear capacity would be built on the existing site, so there would be no negative economic impacts 
on the local community with respect to alternative uses of the land.  However, there would be a signifi-
cant short-term positive economic impact on the local community from the large construction force 
necessary to construct the units.  Depending on the number of units built, this benefit could be sus-
tained for 8 to 10 years. 

Based on the above evaluation, a ranking of 5 is assigned for SRS for all reactor types and the Bound-
ing Plant. 
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5.3.4 References 

1. “Target Industry Analysis for the Southern Ohio Diversification Initiative,” RKG Associates, Inc., 
September 1999. 

2.  “Economic Impact of the Savannah River Site on South Carolina and Georgia,” H. S. Grewal 
and J. C. Noah, Second Edition, July 2001. 

3.  “Socioeconomic Characteristics of Selected Counties and Communities Adjacent to the Sa-
vannah River Site,” Halliburton NUS Corp., June 1997. 

5.4 Agricultural/Industrial 

Certain land uses are incompatible with the industrial development of nuclear power plants.  Construc-
tion of a nuclear power plant might create a stigma effect on the value of adjacent land uses based on 
perceived concepts.  Therefore, agricultural lands and commercial fisheries could become less valu-
able because of nuclear power plant operation.  This is a public concern related to siting.  On the other 
hand, industries that are power-consumptive tend to be near major, reliable power sources.  Therefore, 
the potential for induced growth might increase the local industrial productivity.  However, the induced 
growth could be limited by existing conditions in the area such as limited water resources or severe 
housing shortage. 

5.4.1 Evaluation of the INEEL Site 

The INEEL site is large and remote and is situated on an expanse of otherwise undeveloped, high-
desert terrain.  No displacement of prime agriculture lands is expected due to its remoteness and 
high-desert terrain.  No ordinary industrial facilities are near the INEEL site (Reference 1).  Sufficient 
public transportation routes and the controlled access roads to the INEEL site are available.  Because 
of the remoteness of the site, no significant industrial growth is expected due to the construction of 
the proposed power plant.  The site has no prime agriculture lands, no local commercial fisheries or 
coral reefs, and there are not a significant number of competitive water users. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.4.2 Evaluation of the Portsmouth Site 

Economic activities near the Portsmouth site consist primarily of farming, lumbering, and small busi-
nesses.  The only significant industry in the vicinity is an industrial park south of Waverly.  The indus-
tries include a cabinet manufacturer and an automotive parts manufacturer (Reference 2).  The site 
has no prime agriculture lands, no local commercial fisheries or coral reefs, and there are not a signifi-
cant number of competitive water users.  Sufficient public transportation routes and the controlled 
access roads to the Portsmouth site are available.  No significant industrial growth is expected due to 
the construction of the proposed power plant. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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5.4.3 Evaluation of the Savannah River Site 

The SRS is a large site covering 310 square miles.  Various industrial, manufacturing, medical, and 
farming operations are conducted near the site.  Major industrial and manufacturing facilities in the 
area include textile mills, polystyrene form and paper products plants, chemical-processing facilities, 
and the Vogtle nuclear plant (Reference 3).  The site has no prime agriculture lands, no local commer-
cial fisheries or coral reefs, and there are not a significant number of competitive water users.  Be-
cause the preferred location on the site is at least 6 miles from the closest SRS property boundary, the 
construction of the proposed nuclear power plant is not expected to have any significant impact on the 
operation of nearby industrial facilities. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.4.4 References 

1. INEEL, TMI-2 Safety Analysis Report, Rev. 2A, 2001. 

2. Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, 2002. 

3. WSRC-TR-2000-00328, Savannah River Site, Environmental Report for 2000. 

4. DOE/EIS-0270D, Accelerator Production of Tritium at the SRS, Draft EIS, 1997. 

5.5 Aesthetics 

Regulatory Guides 1.70 and 1.47 require an assessment of the visual impacts of the plant and trans-
mission line on nearby valued culture, scenic, historic, and recreation areas.  Residential properties 
could decline in value due to the view of the nuclear station and its transmission lines. 

The heights of the reactor/containment buildings for the different reactor types are discussed below. 

n ABWR 

The top of the ABWR containment building is approximately 165 feet above grade.  This building has a 
rectangular shape that does not identify it as a reactor from a distance.  There is some flexibility for 
the height of the building that must be above ground.  This building would have hoists for removal of 
equipment from the lower elevations, but the equipment hatch elevation could be designed to allow 
the building to be placed lower in the ground. 

n AP1000 

The AP1000 has a tall containment building, approximately 234 feet above grade.  The design of this 
building has a hatch that sets the height that must be above ground.  This building would be expensive 
to redesign to allow the building to be placed lower in the ground. 
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n GT-MHR 

The GT-MHR has a relatively small containment building.  The design of this building is a rectangular 
shape that does not identify the building as a reactor from a distance.  In addition, most of the building 
is designed to be below grade elevation in a silo.  This design still results in a building with a height of 
about 100 feet above grade. 

n IRIS 

The auxiliary building for the IRIS plant covers the containment building and is approximately 105 feet 
above grade.  The design of the auxiliary building is a rectangular shape that does not identify the 
building as a reactor from a distance.  There may be some flexibility for reducing the height of the 
building that must be aboveground. 

n PBMR 

The PBMR has a relatively small reactor/containment building.  The standard design of this building is 
a rectangular shape that does not identify the building as a reactor from a distance.  While the height 
is not yet known, there may be some flexibility for minimizing the height of the building that must be 
aboveground. 

5.5.1 Evaluation of the INEEL Site 

INEEL is about 100 miles from Grand Teton and Yellowstone National Parks.  A Class I area—Craters of 
the Moon National Monument—is about 30 miles west-southwest of the preferred site (Reference 3).  
No public amenity areas are within 2 miles of the preferred site.  The preferred site is situated in an 
open terrain area, and no residential area is within 2 miles of the site. 

If necessary, drift eliminators could be installed on the proposed mechanical cooling towers to reduce 
long visible plumes.  Air-cooled condensers would be an alternative method for plant cooling. 

The site is remote; therefore, offsite observers would not have a distinguishable view of associated 
transmission facilities.  In addition, because of the long distance from the preferred site to the site 
boundary, offsite observers would not have an obvious identifiable view of a new nuclear power gener-
ating facility. 

Based on the above evaluation and the heights of the reactor/containment buildings, a ranking of 5 is 
assigned for the ABWR, GT-MHR, IRIS, and PBMR reactors.  Because of the height of the AP1000 con-
tainment building, a ranking of 4 is assigned to the AP1000 and the Bounding Plant. 

5.5.2 Evaluation of the Portsmouth Site 

Offsite recreational areas include the Brush Creek State Forest, approximately 5 miles south-
southwest, and Lake White State Park, about 5 miles north (Reference 4).  There are no significant 
recreational areas within 2 miles.  The preferred site is situated in an open terrain site. 
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Within 2 miles of the preferred site, there are no major residential areas.  If necessary, drift eliminators 
could be installed on the proposed mechanical cooling towers to reduce long visible plumes.  Air-
cooled condensers would be an alternative method for plant cooling.  Nearby trees would serve as a 
visual buffer for the transmission facilities.  Because the preferred site is close to the northeast corner 
of the existing site boundary, it is possible that the proposed reactor would have an identifiable nu-
clear power plant view offsite. 

Based on the above evaluation and the heights of the reactor/containment buildings, a ranking of 4 is 
assigned for the ABWR, GT-MHR, IRIS, and PBMR reactors.  Because of the height of the AP1000 con-
tainment building, a ranking of 3 is assigned to the AP1000 and the Bounding Plant. 

5.5.3 Evaluation of the Savannah River Site 

The preferred site is more than 6 miles from the closest site boundary.  Therefore, no public amenity 
areas are within 2 miles of the preferred site.  If necessary, drift eliminators could be installed on the 
proposed mechanical cooling towers to reduce long visible plumes.  Air-cooled condensers would be 
an alternative method for plant cooling.  The majority of the site is dense forest; therefore, nearby 
trees would provide a visual buffer for the proposed facilities to the public.  Since the preferred site is 
at least 6 miles away from the existing site boundary, offsite observers would not have an identifiable 
nuclear power plant view. 

Based on the above evaluation and the heights of the reactor/containment buildings, a ranking of 5 is 
assigned for the ABWR, GT-MHR, IRIS, and PBMR reactors.  Because of the height of the AP1000 con-
tainment building, a ranking of 4 is assigned to the AP1000 and the Bounding Plant. 

5.5.4 References 

1. Regulatory Guide 1.70, Standard Format and Content of Safety Analysis Reports for Nuclear 
Power Plants, LWR Edition, Rev. 3, U.S. NRC, November 1978. 

2. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Plants, Rev. 2, U.S. 
NRC, 1998.  

3.  INEEL, TMI-2 Safety Analysis Report 2001. 

4. Portsmouth Gaseous Diffusion Plant, Safety Analysis Report, 2001. 

5. DOE/EIS-0270D, Accelerator Production of Tritium at the Savannah River Site, Draft, 1997. 

5.6 Historic and Archaeological Sites 

Construction, operation, or eventual decommissioning of the plant may affect properties included in 
the National Register of Historic Places.  Transmission lines and corridor right-of-ways also should be 
identified to determine their potential impacts on the historic sites or facilities. 
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Paleontological resources must be given consideration under the National Environmental Policy Act, 
the Federal Land Policy and Management Act, and under some state culture resources regulations. 

5.6.1 Evaluation of the INEEL Site 

The preferred site has been subject to multiple archaeological field investigations, beginning with a 
survey in 1983-1984.  In 1989, six randomly selected 16-ha sample units within the NPR site were 
intensively surveyed to evaluate the results of the earlier survey.  During 1990-1991, an intensive sur-
vey was completed for the preferred site; 10 more sites were tested.  153 archaeological localities 
(prehistoric and historic) have been recorded within the preferred site.  Of the total, 106 localities con-
sist of isolated surface founds or surface artifact scatters; these sites either have been or are likely to 
be determined ineligible for the NRHP.  During archaeological surveys at the NPR site, no tubes, caves, 
or rocks shelters were visible on the surface.  However, no historic structures are present, and no pa-
leontological localities have been identified (Reference 1).  The closest national park is the Craters of 
the Moon National Monument located approximately 30 miles west-southwest.  Thus, because of its 
remoteness, the preferred site is not adjacent to any landmark or monument. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.6.2 Evaluation of the Portsmouth Site 

Archaeological resources were identified in site Quadrants I, II, and IV.  No archaeological resources 
have been identified in Quadrant III (Reference 2).  Three archeological sites were found near the pre-
ferred site; however, they are situated to the northeast edge of the site.  The closest site is Holt Ceme-
tery, which is 600 feet away from the eastern boundary of the preferred site. 

No national landmarks are reported near the site.  No NRHPs are presently within the reservation.  The 
nearest are Buzzardroost Rock and Lynx Prairie in Adams County, about 30 miles southeast of the site 
(Reference 3). 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.6.3 Evaluation of the Savannah River Site 

Sixteen archaeological sites, ranging in age from the idle Archaic period to the 20th century, are situ-
ated within the site (Reference 4).  During the May 2002 walkdown, the SRS staff stated that no ar-
chaeological resources were found within the preferred site.  In 1966, the NRHP listed 101 properties 
in the region of influence for the SRS (Reference 5).  However, the SRS staff stated that no historic 
properties exist within the preferred site.  The preferred site is more than 278 feet above MSL, well 
above any recorded exposures of paleontological materials at SRS (Reference 4). 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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5.6.4 References 

1. Environmental and Other Evaluations or Alternatives for Siting, Constructing, and Operating 
NPR Capacity, DOE/NP-0014, 1992. 

2. DOE/EA-1346, Environmental Assessment, Reindustrialization Program at the Portsmouth 
Gaseous Diffusion Plant, Piketon, Ohio, 2002. 

3. ERDA-1549, Portsmouth Gaseous Diffusion Plant Expansion, Final Environmental Statement, 
1977. 

4. DOE/NP-0014, Environmental and Other Evaluations of Alternatives for Siting, Constructing, 
and Operating new Production Reactor Capacity, 1992. 

5. Socioeconomic Characteristics of Selected Counties and Communities Adjacent to the SRS, 
1997. 

5.7 Transportation Network 

This section evaluates the impacts on existing transportation networks of providing and maintaining 
adequate access to the sites during construction and operation of the proposed new generation 
plants. 

Depending on the particular situation, there may be adverse public reaction to alterations of the exist-
ing vehicular traffic network, especially during construction of the new generation plants.  

The criteria being evaluated are:  

n Existing traffic patterns and network capacity 

n Daily workforce commuter traffic 

n Water, rail, or truck delivery of materials 

n Time delays and congestion 

The construction of new power plants would require additions to the workforce.  In addition, construc-
tion materials, wastes, and excavated materials would be transported both on- and offsite.  These ac-
tivities would result in increases in operation of personal-use vehicles by commuting construction 
workers, in commercial truck traffic, and in traffic associated with daily operations; however, the five 
reactor types under consideration for this project are generally smaller and modular in nature.  Conse-
quently, transportation of plant equipment will be less challenging and workforce requirements are 
expected to be less than those for the conventional nuclear plants. 
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5.7.1 Evaluation of the INEEL Site 

Roads and railway are both available at the INEEL site.  Roads are the primary mode of transportation 
to and from the site.  Approximately 14 miles of railway cross the southern portion of the site and con-
nect with a DOE-owned spur line on site.  Some bulk materials are shipped by rail.  Barge transporta-
tion is not possible, since no navigable waterways exist on or adjacent to the INEEL site. 

Two interstate highways serve INEEL.  I-15, a north-south route, connects several cities along the 
Snake River and is approximately 15 miles east of the site.  Approximately 35 miles south of INEEL, 
I-15 intersects I-86 providing a primary linkage from I-15 to points west.  Highways US 20 and US 26 
connect INEEL with I-15. 

The INEEL site is served by more than 230 miles of roadways consisting of principal arterial and major 
collector routes.  There are 139 miles of DOE-owned and DOE–controlled paved roads on site.  Ninety 
miles of paved federal and state highways that are open for public use pass through the site.  U.S. 20 
and U.S. 26 cross the southern portion of the site, while Idaho State Route (SR) 22, SR 28, and SR 33 
cross the northeastern part. 

General weight, width, and speed limits have been established for highways in the INEEL vicinity.  
However, no usual laws or restrictions that have been identified would significantly influence general 
regional transportation. 

The general transportation network in the INEEL vicinity serves six Idaho counties (Bannock, Bingham, 
Bonneville, Butte, Jefferson, and Madison), from which 99 percent of INEEL commuter traffic is gener-
ated. 

The nearby towns are Idaho Falls (42 miles southeast in Bonneville County) and Blackfoot (36 miles 
south-southeast in Bingham County).  In 1988, 70 percent of the workforce associated with INEEL 
worked at the site, with the remainder at Idaho Falls.  Approximately 81 percent of the workforce re-
sided in Bingham and Bonneville counties.  Approximately 4,000 of the employees on site used bus 
transportation. 

Level of Service (LOS) on the regional transportation network is good except traffic congestion on 
roadways connected to the INEEL site occurs during peak traffic periods.  The implementation of stag-
gered work hours and reduced workdays has already mitigated some of the congestion along US 20 
and US 26, particularly at access points to the INEEL facilities. 

INEEL has experienced a steady decline in employment in the recent years.  The current workforce is 
approximately 9000.  During peak new plant construction, up to 3000 to 3500 craft and an additional 
800 to 1000 nonmanual personnel could be required.  Although this is a significant increase in the 
number of people accessing the site, impacts resulting from this additional workforce commuting to 
and from the site are expected not to be significant because of the extensive existing roadway system 
in the vicinity and within the site and the great physical separation between the INEEL facilities. 

Based on the information discussed above and the implementation of a well-planned traffic mitigation 
program to mitigate any impacts at the critical access points, it is concluded that the construction and 
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operation of new nuclear power facilities at the preferred site would result in acceptable impacts on 
existing traffic pattern, work force commute traffic, and rail/truck delivery of materials.  

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.7.2 Evaluation of the Portsmouth Site 

The primary roadways near the Portsmouth site are US 23 and SR 35, which traverse a roughly north-
south course, and SR 32, which traverses an east-west course just north of the Portsmouth site. 

The Portsmouth site is in a rural, low-population area.  The regional transportation network is adequate 
for commuter and transient traffic in the area. 

Rail transportation in the area is provided by the N&S Railway, which runs north south and passes 
west of the site boundary, and the CSX Railway, running north south and passing 4 miles north of the 
site. 

The total workforce at the Portsmouth site was about 3000 in 1995.  The Portsmouth site has experi-
enced a 25 percent reduction in workforce in recent years.  The current plant employment level is 
about 1800.  All workers reside in nearby towns.  

During peak new plant construction, up to 3000 to 3500 craft and an additional 800 to 1000 non-
manual personnel could be required.  However, the total workforce was about 5,000 during the peak 
Portsmouth site operational period between the 1970s and 1985.  Based on this previous peak, 
nearby access roads should be capable of supporting commuter traffic of this level with some roadway 
upgrades and traffic signal improvements.  In addition, there are adequate transportation routes in the 
area to handle transportation of bulk materials to and from the site.  

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant. 

5.7.3 Evaluation of the Savannah River Site 

Personnel and most materials are transported at and around the Savannah River site by road.  Rail 
transportation is used to move irradiated fuel and certain high-level radioactive wastes and to trans-
port coal for steam plants.  Barge transport of heavy equipment requiring a draft of less than 5 feet on 
the Savannah River is possible; however, because of continued low river water levels neither SRS nor 
commercial shippers are using this stretch of the river for material transport. 

Two interstate highways serve the SRS area.  I-20 provides a primary east-west corridor in the region, 
and I-520 links I-20 with Augusta.  US 1 and US 25/SR 121 are principal north-south routes in the 
region, and US 78 provides east-west connections. Several other highways (US 221, US 301, US 321, 
and US 601) provide additional transport routes for the area. 

The regional transportation networks in the SRS vicinity serve four South Carolina counties (Aiken, Al-
lendale, Bamberg, and Barnwell) and two Georgia counties (Columbia and Richmond), from which 88 
percent of SRS commuter traffic is generated.  
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General weight, width, and speed limits have been established for highways in the SRS vicinity.  How-
ever, no unusual laws or restrictions that have been identified would significantly influence general 
regional transportation. 

The SRS is served by more than 200 miles of primary roads and more than 1000 miles of unpaved 
secondary roads: however, access to SRS is controlled. Approximately 13,000 people work on the SRS 
and 84 percent of the SRS workforce resides in Aiken and Barnwell counties in South Carolina and 
Columbia and Richmond counties in Georgia. 

For the roads in the general region, the worse case LOS is associated with routes near the Savannah 
River bridges, including I-20 and US 1 and urban routes in North Augusta and Aiken, including SC 230, 
SC 25, SC 19, and SC 118.  Significant congestion occurs during peak traffic period on site on road 1-
A and on SR 19, SR 125, and US 278 at SRS access points.  Long delays are also experienced offsite 
along routes I-20, US-25, and US 1 where they cross the Savannah River.  The SRS has implemented 
changes to remedy the congestion at some access points. 

During peak new plant construction, up to 3000 to 3500 craft and an additional 800 to 1000 non-
manual personnel could be required.  This increase is less than 30 percent of the existing site work-
force.  The extensive existing roadway network in the area and the sufficient rail lines near the pre-
ferred site are expected to be capable of handling the additional 30 percent workforce commuting and 
transportation of bulk materials to and from the site. 

With implementation of traffic mitigation measures, the construction and operation of new nuclear 
power facilities at the preferred site will result in minimal impacts on existing traffic patterns, work 
force commute traffic, and rail/truck delivery of materials.  

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.7.4 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; and Combined Licenses for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 

4. NRC Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, Revi-
sion 2, April 1998. 

5. U.S. Department of Commerce, Bureau of the Census, 1990 Census of Population. 

6. USGS Maps for Idaho, Ohio, Georgia, and South Carolina. 

7. U.S. DOE Solicitation DE-PS07-011D14135 – Study of Potential Sites for the Deployment of 
New Nuclear Power Plants in the United States. 
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8. Portsmouth Gaseous Diffusion Plant Site, Final Environmental Impact Statement, May 1977. 

9. Application for USNRC Certification, Portsmouth Gaseous Diffusion Plant Safety Analysis Re-
port, Rev. 57, April 2002. 

10. DOE/EA-1346, Environmental Assessment Reindustrialization Program at the Portsmouth 
Gaseous Diffusion Plant, 2002. 

11. U.S. DOE Portsmouth Annual Environmental Report for 2000, Piketon, Ohio, December 2001. 

12. Socioeconomic Characteristics of Selected Counties and Communities Adjacent to the Savan-
nah River Site, June 1997. 

13. DOE/EIS-0270D, Environmental Impact Statement, Accelerator Production of Tritium at the 
Savannah River Site, December 1977. 

5.8 Environmental Justice 

Environmental justice refers to a federal policy intended to ensure that federal actions not result in 
disproportionately high and adverse environmental impacts on low-income or minority populations.  
President Clinton issued Executive Order 12898 in 1994 focusing federal agency attention on the is-
sue. 

Environmental justice is the fair treatment and meaningful involvement of all people regardless of 
race, color, national origin, or income with respect to the development, implementation, and enforce-
ment of environmental laws, regulations, and policies.  Fair treatment means that no group of people, 
including a racial, ethnic, or socioeconomic group should bear a disproportionate share of the negative 
environmental consequences resulting from industrial, municipal, and commercial operations or the 
execution of federal, state, local, and tribal programs and policies. 

5.8.1 Evaluation of the INEEL Site 

Environmental justice is assigned a ranking of 5 for all reactor types and the Bounding Plant. 

The Region of Influence for INEEL consists of six counties (Bonneville, Bingham, Bannock, Jefferson, 
Butte, and Madison) and seven cities (Idaho Falls, Blackfoot, Pocatello, Ammon, and Rigby).  In gen-
eral, the region of interest is sparsely populated and homogeneous.  There appears to be no basis to 
consider that a disproportionate impact on any low-income or minority population would occur be-
cause of the proposed siting activity. 

5.8.2 Evaluation of the Portsmouth Site 

Environmental justice is assigned a ranking of 5 for all reactor types and the Bounding Plant. 
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The environmental justice evaluation is performed by the appropriate federal agency.  DOE recently 
performed an environmental assessment (Reference 1) for the Portsmouth site as part of its winteriza-
tion activities for placing the facility in cold standby.  As part of that assessment, an evaluation of po-
tential environmental justice impacts was conducted. 

The distribution of minority and economically disadvantaged populations in the Portsmouth area was 
studied to address environmental justice concerns.  A four-county region of interest was identified.  A 
minority population was defined as any area in which minority representation was greater than the 
national average of 24.2 percent.  In all four counties, minority populations are smaller than the na-
tional average, ranging from a high of 8.9 percent to a low of 1.2 percent. 

Since any adverse health or environmental impacts were postulated to fall most heavily on the indi-
viduals nearest the Portsmouth facility, it was deemed appropriate to examine the populations in the 
closest census tracts.  The minority populations in the census tracts immediately surrounding the facil-
ity were examined.  None of the tracts closest to the site had minority representation greater than the 
national average of 24.2 percent. 

Individuals with income below the poverty level were identified in the four-county region of interest.  
For the study, a low-income population included any census tract (1990 data) in which the percentage 
of people with income below the poverty level was greater than the national average of 13.1 percent.  
The Ohio average in 1990 was 12.5 percent.  Nearly all (41 of 48) of the census tracts in the four-
county area qualified as low-income populations.  The study concluded that no environmental justice 
impacts were expected because of the proposed action. 

5.8.3 Evaluation of the Savannah River Site 

Environmental justice is assigned a ranking of 5 for all reactor types and the Bounding Plant. 

The environmental justice evaluation is performed by the appropriate federal agency.  DOE has per-
formed a number of environmental justice evaluations for the Savannah River Site.  DOE prepared an 
environmental impact statement for the APT site, the primary focus of this assessment, which included 
an environmental justice evaluation. 

The action proposed in the APT EIS (Reference 2) was the construction and operation of a linear accel-
erator that would produce tritium, a gaseous radioactive isotope of hydrogen essential to the operation 
of the weapons in the nation’s nuclear arsenal.  DOE’s environmental justice evaluation examined 
whether minorities or low-income communities could receive disproportionately high and adverse hu-
man health and environmental impacts.  Minority and low-income populations were identified by cen-
sus tract.  The DOE evaluated predicted average radiation doses received by minority and low-income 
individuals in those communities and compared them to the predicted per capita doses that other 
communities in a 50-mile region could receive.  DOE also evaluated impacts of doses that downstream 
communities could receive from liquid effluents from all alternatives and potential impacts from non-
radiological problems. 

DOE’s analysis concluded that releases would not disproportionably affect minority communities 
(population equal to or greater than 35 percent of the total population) or low-income (equal to or 
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greater than 25 percent of the total population) in the 50-mile region because the compared per cap-
ita doses did not vary significantly.  In addition, regarding downstream communities, DOE evaluated 
doses to people using the Savannah River for drinking water, sports, and food.  Because the identified 
communities in the areas downstream from the SRS are well distributed, there were no disproportion-
ate impacts among minority and low-income communities. 

5.8.4 References 

1. DOE/EA-1392, June 2001. 

2. DOE/EIS-0270, March 1999. 
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6. Ranking and Selection of Preferred DOE Site 

Site merit scores for the INEEL, Portsmouth, and Savannah River sites are listed in Table 6-1. These 
scores are based on the detailed spreadsheets presented in Tables 6-3 through 6-5.  Table 6-2 identi-
fies the order of site ranking for each criterion. 
 

Table 6-1.  Site Merit Scores1 

Score ABWR AP1000 GT-MHR IRIS PBMR 
Bounding 

Plant 

INEEL Site 

Economic 198 198 188 198 198 188 

Engineering 359 362 353 359 353 350 

Environmental 419 419 419 419 419 419 

Sociological 488 477 488 488 488 477 

TOTAL SCORE 332 331 327 332 331 324 

Portsmouth Site 

Economic 331 331 321 331 331 321 

Engineering 360 371 351 368 365 348 

Environmental 345 345 345 345 345 345 

Sociological 477 453 477 477 477 453 

TOTAL SCORE 369 366 363 370 370 358 

Savannah River Site 

Economic 333 333 323 333 333 323 

Engineering 389 394 385 391 388 382 

Environmental 344 344 344 344 344 344 

Sociological 500 489 500 500 500 489 

TOTAL SCORE 380 379 375 380 380 372 

1 500 is the maximum Site Merit score that can be achieved for the Total Site Merit or any criteria subgroup. 
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Table 6-2.  Order of Site Ranking by Criterion 

Criterion Order of Site Ranking 

Economic Criteria 

1.   Electricity Projections (1) Savannah River, (2) Portsmouth, (3) INEEL 

2.   Transmission System (1) Portsmouth, (2) Savannah River, (3) INEEL 

3.   Stakeholder Support (1) Savannah River, (2) Portsmouth, (3) INEEL 

4.   Site Development Costs (1) Portsmouth and Savannah River, (2) INEEL 

Engineering Criteria 

1.   Site Size (1) Savannah River and INEEL, (2) Portsmouth 

2.   Site Topography (1) INEEL and Savannah River, (2) Portsmouth 

3.   Environmentally Sensitive Areas All 3 sites ranked the same. 

4.   Emergency Planning (1) INEEL, (2) Portsmouth and Savannah River 

5.   Labor Supply (1) Savannah River, (2) Portsmouth, (3) INEEL 

6.   Transportation Access (1) Portsmouth, (2) Savannah River, (3) INEEL 

7.   Security (1) INEEL, (2) Portsmouth and Savannah River 

8.   Hazardous Land Uses All 3 sites ranked the same. 

9.   Ease of Decommissioning (1) Portsmouth and Savannah River, (2) INEEL 

10.  Water Rights and Air Permits (1) Savannah River, (2) INEEL and Portsmouth 

11.  Regulatory (1) Savannah River, (2) INEEL, (3) Portsmouth 

12.  Schedule All 3 sites ranked the same. 

13.  Geologic Hazards Exclusionary only; no rankings assigned. 

14.  Site-Specific SSE (1) Portsmouth, (2) Savannah River, (3) INEEL 

15.  Capable Faults (1) Savannah River, (2) Portsmouth, (3) INEEL 

16.  Liquefaction Potential (1) INEEL and Portsmouth, (2) Savannah River 

17.  Bearing Material (1) Portsmouth, (2) INEEL and Savannah River 

18.  Near Surface Material (1) INEEL, (2) Portsmouth, (3) Savannah River 

19.  Groundwater (1) INEEL, (2) Portsmouth, (3) Savannah River 

20.  Flooding Potential (1) Portsmouth and Savannah River, (2) INEEL 

21.  Ice Formation (1) Savannah River, (2) INEEL, (3) Portsmouth 

22.  Cooling Water Source (1) Savannah River, (2) INEEL, (3) Portsmouth 

23.  Temperature & Moisture (1) Portsmouth and Savannah River, (2) INEEL 

24.  Winds (1) INEEL, (2) Portsmouth, (3) Savannah River 

25.  Rainfall (1) INEEL and Portsmouth, (2) Savannah River 

26.  Snow (1) Savannah River, (2) Portsmouth, (3) INEEL 

27.  Atmospheric Dispersion All 3 sites ranked the same. 
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Table 6-2.  Order of Site Ranking by Criterion 

Criterion Order of Site Ranking 

Environmental Criteria 

1.   Terrestrial Habitat (1) INEEL and Savannah River, (2) Portsmouth 

2.   Terrestrial Vegetation (1) INEEL and Portsmouth, (3) Savannah River 

3.   Aquatic Habitat/Organisms (1) Portsmouth, (2) INEEL and Savannah River 

4.   Groundwater (1) INEEL, (2) Portsmouth and Savannah River 

5.   Surface Water (1) INEEL and Savannah River, (2) Portsmouth 

6.   Population (1) INEEL, (2) Portsmouth and Savannah River 

Sociological Criteria 

1.   Present/Planned Land Use All 3 sites ranked the same. 

2.   Demography (1) Portsmouth and Savannah River, (2) INEEL 

3.   Socioeconomic Benefits All 3 sites ranked the same. 

4.   Agricultural/Industrial All 3 sites ranked the same. 

5.   Aesthetics (1) INEEL and Savannah River, (2) Portsmouth 

6.   Historic/Archaeological All 3 sites ranked the same. 

7.   Transportation Network (1) Savannah River, (2) INEEL and Portsmouth 

8.   Environmental Justice All 3 sites ranked the same. 

 

The results of the ranking indicate that: 

n The Savannah River and Portsmouth sites have the highest weighted scores for Economic criteria, 
followed by INEEL. 

n The Savannah River site has the highest weighted score for Engineering criteria, followed by INEEL 
and Portsmouth. 

n The INEEL site has the highest weighted score for Environmental criteria, followed by almost iden-
tical scores for Portsmouth and Savannah River. 

n The Savannah River site has the highest weighted score for Sociological criteria, followed by INEEL 
and Portsmouth. 

n The Savannah River site has the highest overall Site Merit score, followed by Portsmouth and 
INEEL. 

Based on the results of the Part 2 evaluations, the Savannah River site ranks higher than INEEL and 
Portsmouth and, thus, is the preferred DOE site selected to prepare an Early Site Permit cost estimate. 
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It should be noted that this ranking is strongly dependent on the economic factors for construction of 
a large commercial power facility.  The near-term electric market projections for Portsmouth and INEEL 
are not as strong as for the Savannah River site.  For INEEL, transmission access is another concern 
that would have to be resolved for a large commercial power facility.  The ranking of the sites for a 
small demonstration reactor could be significantly different than the above ranking for a commercial 
nuclear power facility because power market factors would likely be assigned a lower weighting and 
transmission access would be less of an issue for a lower plant output.
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Table 6-3.   INEEL Site Merit Calculation 
(Sheet 1 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Electricity Projections 40 1.7 68 1.7 68 1.7 68 1.7 68 1.7 68 1.7 68 

2. Transmission System 30 1 30 1 30 1 30 1 30 1 30 1 30 

3. Stakeholder Support 20 4 80 4 80 4 80 4 80 4 80 4 80 

4. Site Development Costs 10 2 20 2 20 1 10 2 20 2 20 1 10 EC
O

N
O

M
IC

 
(0

.4
) 

  Subtotal 100 -- 198 -- 198 -- 188 -- 198 -- 198 -- 188 

1. Site Size 6 5 30 5 30 5 30 5 30 5 30 5 30 

2. Site Topography 3 5 15 5 15 5 15 5 15 5 15 5 15 

3. Environmentally  Sensitive Areas 6 5 30 5 30 5 30 5 30 5 30 5 30 

4. Emergency Planning 6 5 30 5 30 5 30 5 30 5 30 5 30 

5. Labor Supply 3 1 3 1 3 1 3 1 3 1 3 1 3 

6. Transportation Access 3 1 3 1 3 1 3 1 3 1 3 1 3 

7. Security 3 5 15 5 15 5 15 5 15 4 12 4 12 

8. Hazardous Land Uses 3 5 15 5 15 5 15 5 15 5 15 5 15 

9. Ease of Decommissioning 3 3 9 3 9 2 6 2 6 2 6 2 6 

10. Water and Air 5 4 20 4 20 4 20 4 20 4 20 4 20 

11. Regulatory 5 4.2 21 4.2 21 4.2 21 4.2 21 4.2 21 4.2 21 

12. Schedule 5 3 15 3 15 3 15 3 15 3 15 3 15 

13. Geologic Hazards --- --- --- --- --- --- --- --- --- --- --- --- --- 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

14. Site-Specific SSE 6 1 6 1 6 1 6 1 6 1 6 1 6 
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Table 6-3.  INEEL Site Merit Calculation 
(Sheet 2 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

15. Capable Faults 6 1 6 1 6 1 6 1 6 1 6 1 6 

16. Liquefaction Potential 5 5 25 5 25 5 25 5 25 5 25 5 25 

17. Bearing Material 3 2 6 3 9 1 3 3 9 3 9 1 3 

18. Near-Surface Material 2 4 8 4 8 4 8 4 8 4 8 4 8 

19. Groundwater 3 5 15 5 15 5 15 5 15 5 15 5 15 

20. Flooding Potential 5 3 15 3 15 3 15 3 15 3 15 3 15 

21. Ice Formation 2 3 6 3 6 3 6 3 6 3 6 3 6 

22. Cooling Water Source 6 3 18 3 18 3 18 3 18 3 18 3 18 

23. Temperature & Moisture 2 4.5 9 4.5 9 4.5 9 4.5 9 4.5 9 4.5 9 

24. Winds 2 5 10 5 10 5 10 5 10 5 10 5 10 

25. Rainfall 2 5 10 5 10 5 10 5 10 5 10 5 10 

26. Snow 2 2 4 2 4 2 4 2 4 2 4 2 4 

27. Atmospheric Dispersion 3 5 15 5 15 5 15 5 15 5 15 5 15 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

   Subtotal 100 --- 359 --- 362 --- 353 --- 359 --- 353 --- 350 
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Table 6-3.  INEEL Site Merit Calculation 
(Sheet 3 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Terrestrial Habitat 14 4 56 4 56 4 56 4 56 4 56 4 56 

2. Terrestrial Vegetation 14 5 70 5 70 5 70 5 70 5 70 5 70 

3. Aquatic Habitat/Organisms 17 4 68 4 68 4 68 4 68 4 68 4 68 

4. Groundwater 17 3 51 3 51 3 51 3 51 3 51 3 51 

5. Surface Water 16 4 64 4 64 4 64 4 64 4 64 4 64 

6. Population 22 5 110 5 110 5 110 5 110 5 110 5 110 EN
VI

R
O

N
M

EN
TA

L 
(0

.2
) 

   Subtotal 100 -- 419 -- 419 -- 419 -- 419 -- 419 -- 419 

1. Present/Planned Land Use 13 5 65 5 65 5 65 5 65 5 65 5 65 

2. Demography 12 4 48 4 48 4 48 4 48 4 48 4 48 

3. Socioeconomic Benefits 17 5 85 5 85 5 85 5 85 5 85 5 85 

4. Agricultural/Industrial 10 5 50 5 50 5 50 5 50 5 50 5 50 

5. Aesthetics 11 5 55 4 44 5 55 5 55 5 55 4 44 

6. Historic/Archaeological 12 5 60 5 60 5 60 5 60 5 60 5 60 

7. Transportation Network 12 5 60 5 60 5 60 5 60 5 60 5 60 

8. Environmental Justice 13 5 65 5 65 5 65 5 65 5 65 5 65 

SO
CI

O
LO

G
IC

AL
 

(0
.2

) 

   Subtotal 100 --- 488 --- 477 --- 488 --- 488 --- 488 --- 477 

SITE MERIT (SM) 332 331 327 332 331 324 
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Table 6-4.   Portsmouth Site Merit Calculation 

(Sheet 1 of 3) 
CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Electricity Projections 40 2.5 100 2.5 100 2.5 100 2.5 100 2.5 100 2.5 100 

2. Transmission System 30 4 120 4 120 4 120 4 120 4 120 4 120 

3. Stakeholder Support 20 4.3 86 4.3 86 4.3 86 4.3 86 4.3 86 4.3 86 

4. Site Development Costs 10 2.5 25 2.5 25 1.5 15 2.5 25 2.5 25 1.5 15 EC
O

N
O

M
IC

 
(0

.4
) 

  Subtotal 100 -- 331 -- 331 -- 321 -- 331 -- 331 -- 321 

1. Site Size 6 3 18 4 24 3 18 4 24 4 24 3 18 

2. Site Topography 3 4 12 4 12 4 12 4 12 4 12 4 12 

3. Environmentally  Sensitive Areas 6 5 30 5 30 5 30 5 30 5 30 5 30 

4. Emergency Planning 6 4 24 4 24 4 24 4 24 4 24 4 24 

5. Labor Supply 3 2 6 2 6 2 6 2 6 2 6 2 6 

6. Transportation Access 3 5 15 5 15 5 15 5 15 5 15 5 15 

7. Security 3 4 12 4 12 4 12 4 12 3 9 3 9 

8. Hazardous Land Uses 3 5 15 5 15 5 15 5 15 5 15 5 15 

9. Ease of Decommissioning 3 4 12 4 12 3 9 3 9 3 9 3 9 

10. Water and Air 5 4 20 4 20 4 20 4 20 4 20 4 20 

11. Regulatory 5 3.4 17 3.4 17 3.4 17 3.4 17 3.4 17 3.4 17 

12. Schedule 5 3 15 3 15 3 15 3 15 3 15 3 15 

13. Geologic Hazards --- --- --- --- --- --- --- --- --- --- --- --- --- 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

14. Site-Specific SSE 6 2 12 2 12 2 12 2 12 2 12 2 12 
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Table 6-4.  Portsmouth Site Merit Calculation 
(Sheet 2 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

15. Capable Faults 6 2 12 2 12 2 12 2 12 2 12 2 12 

16. Liquefaction Potential 5 5 25 5 25 5 25 5 25 5 25 5 25 

17. Bearing Material 3 3 9 4.5 13.5 1 3 4.5 13.5 4.5 13.5 1 3 

18. Near-Surface Material 2 3.5 7 3.5 7 3.5 7 3.5 7 3.5 7 3.5 7 

19. Groundwater 3 3 9 3 9 3 9 3 9 3 9 3 9 

20. Flooding Potential 5 5 25 5 25 5 25 5 25 5 25 5 25 

21. Ice Formation 2 2 4 2 4 2 4 2 4 2 4 2 4 

22. Cooling Water Source 6 2 12 2 12 2 12 2 12 2 12 2 12 

23. Temperature & Moisture 2 5 10 5 10 5 10 5 10 5 10 5 10 

24. Winds 2 4 8 4 8 4 8 4 8 4 8 4 8 

25. Rainfall 2 5 10 5 10 5 10 5 10 5 10 5 10 

26. Snow 2 3 6 3 6 3 6 3 6 3 6 3 6 

27. Atmospheric Dispersion 3 5 15 5 15 5 15 5 15 5 15 5 15 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

   Subtotal 100 --- 360 --- 370.5 --- 351 --- 367.5 --- 364.5 --- 348 

 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
6. Ranking and Selection of Preferred DOE Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

163 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

 

Table 6-4.  Portsmouth Site Merit Calculation 
(Sheet 3 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Terrestrial Habitat 14 3 42 3 42 3 42 3 42 3 42 3 42 

2. Terrestrial Vegetation 14 5 70 5 70 5 70 5 70 5 70 5 70 

3. Aquatic Habitat/Organisms 17 5 85 5 85 5 85 5 85 5 85 5 85 

4. Groundwater 17 2 34 2 34 2 34 2 34 2 34 2 34 

5. Surface Water 16 3 48 3 48 3 48 3 48 3 48 3 48 

6. Population 22 3 66 3 66 3 66 3 66 3 66 3 66 

EN
VI

R
O

N
M

EN
TA

L 
(0

.2
) 

   Subtotal 100 -- 345 -- 345 -- 345 -- 345 -- 345 -- 345 

1. Present/Planned Land Use 13 5 65 4 52 5 65 5 65 5 65 4 52 

2. Demography 12 5 60 5 60 5 60 5 60 5 60 5 60 

3. Socioeconomic Benefits 17 5 85 5 85 5 85 5 85 5 85 5 85 

4. Agricultural/Industrial 10 5 50 5 50 5 50 5 50 5 50 5 50 

5. Aesthetics 11 4 44 3 33 4 44 4 44 4 44 3 33 

6. Historic/Archaeological 12 5 60 5 60 5 60 5 60 5 60 5 60 

7. Transportation Network 12 4 48 4 48 4 48 4 48 4 48 4 48 

8. Environmental Justice 13 5 65 5 65 5 65 5 65 5 65 5 65 

SO
CI

O
LO

G
IC

AL
 

(0
.2

) 

   Subtotal 100 --- 477 --- 453 --- 477 --- 477 --- 477 --- 453 

SITE MERIT (SM) 369 366 363 370 370 358 
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Table 6-5.   Savannah River Site Merit Calculation 
(Sheet 1 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Electricity Projections 40 3.7 148 3.7 148 3.7 148 3.7 148 3.7 148 3.7 148 

2. Transmission System 30 2 60 2 60 2 60 2 60 2 60 2 60 

3. Stakeholder Support 20 5 100 5 100 5 100 5 100 5 100 5 100 

4. Site Development Costs 10 2.5 25 2.5 25 1.5 15 2.5 25 2.5 25 1.5 15 EC
O

N
O

M
IC

 
(0

.4
) 

  Subtotal 100 -- 333 -- 333 -- 323 -- 333 -- 333 -- 323 

1. Site Size 6 5 30 5 30 5 30 5 30 5 30 5 30 

2. Site Topography 3 5 15 5 15 5 15 5 15 5 15 5 15 

3. Environmentally  Sensitive Areas 6 5 30 5 30 5 30 5 30 5 30 5 30 

4. Emergency Planning 6 4 24 4 24 4 24 4 24 4 24 4 24 

5. Labor Supply 3 4 12 4 12 4 12 4 12 4 12 4 12 

6. Transportation Access 3 4 12 4 12 4 12 4 12 4 12 4 12 

7. Security 3 4 12 4 12 4 12 4 12 3 9 3 9 

8. Hazardous Land Uses 3 5 15 5 15 5 15 5 15 5 15 5 15 

9. Ease of Decommissioning 3 4 12 4 12 3 9 3 9 3 9 3 9 

10. Water and Air 5 4.5 22.5 4.5 22.5 4.5 22.5 4.5 22.5 4.5 22.5 4.5 22.5 

11. Regulatory 5 4 20 4 20 4 20 4 20 4 20 4 20 

12. Schedule 5 3 15 3 15 3 15 3 15 3 15 3 15 

13. Geologic Hazards --- --- --- --- --- --- --- --- --- --- --- --- --- 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

14. Site-Specific SSE 6 1.5 9 1.5 9 1.5 9 1.5 9 1.5 9 1.5 9 
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Table 6-5.  Savannah River Site Merit Calculation 
(Sheet 2 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

15. Capable Faults 6 4 24 4 24 4 24 4 24 4 24 4 24 

16. Liquefaction Potential 5 3 15 3 15 3 15 3 15 3 15 3 15 

17. Bearing Material 3 1.5 4.5 3 9 1 3 3 9 3 9 1 3 

18. Near-Surface Material 2 2.5 5 2.5 5 2.5 5 2.5 5 2.5 5 2.5 5 

19. Groundwater 3 2 6 2 6 2 6 2 6 2 6 2 6 

20. Flooding Potential 5 5 25 5 25 5 25 5 25 5 25 5 25 

21. Ice Formation 2 5 10 5 10 5 10 5 10 5 10 5 10 

22. Cooling Water Source 6 4 24 4 24 4 24 4 24 4 24 4 24 

23. Temperature & Moisture 2 5 10 5 10 5 10 5 10 5 10 5 10 

24. Winds 2 3 6 3 6 3 6 3 6 3 6 3 6 

25. Rainfall 2 4 8 4 8 4 8 4 8 4 8 4 8 

26. Snow 2 4 8 4 8 4 8 4 8 4 8 4 8 

27. Atmospheric Dispersion 3 5 15 5 15 5 15 5 15 5 15 5 15 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

   Subtotal 100 --- 389 --- 393.5 --- 384.5 --- 390.5 --- 387.5 --- 381.5 
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Table 6-5.  Savannah River Site Merit Calculation 
(Sheet 3 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Terrestrial Habitat 14 4 56 4 56 4 56 4 56 4 56 4 56 

2. Terrestrial Vegetation 14 4 56 4 56 4 56 4 56 4 56 4 56 

3. Aquatic Habitat/Organisms 17 4 68 4 68 4 68 4 68 4 68 4 68 

4. Groundwater 17 2 34 2 34 2 34 2 34 2 34 2 34 

5. Surface Water 16 4 64 4 64 4 64 4 64 4 64 4 64 

6. Population 22 3 66 3 66 3 66 3 66 3 66 3 66 EN
VI

R
O

N
M

EN
TA

L 
(0

.2
) 

   Subtotal 100 -- 344 -- 344 -- 344 -- 344 -- 344 -- 344 

1. Present/Planned Land Use 13 5 65 5 65 5 65 5 65 5 65 5 65 

2. Demography 12 5 60 5 60 5 60 5 60 5 60 5 60 

3. Socioeconomic Benefits 17 5 85 5 85 5 85 5 85 5 85 5 85 

4. Agricultural/Industrial 10 5 50 5 50 5 50 5 50 5 50 5 50 

5. Aesthetics 11 5 55 4 44 5 55 5 55 5 55 4 44 

6. Historic/Archaeological 12 5 60 5 60 5 60 5 60 5 60 5 60 

7. Transportation Network 12 5 60 5 60 5 60 5 60 5 60 5 60 

8. Environmental Justice 13 5 65 5 65 5 65 5 65 5 65 5 65 

SO
CI

O
LO

G
IC

AL
 

(0
.2

) 

   Subtotal 100 --- 500 --- 489 --- 500 --- 500 --- 500 --- 500 

SITE MERIT (SM) 380 379 375 380 380 372 
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Figure 7-1.  Early Site Permit Process 

12-15 Months

NRC conducts acceptance review
NRC ensures it has received a complete application before 

committing to an extensive technical review. Duration is about a
month.

NRC notifies public of potential licensing action
NRC publishes notice in the Federal Register advising the public
of its intent to review application and prepare an Environmental

Impact Statement

NRC conducts technical review
NRC reviews application following the published review plan. 
Review takes place both in Washington and through onsite 

inspection.

NRC prepares SER and EIS
The nuclear safety aspect of the NRC review is described in the
SER. The environmental aspect of the review is contained in the 

EIS.

NRC holds mandatory public hearing
The hearing invites the public to be involved and share its

views before NRC takes the licensing action.

NRC issues ESP
The NRC concludes that the proposed site is acceptable for

siting the types of nuclear generation facilities specified in the 
ESP application.

Applicant prepares ESP
Prepare ESP application in accordance with NRC 
regulations and guidance. Industry guidance on
preparing application is also being developed by 

NEI.

NRC holds pre-application meeting with 
applicant

Early interaction assures applicant that processes 
and data collection meet NRC requirements. 
Meetings begin 6-9 months before submittal.

Applicant submits ESP application
Application consists of a site safety analysis report,

an environmental report, and an emergency 
planning report. Applicant describes types of nuclear 

generation facilities being considered.

20-25 Months

Applicant gathers site
information Gather engineering, cost, 

sociological, environmental, and 
business information. Conduct 

necessary field work.

Applicant selects site
Evaluate collected information against 

weighted criteria. Select site.

12-15 Months

NRC conducts acceptance review
NRC ensures it has received a complete application before 

committing to an extensive technical review. Duration is about a
month.

NRC notifies public of potential licensing action
NRC publishes notice in the Federal Register advising the public
of its intent to review application and prepare an Environmental

Impact Statement

NRC conducts technical review
NRC reviews application following the published review plan. 
Review takes place both in Washington and through onsite 

inspection.

NRC prepares SER and EIS
The nuclear safety aspect of the NRC review is described in the
SER. The environmental aspect of the review is contained in the 

EIS.

NRC holds mandatory public hearing
The hearing invites the public to be involved and share its

views before NRC takes the licensing action.

NRC issues ESP
The NRC concludes that the proposed site is acceptable for

siting the types of nuclear generation facilities specified in the 
ESP application.

Applicant prepares ESP
Prepare ESP application in accordance with NRC 
regulations and guidance. Industry guidance on
preparing application is also being developed by 

NEI.

NRC holds pre-application meeting with 
applicant

Early interaction assures applicant that processes 
and data collection meet NRC requirements. 
Meetings begin 6-9 months before submittal.

Applicant submits ESP application
Application consists of a site safety analysis report,

an environmental report, and an emergency 
planning report. Applicant describes types of nuclear 

generation facilities being considered.

20-25 Months

Applicant gathers site
information Gather engineering, cost, 

sociological, environmental, and 
business information. Conduct 

necessary field work.

Applicant selects site
Evaluate collected information against 

weighted criteria. Select site.

 

7. ESP Estimate for the Preferred DOE Site 

The Early Site Permit process has been assessed to estimate the resources required to prepare an 
ESP Application for the Savannah River site and support the NRC review and approval process, includ-
ing a mandatory public hearing.  Figure 7-1 shows the overall process for an Early Site Permit. 

Table 7-1 provides a breakdown of the estimated resources necessary to prepare an ESP Application 

for the Savannah River site and support the NRC review and approval process, including the manda-
tory hearing.  For each section of the ESP Application, Table 7-1 estimates the resources to:  (1) collect 
data; (2) perform necessary analyses, evaluations, and calculations; and (3) write the section.  A de-
scription of the work scope for each section of the ESP Application is provided.  Levels of effort activi-
ties, such as project management, project engineering, administration, etc., are also specified.  Table 
7-2 outlines the overall resources by type over the project duration based on the schedule shown in 
Figure 7-2.  Table 7-3 provides an order-of-magnitude cost estimate for the ESP effort. 
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Preparation of the ESP Application 

Based on a review of 10 CFR 52 and related NRC and industry guidance documents, and participation 
in the Nuclear Energy Institute (NEI) ESP Task Force, a detailed outline of an ESP Application for the 
Savannah River site has been developed and is presented in Table 7-1.  Major parts of the ESP Appli-
cation are described below; detailed descriptions of each section of the ESP Application are provided 
in Table 7-1.  Based on interactions between the NEI ESP Task Force and the NRC Staff over the next 
several months, changes to the ESP Application outline are expected. 

n Part 0 – Transmittal Letter 

A transmittal letter is prepared in accordance with the requirements of 10 CFR 50.30(b) and signed by 
a company executive under oath or affirmation. 

n Part 1 – Administrative Information 

This section of the ESP Application contains basic information about the applicant such as name, ad-
dress, and company information.  In the regulated electric industry, this section was relatively straight-
forward.  However, with the advent of deregulation, competition, and merchant plants, it is expected 
that the NRC will give greater scrutiny to this section.  The NRC's legal and financial requirements are 
addressed. 

n Part 2 – Site Safety Analysis Report 

Key topics addressed in the Site Safety Analysis Report (SSAR) include the description of the site, a 
description of the proposed facilities sufficient to evaluate various site characteristics, an assessment 
of site features affecting the facility design(s), and the seismic, meteorological, hydrologic, and geo-
logic characteristics of the site.  

An important element of the SSAR that requires substantial analysis and evaluation is the identifica-
tion and characterization of seismic sources and the determination of the seismic response spectra 
for the site.  The assessment of earthquake potential in accordance with the applicable NRC require-
ments and guidance as outlined in 10 CFR 52, 10 CFR 100.23, 10 CFR 50 Appendix S, Regulatory 
Guide 1.165, etc., is a carefully planned activity relying on industry experts in this field. 

Existing guidance, such as Regulatory Guide 1.70, "Standard Format and Contents of Safety Analysis 
Reports for Nuclear Power Plants," Regulatory Guide 4.7, “General Site Suitability Criteria for Nuclear 
Power Plants,” and NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for 
Nuclear Power Plants” is used in the preparation of the SSAR.  Careful consideration is given to the 
fact that a significant portion of the NRC guidance is dated or is written to support the Part 50 licens-
ing process. 

n Part 3 – Environmental Report 

A complete Environmental Report (ER) is required by NRC regulations to support an ESP Application.  
The ER must focus on the environmental impacts of construction and operation of the proposed facili-
ties. 
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The Environmental Report includes these descriptions and assessments: 

— Purpose of the proposed facility and associated transmission 
— Site and environmental interfaces 
— Environmental impacts of site preparation, plant construction, and transmission facilities 
— Environmental impacts of plant operations 
— Effluent and environmental measurement and monitoring programs 
— Economic and social impacts of station construction and operation 
— Alternate energy sources and sites 
— Station design alternatives 
— Summary cost-benefits analyses 

 
Existing environmental information for the site is used to the extent applicable. 

Again, careful consideration is given to the fact that a significant portion of the NRC guidance is dated 
or is written to support the Part 50 licensing process. 

n Part 4 – Major Features Emergency Plan 

Part 52 requires that an ESP Application “identify physical characteristics unique to the proposed site, 
such as egress limitations from the area surrounding the site, that could pose a significant impedi-
ment to the development of emergency plans.”  The Application may also either:  

— Propose major features of an emergency plan, such as exact sizes of the emergency planning 
zones; or  

 
— Propose complete and integrated emergency plans for review and approval by the NRC, in 

consultation with the Federal Emergency Management Agency. 
 

Developing a complete and integrated plan requires detailed design information on the specific reactor 
technologies.  Because this level of detail may not be available during the Savannah River ESP proc-
ess, a Major Features Emergency Plan is prepared. 

A focus of the Major Features Emergency Plan is to identify any physical characteristics unique to the 
site, such as egress limitations from the area surrounding the site, which could pose a significant im-
pediment to the development of a final emergency plan. 

n Part 5 – Programs and Plans 

For Early Site Permit Applications, two plans have been identified as required: 

— Quality Assurance Program (QAP) to govern ESP activities.  The ESP Application includes a 
summary of the stand-alone QAP. 

— Site Redress Plan per 10 CFR 52.25 that would allow for limited site preparation activities af-
ter the NRC issues the Early Site Permit, but before issuing a combined license. 
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*   *   * 

Also included as part of the preparation of the ESP Application are the following activities: 

n Development of a Plant Parameters Envelope (PPE) for each of the reactor types under considera-
tion including a Bounding PPE that envelopes all of the reactor types and forms the basis for the 
SSAR and ER evaluations.  The Bounding PPE approach is currently under discussion between the 
NEI ESP Task Force and the NRC Staff and may change in the upcoming months. 

n Development of a Writer’s Guide for the ESP Application. 

n Development and implementation of a Communication Plan that identifies affected stakeholders, 
their role, their information requirements, and appropriate schedules for maintaining good com-
munications. 

n Routine interaction with the NRC Staff, the NEI ESP Task Force, and other industry groups to iden-
tify and resolve generic and site-specific issues affecting the ESP process. 

Support of the NRC Review and Hearing Process 

The NRC has developed substantial information to guide its staff in the review of safety analysis re-
ports, environmental reports, emergency plans, quality assurance programs, etc.  Additional guidance 
specific to ESP Applications is being prepared. 

Interactions with the NRC Staff in the ESP process are expected to proceed in a manner similar to that 
used by the NRC and industry for license renewal.  That is, the NRC will identify issues on an ongoing 
basis during the course of their review and informal communication (e.g., e-mail, telephone calls) will 
be used to quickly resolve those items.  Formal communications (e.g., NRC letters requesting addi-
tional information) will be reserved for those instances where the informal means are insufficient to 
successfully resolve the issue. 

Major parts of the NRC’s review process are shown in Figure 7-1 and described below. 

n Site Safety Review 

The NRC Staff’s Site Safety Review will encompass characteristics and phenomena associated with 
the site and vicinity that may adversely affect plant operation or, in the worst case, initiate a major 
core damage accident.  The NRC Staff review will address:  

— Geography and demography 
— Nearby industrial, transportation, and military facilities 
— Meteorology 
— Hydrology 
— Geology and seismology 
 

The NRC Staff will publish the results of their review in a Safety Evaluation Report. 
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n Environmental Review 

The NRC Staff is required to examine the impacts of the proposed plant on the environment.  Although 
the specific reactor type or design will not be known at the time of the review, the ESP Application will 
provide adequate information so that the NRC Staff can evaluate the environmental impacts of con-
struction and operation of a reactor or reactors that have characteristics that fall within the Bounding 
PPE.  Those parameters include the number, type, and thermal power level of the facilities for which 
the site may be used, the site boundary, the proposed general location of facilities within such 
boundaries, the anticipated maximum radiological and thermal effluent each facility will produce, and 
the type of cooling systems, intakes, and outflows of each facility.  The NRC Staff will evaluate this and 
other relevant information to prepare an Environmental Impact Statement. 

n Emergency Preparedness Review 

The NRC Staff is required to make a finding with regard to site emergency preparedness.  Under the 
“major features” alternative of 10 CFR 52, the NRC will review the exact sizes of the emergency plan-
ning zones and the contacts and arrangements made with local, state, and federal governmental 
agencies with emergency planning responsibilities.  The NRC is expected to approve those plans and 
arrangements in consultation with FEMA (Federal Emergency Management Agency).  

n Hearing Process 

The Early Site Permit process requires an adjudicatory hearing, which is currently subject to the NRC’s 
formal Rules of Practice, contained in subpart G of 10 CFR Part 2.  The complexity and length of the 
hearing will depend on the level of public intervention in the hearing process, the quality of the appli-
cation, the effectiveness of public communications both before and during the application review, and 
the degree of public confidence in the applicant and its existing operations.  The complexity and length 
of any hearing is also greatly affected by the discipline of the Atomic Safety and Licensing Board 
(ASLB) empanelled to conduct the hearing and the degree of oversight by the Commissioners. 

Through pre-application interactions, the NRC will be encouraged to apply case management tech-
niques similar to those that were successfully used by the NRC to conduct efficient hearings during 
license renewal proceedings.  Clear direction to the ASLB concerning the scope and duration of any 
hearing, as well as continuing oversight of the board during any hearing, will be critical.  It is assumed 
that the Commission will issue a case management order to (1) clearly define the scope of the hear-
ing, (2) limit admission of contentions seeking to reopen matters already resolved in the licensing ba-
sis of the site, (3) set specific milestones for the hearing, (4) use established case management pro-
cedures to place reasonable limits on discovery, and (5) apply the principles of the NRC’s Statement of 
Policy on Conduct of Adjudicatory Proceedings including electronic service of all pleadings to improve 
the efficiency of the hearing. 

Efficient conduct of the hearing requires: 

— Intervenors to plead their contentions within a reasonable time after the application is publicly 
available so that the NRC Staff can consider the contentions while it is performing its technical 
and environmental review. 
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— Making information on admitted contentions readily available shortly after a contention is admit-
ted to decrease the need for formal discovery. 
 

— Placing reasonable limits on formal discovery requests. 
 

— Beginning evidentiary hearings on contested issues as soon as practicable after the NRC Staff has 
reached a position on those contentions—ideally very shortly after the NRC Staff issues its initial 
Safety Evaluation Report and draft Environmental Impact Statement. 
 

— Setting a specific milestone by which the ASLB would issue its decision after the completion of any 
evidentiary hearing.  A 90-day period is considered reasonable. 

 

An uncontested case is assumed for the Savannah River ESP.  As such, the NRC will be requested to 
establish a milestone schedule to support a decision by the ASLB within 60 days after the issuance of 
the final Safety Evaluation Report and Final Environmental Impact Statement.  

The proactive approach described above, which builds off of successful experience with license re-
newal, should minimize the potential of hearing delay.  Beyond establishing this framework for suc-
cess, necessary steps must be taken during the hearing to resolve all admitted contentions correctly 
and expeditiously, through response to contentions, summary disposition, or evidentiary hearing, as 
appropriate. 
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Table 7-1.  Savannah River ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

PART 0 – TRANSMITTAL LETTER 

--- Transmittal Letter – Signed under Oath or Affirmation 
 

10 CFR 50.30(b) 0 0 0 0 

PART 1 – ADMINISTRATIVE INFORMATION 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations and Acronyms 

• 10 CFR 52.17 
• 10 CFR 50.33 
• NEI 01-02, Section 3.1 

0 0 0 0 

1. INTRODUCTION 
 

None 0 0 LIC 60 60 hours 

2 APPLICATION FORMAT AND CONTENT 
This section provides a general introduction to the parts 
of the ESP Application and describes the control of 
revisions. 
 

None 0 0 Included in 
Section 1. 

Included in Section 1. 

3. INFORMATION REQUIRED BY 10 CFR 50.33(a) 
THROUGH (d) 
This section provides the following information required 
by 10 CFR 50.33(a) through (d): 
• Name of Applicant 
• Address of Applicant 
• Description of Business or Occupation of Applicant 
• Applicant Information 
 

 
 
 
• 10 CFR 50.33(a) 
• 10 CFR 50.33(b) 
• 10 CFR 50.33(c) 
• 10 CFR 50.33(d) 
 

0 0 Included in 
Section 1. 

Included in Section 1. 

4. REFERENCES None 0 0 Included in 
Section 1. 

Included in Section 1. 
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Table 7-1.  Savannah River ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

PART 2 – SITE SAFETY ANALYSIS REPORT 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations and Acronyms 

• 10 CFR 52.17(a)(1) 
• 10 CFR 50.34(a)(1) 
• 10 CFR 100 
• Regulatory Guide 1.70 
• NEI 01-02, Section 3.2 

0 0 0 0 

1. INTRODUCTION AND GENERAL DESCRIPTIONS 
This section provides an introduction to the material in 
Sections 1.1 through 1.4. 

• Regulatory Guide 1.70,  
Chapter 1 

0 0 0 0 

1.1 Introduction 
This section provides an introduction to the SSAR. 

• Regulatory Guide 1.70, 
Section 1.1 

0 0 0 0 

1.2 General Site Description 
This section provides a general description of the site 
and environs.  Issues that will be addressed include 
distances to major towns, rivers, and other geographical 
features; figure(s) showing the location of the significant 
plant facilities; site ownership; site environment; and 
maps showing land use, meteorology, hydrology, 
geology, seismology, monitoring, other issues.  2 to 3 
paragraphs are written on each issue.  Reference is 
made to Section 2 for detailed site information. 

None 0 0 ENV2 16 
ENV4 8 
GHES2 16 
GHES5 8 

48 hours 
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Table 7-1.  Savannah River ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

1.3 General Plant Descriptions 
This section provides an introduction to the new reactor 
facilities under consideration (ABWR, AP1000, GT-MHR, 
IRIS, and PBMR) based on information and descriptions 
provided by the reactor vendors.  The level of detail 
included throughout Section 1.3 is consistent with 
typical UFSAR Chapter 1 descriptions.  Issues 
addressed are expected to include number of units, 
power level, plant location and arrangement, principal 
structures, reactor system, power conversion system, 
plant cooling systems, safety features, auxiliary 
systems, effluents, shared facilities and equipment, etc.  
1 to 3 pages are written for each reactor type based on 
information from the reactor vendors.  Much of this 
information is also used in Environmental Report 
Section 3. 
 
Also included in support of this section and others is the 
effort to perform the detailed siting, layout, and 
arrangement evaluations for each reactor design.  Site 
layout drawings are produced for each design. 

• 10 CFR 52.17(a)(1)(i)  
• Regulatory Guide 1.70, 

Section 1.2 
• NEI 01-02, Section 3.2.1 

TECH 620 MECH 800 
CIV 1000 
ELEC 400 
CONS 200 

TECH 400 3420 hours 

1.3.1 Advanced Boiling Water Reactor 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

1.3.2 AP1000 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

1.3.3 Gas Turbine – Modular Helium Reactor 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

1.3.4 International Reactor Innovative and Secure 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

1.3.5 Pebble Bed Modular Reactor 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 
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Table 7-1.  Savannah River ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

1.4 Site Safety Assessment 
This section contains an analysis and evaluation of the 
major structures, systems, and components of the 
facility that bear significantly on the acceptability of the 
site under the radiological consequence evaluation 
factors identified in 10 CFR 50.34(a)(1). 

• 10 CFR 52.17(a)(1) 
• 10 CFR 50.34(a)(1) 
• 10 CFR 100 

NUC 24 ENV3 12 
NUC 24 

NUC 32 92 hours 

1.5 Site Conformance With Part 100 Criteria 
The results of evaluations of offsite dose consequences 
from bounding design basis accidents and severe 
accidents are presented based on input from the 
reactor vendors.  This section is similar in scope to ER 
Sections 7.1 and 7.2. 

• 10 CFR 52.17(a)(1) 
• 10 CFR 50.34(a)(1) 
• 10 CFR 100 

NUC 100 ENV2 24 
ENV4 24 
NUC 160 

NUC 60 368 hours 

1.6 Plant Parameters Envelope Data 
Based on Sections 1.3.1 through 1.3.5, input from the 
reactor vendors, and the EPRI plant parameter 
envelope effort, the PPEs for each reactor type are 
presented.  In addition, the PPEs for a bounding plant, 
intended to envelope all 5 of the reactor types are also 
presented.  The table format provided in Appendix C to 
NEI 01-02 is used to present the PPEs. 

• NEI 01-02, Section 3.2.1.1 
• NEI 01-02, Appendix C 

TECH 40 0 TECH 40 80 hours 

2. SITE CHARACTERISTICS 
This section provides an introduction to the material in 
Sections 2.1 through 2.5. 

• Regulatory Guide 1.70, 
Chapter 2 

0 0 0 0 

2.1 Geography and Demography 
This section provides an introduction to the material in 
Sections 2.1.1 through 2.1.3. 

• Regulatory Guide 1.70,  
Section 2.1 

ENV1 18 
ENV2 36 
ENV3 14 
ENV4 24 

ENV1 20 
ENV2 40 
ENV3 16 
ENV4 24 

ENV1 12 
ENV2 24 
ENV3 10 
ENV4 14 

252 hours 

2.1.1 Site Location and Description 
This section provides site information based on existing 
SRS documents. 

• 10 CFR 52.17(a)(1)(ii) 
• Regulatory Guide 1.70, 

Section 2.1.1 
• NUREG-0800, Section 2.1.1 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 
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Table 7-1.  Savannah River ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

2.1.2 Exclusion Area Authority and Control 
This section determines the exclusion area boundary 
authority and control, surface and mineral rights, and 
easements. 

• Regulatory Guide 1.70, 
Section 2.1.2 

• NUREG-0800, Section 2.1.2 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

2.1.3 Population Distribution 
This section updates existing population distribution 
information.  Population distribution data for up to 50 
miles is included using Year 2000 census data.  The 
Low Population Zone (LPZ), population centers, 
population density, and public facilities are identified.  
Local agencies are contacted to assess transient 
population and to identify local public facilities and 
institutions. 

• 10 CFR 52.17(a)(1)(viii) 
• Regulatory Guide 1.70, 

Section 2.1.3  
• NUREG-0800, Section 2.1.3 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

2.2 Nearby Industrial, Transportation, and Military 
Facilities 
This section provides an introduction to the material in 
Sections 2.2.1 through 2.2.3 regarding the potential 
impacts of industrial facilities and transportation in the 
site area relative to the safe operation of the new 
nuclear facility. 

• 10 CFR 52.17(a)(1)(vii) 
• Regulatory Guide 1.70, 

Section 2.2  
• NUREG-0800, Section 2.2 

ENV1 20 
ENV2 40 

ENV1 24 
ENV2 120 
ENV3 20 
ENV4 20 

ENV1 40 
ENV2 48 
ENV3 20 
ENV4 20 

372 hours 

2.2.1 Locations and Routes 
This section describes transportation-related 
information for the site from existing SRS documents. 

• Regulatory Guide 1.70, 
Section 2.2.1  

• NUREG-0800, Section 2.2.1 
– 2.2.2 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

2.2.2 Descriptions 
This section uses recent site evaluation information on 
facilities, products, materials, pipelines, waterways, 
airports, and industrial growth.  This section updates 
information on facilities, products, materials, pipelines, 
waterways, airports, and industrial growth. 

• Regulatory Guide 1.70, 
Section 2.2.2  

• NUREG-0800, Section 2.2.1 
– 2.2.2 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 
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Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

2.2.3 Evaluation of Potential Accidents 
This section uses updated information on traffic and 
facility operation related accidents involving potential 
accidental releases of toxic chemicals.  Control room 
toxic gas exposure due to accidental releases of 
hazardous chemicals stored and/or transported on site 
and offsite is analyzed. 

• Regulatory Guide 1.70, 
Section 2.2.3  

• NUREG-0800, Section 2.2.3 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

2.3 Meteorology 
This section provides an introduction to the material in 
Sections 2.3.1 through 2.3.5. 

• 10 CFR 52.17(a)(1)(vi) 
• Regulatory Guide 1.70, 

Section 2.3 
• NUREG-0800, Section 2.3 
• NEI 01-02, Section 3.2.2.2 
• Regulatory Guides 1.3, 1.4, 

1.23, 1.27, 1.76, 1.145, 
1.117  

ENV1 32 
ENV2 32 

ENV1 40 
ENV2 120 
ENV4 24 

ENV1 40 
ENV2 48 
ENV3 20 
ENV4 20 

376 hours 

2.3.1 Regional Climatology 
This section describes the regional climate and provides 
meteorological conditions for design and operating 
bases. 

• Regulatory Guide 1.70, 
Section 2.3.1 

• NUREG-0800, Section 2.3.1 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.2 Local Meteorology 
This section describes the normal and extreme values 
of meteorological parameters at the site. 

• Regulatory Guide 1.70, 
Section 2.3.2 

• NUREG-0800, Section 2.3.2 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.3 Onsite Meteorological Measurements Program 
This section addresses the addition of new nuclear units 
to the existing SRS onsite meteorological monitoring 
program and includes an evaluation of the 
appropriateness of using the existing meteorological 
tower.  This section is based on the current 
meteorological measurements program and information 
on data processing (including software), collection, 
instrumentation inspection, and maintenance. 

• Regulatory Guide 1.70, 
Section 2.3.3 

• NUREG-0800, Section 2.3.3 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 
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2.3.4 Short-Term Diffusion Estimates 
This section provides short-term diffusion estimates.  
The estimates of X/Qs at the exclusion area boundary 
and low population zone are performed using the NRC 
PAVAN (Regulatory Guide Section 1.145) dispersion 
model.  The appropriate, most recent 3 years of 
combined joint frequency of wind speed, wind direction, 
and atmospheric stability class data are extracted from 
the existing SRS onsite meteorological program. 

• Regulatory Guide 1.70, 
Section 2.3.4  

• NUREG-0800, Section 2.3.4 
• Regulatory Guide 1.145 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.5 Long-Term Diffusion Estimates 
This section provides long-term diffusion estimates.  
The estimates of X/Qs from routine releases at the LPZ 
and out to 50 miles are determined using the NRC-
approved, XOQDOQ (NUREG-0324, Reg. Guide 1.111) 
dispersion model.  The appropriate, most recent 3 years 
of combined joint frequency of wind speed, wind 
direction, and atmospheric stability class data are 
extracted from the existing SRS onsite meteorological 
program. 

• Regulatory Guide 1.70, 
Section 2.3.5  

• NUREG-0800, Section 2.3.5 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.4 Hydrology 
This section provides an introduction to the material in 
Sections 2.4.1 through 2.4.14.  Section 2.4 is prepared 
based on information from the existing SRS and 
published documents, using Regulatory Guides 1.59 
and 1.102, and U.S. National Weather Service 
Hydromet Reports No. 51 and 52 as guidance. 

• 10 CFR 52.17(a)(1)(vi) 
• Regulatory Guide 1.70, 

Section 2.4 
• NUREG-0800, Section 2.4 
• Regulatory Guides 1.59, 

1.102 
• NEI 01-02, Section 3.2.2.2 

GHES1 160 
GHES2 180 
GHES3 120 
GHES5 110 
PROC 32 

GHES1 120 
GHES2 470 
GHES3 860 
GHES5 1060 
GHES6 20 
 
S/C:  $10,000 

GHES1 120 
GHES2 100 
GHES3 380 
GHES5 510 
GHES6 20 

4262 hours 
 
S/C:  $10,000 

2.4.1 Hydrologic Description 
This section updates all water users and the amounts of 
usage in the area, flood data, and the site hydrosphere 
using the SAR and other studies for SRS. 

• Regulatory Guide 1.70, 
Section 2.4.1 

• NUREG-0800, Section 2.4.1 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.2 Floods 
This section evaluates floods based on the data 
collected in Section 2.4.1. 

• Regulatory Guide 1.70, 
Section 2.4.2 

• NUREG-0800, Section 2.4.2 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.3 Probable Maximum Flood (PMF) on Streams and 
Rivers 
This section provides an update of the PMF.  The PMF is 
for Tinker Creek and Mill Creek, which are tributaries to 
Upper Three Runs Creek, using U.S. National Weather 
Service (NWS) Hydromet No. 51 & 52.  The winter PMP 
is also analyzed for the determination of snow loading 
on roofs and the impact on drainage due to icing.  Cross 
sectional surveys along the tributaries are required for 
the study.  The PMF levels in the Savannah River are 
obtained from the data in the SAR for SRS. 

• Regulatory Guide 1.70, 
Section 2.4.3 

• NUREG-0800, Section 2.4.3 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.4 Potential Dam Failures, Seismically Induced 
This section describes the impacts on the SRS Plant in 
the event that dams on the Savannah River fail.  The 
site is situated on high ground and flooding from dam 
failure will not be a concern.  Information from the 
analyses presented in the current SRS SAR will be used 
for the discussion. 

• Regulatory Guide 1.70, 
Section 2.4.4 

• NUREG-0800, Section 2.4.4 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.5 Probable Maximum Surge and Seiche Flooding 
This topic is not applicable to SRS since the selected 
site is adjacent to small streams and not subject to 
surge or seiche flooding. 

• Regulatory Guide 1.70, 
Section 2.4.5 

• NUREG-0800, Section 2.4.5 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.6 Probable Maximum Tsunami Flooding 
This topic is not applicable for SRS since it is a river site. 

• Regulatory Guide 1.70, 
Section 2.4.6 

• NUREG-0800, Section 2.4.6 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.7 Ice Effects 
This section updates information on ice formation at the 
site, based on historical data from SRS.  Historical 
meteorological data collected at the SRS is reviewed to 
determine climatological changes that may lead to ice 
formation.  An assessment of ice impacts to the cooling 
water and service water systems is made.  Also, the 
impacts to structures and transmission towers are 
discussed. 

• Regulatory Guide 1.70, 
Section 2.4.7 

• NUREG-0800, Section 2.4.7 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.8 Cooling Water Canals and Reservoirs 
This section discusses the plant cooling system that 
uses the Savannah River as the cooling makeup water 
source for a closed loop wet cooling tower to provide 
heat dissipation.  The performance of the system is 
discussed.  Data from the hydrographic survey 
performed for Section 3.4 of the ER will be used to 
obtain data for the analysis.  It is assumed that the 
existing Savannah River intake structure can be used 
with an upgrade of equipment.  Additionally, a 
discussion of the UHS for the plant is presented in this 
section. 

• Regulatory Guide 1.70, 
Section 2.4.8 

• NUREG-0800, Section 2.4.8 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.9 Channel Diversions 
The only channel that affects the new power generation 
facility is the intake channel.  This section describes the 
channel and its required upgrades to meet the new 
plant requirements. 

• Regulatory Guide 1.70, 
Section 2.4.9 

• NUREG-0800, Section 2.4.9 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.10 Flooding Protection Requirements 
This section is based on Regulatory Guide 1.102 and 
the results from Sections 2.4.2 and 2.4.3.  Site 
drainage from a localized PMP is discussed in this 
section, along with measures implemented to protect 
safety-related facilities from localized flooding.  No 
protection of the main plant facilities from flooding on 
the Savannah River is needed. 

• Regulatory Guide 1.70, 
Section 2.4.10  

• NUREG-0800, Section 2.4.10 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.11 Low Water Considerations 
This section provides the results of existing and 
updated analyses of water supply availability during 
prolonged periods of drought.  See Section 3.4 of the 
Environmental Report. 

• Regulatory Guide 1.70, 
Section 2.4.11  

• NUREG-0800, Section 2.4.11 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.12 Dispersion, Dilution, and Travel Times of Accidental 
Releases of Liquid Effluents in Surface Waters 
In this section, the impacts of an accidental release to 
the adjacent surface waters of nearby tributaries are 
discussed.  A dispersion and dilution model is required.  
The parameters for the model are obtained from the 
results of the hydrographic survey conducted for 
Section 3.4 of the ER.  Additional parameters are added 
to the survey for the requirements of this section. 

• Regulatory Guide 1.70, 
Section 2.4.12  

• NUREG-0800, Section 2.4.13 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.13 Groundwater 
This section describes the regional and local 
groundwater conditions, existing and projected future 
groundwater use, and impacts of proposed plant 
groundwater withdrawal, if any.  Assessment of a 
postulated accidental release of liquid radioactive 
material at the site is also presented.  Safeguards to 
protect the groundwater resources and future 
monitoring are discussed.  It is assumed that no new 
hydrogeologic field investigations are required and that 
the data in existing SRS publications are largely 
adequate for preparing this section.  Regional and local 
hydrogeologic descriptions will be supplemented where 
necessary based on a review of other recent literature.  
A well inventory is conducted to determine existing 
groundwater use in the area.  Projected future 
groundwater use in the site vicinity is estimated based 
on existing demographic data.  Four rounds of synoptic 
groundwater level measurements are conducted, using 
existing monitoring wells, to characterize the seasonal 
variations in groundwater levels.  These new data, along 
with historical data, are used to evaluate groundwater 
levels and flow paths.  The impact of an accidental 
radionuclide spill at the site relevant to downgradient 
groundwater users and/or discharge points is analyzed 
using a comprehensive flow and transport model.   

• Regulatory Guide 1.70, 
Section 2.4.13 

• NUREG-0800, Section 2.4.12 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.13 Groundwater (continued) 
Should existing site-specific geologic boreholes and 
groundwater monitoring wells be determined to be 
deficient with respect to providing the data required to 
adequately characterize site groundwater conditions, a 
field investigation would be required at additional cost.  
This estimate also does not include the evaluation of 
radioactive dose levels based on a postulated release to 
the environment. 

     

2.4.14 Technical Specification and Emergency Operation 
Requirements 
This section identifies if there are any adverse 
hydrometeorologically related events that would be 
expected to have an impact on safety-related facilities. 

• Regulatory Guide 1.70, 
Section 2.4.14 

• NUREG-0800, Section 2.4.14 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.5 Geology, Seismology, and Geotechnical Engineering 
This section provides an introduction to and summary of 
the discussions presented in Sections 2.5.1 through 
2.5.6.  The discussions in Section 2.5 are based on 
information presented in existing SRS documents, other 
applicable recent literature, and on new data developed in 
accordance with the requirements of Regulatory Guides 
1.165 and 1.70.  Included in the estimate for this 
section is preparation of a proposed approach to satisfy 
the Regulatory Guide 1.165 guidelines and 
implementation of this approach.  An early estimate of the 
results of this proposed approach is discussed with the 
NRC Staff to confirm the acceptability of this Regulatory 
Guide 1.165 interpretation and its planned 
implementation. 

• 10 CFR 52.17(a)(1)(vi) 
• 10 CFR 100.23 
• 10 CFR 50, Appendix S 
• Regulatory Guide 1.70, 

Section 2.5 
• NUREG-0800, Section 2.5 
• Regulatory Guide 1.165 
• NEI 01-02, Section 3.2.2.5 
• Regulatory Guide 1.132 

(Draft Guide DG-1101) 

GHES1 480 
GHES2 600 
GHES3 450 
GHES4 40 
GHES5 420 
CONS 180 
PROC 120 
 
S/C:  $280,000 

GHES1 420 
GHES2 500 
GHES3 380 
GHES5 560 

GHES1 230 
GHES2 100 
GHES3 290 
GHES5 490 

5260 hours 
 
S/C:  $280,000 
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2.5.1 Basic Geologic and Seismic Information 
This section discusses the regional and site geologic 
conditions, including physiography, geomorphology, geologic 
history, stratigraphy, lithology, structure, tectonics, and 
potential hazards associated with these conditions.  Also 
presented is the basis for discussions of site seismicity in 
subsequent sections.  For nuclear power plants licensed 
after Jan-10-97, uncertainty in design ground motion 
evaluation must be explicitly considered per 10 CFR 
100.23.  Methods acceptable to the NRC are specified in 
Regulatory Guide 1.165.  These methods require 
consideration of regional and local site characterization of 
potential earthquake sources, comparison of these sources 
with an existing Probabilistic Seismic Hazards Analysis (LLNL 
or EPRI), and modification of the LLNL/EPRI source models 
if new information since the completion of these studies 
would significantly increase these earlier estimates.  
Regulatory Guide 1.165 anticipates that for existing nuclear 
facility sites where new nuclear power plants are planned, 
the geosciences technical information originally used to 
validate those sites may be inadequate.  It is assumed that 
this is the case.  This assumption is based on the rapid 
increase in published information on earthquake sources in 
the Central and Eastern United States and on the more than 
15 years that have passed since most of the LLNL/EPRI 
studies were done. 

• Regulatory Guide 1.70, 
Section 2.5.1 

• NUREG-0800, Section 2.5.1 
• Regulatory Guide 1.165 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 
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2.5.2 Vibratory Ground Motion 
Fundamental earthquake hazard curves for the 
adjacent Vogtle plant site have been published based 
on LLNL and EPRI studies.  It is anticipated that some 
modification, extrapolation, and/or sensitivity studies of 
these curves will be necessary to comply with 
Regulatory Guide 1.165 requirements.  It is assumed 
that the results of this analysis will lead to the 
conclusion that existing LLNL/EPRI results are valid for 
the SRS site or that standard design spectra envelope 
any existing LLNL/EPRI or modified LLNL/EPRI PSHA 
results.  It is also assumed that no new geotechnical 
field investigations will be required to characterize site-
specific subsurface conditions as they affect design 
ground motions.  If either of these assumptions is not 
valid, additional cost items would likely be incurred. 

• Regulatory Guide 1.70, 
Section 2.5.2 

• NUREG-0800, Section 2.5.2 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.3 Surface Faulting 
No surface faulting potential appears to exist for this 
site.  However, a review of existing data and a field 
reconnaissance of the area within several km of the site 
will be performed per Appendix D of Regulatory Guide 
1.165. 

• Regulatory Guide 1.70, 
Section 2.5.3 

• NUREG-0800, Section 2.5.3 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 
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2.5.4 Stability of Subsurface Materials and Foundations 
The extensive existing geotechnical data for SRS are 
considered excellent background materials for use in 
developing this section.  The APT site has already been 
generally characterized from a geotechnical standpoint.  
However, detailed geotechnical investigation is needed 
in the selected location of the new reactor and support 
structures, including the UHS (pond/buried storage).  
The investigation is performed in accordance with 
proposed Rev. 2 of Regulatory Guide 1.132 (Draft Guide 
DG-1101), and includes borings, CPTs, shear wave 
velocity measurements, and supporting laboratory 
testing.  The focus of the investigation is to establish 
the allowable bearing capacity and estimated 
settlement of the foundation soils, their liquefaction 
potential, and dynamic response parameters.  Detailed 
investigation is performed under the reactor footprint to 
determine if there are solutioning problems in the 
underlying carbonate-rich deposits (Santee Formation), 
requiring remedial action.  Ground improvement, if 
required, and subsurface instrumentation is discussed. 

• Regulatory Guide 1.70, 
Section 2.5.4 

• NUREG-0800, Section 2.5.4 
• Regulatory Guide 1.132 

(Draft Guide DG-1101) 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.5 Stability of Slopes 
Slope stability analysis is needed for cut slopes for UHS 
pond(s). 

• Regulatory Guide 1.70, 
Section 2.5.5 

• NUREG-0800, Section 2.5.5 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.6 Embankments and Dams 
Slope stability analysis will be needed for embankments 
used for extended/additional UHS pond(s). 

• Regulatory Guide 1.70, 
Section 2.5.6 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.7 Information Required by 10 CFR 50.34(a)(12) and 
(b)(10) 
Based on the evaluations performed in SSAR Sections 
1.4 and 1.5, this section provides the information and 
evaluations required by 10 CFR 50.34(a)(12) and 
(b)(10). 

• 10 CFR 52.17(a)(1) Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 
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3. IMPACTS ON EXISTING SITE FACILITIES 
This section describes and assesses the potential 
impacts of the new unit(s) on the existing nuclear units, 
ISFSI, etc. 

None MECH 40 
ELEC 24 

ENV4 24 
GHES4 24 
MECH 40 
ELEC 24 
CIV 24 
CONS 24 

ENV4 8 
GHES4 8 
MECH 80 
ELEC 32 
CIV 24 
CONS 16 

392 hours 

4. CONFORMANCE WITH REGULATORY REQUIREMENTS 
AND GUIDANCE 
This section identifies the conformance (compliance) 
with applicable regulatory requirements (e.g., 10 CFR) 
and regulatory guidance documents (e.g., Regulatory 
Guides, NUREGs, etc.) 

• Regulatory Guide 1.70, 
Section 1.8 

0 0 LIC 40 
ENV1 40 
ENV2 80 
ENV3 30 
ENV4 50 
GHES1 80 
GHES2 80 
GHES5 80 
NUC 160 

640 hours 

-- Compile and Issue Revision A SSAR 
 
Review Revision A SSAR 
 
Resolve Comments and Issue Revision B SSAR  

N/A 0 0 LIC 360 
ENV1 32 
ENV4 120 
GHES2 32 
GHES5 160 
MECH 48 
ELEC 48 
CIV 24 
NUC 36 
CONS 48 
 

908 hours 
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PART 3 – ENVIRONMENTAL REPORT 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations and Acronyms 

• 10 CFR 52.17(a)(2) 
• 10 CFR 51.45 
• 10 CFR 51.50 
• NUREG-1555 

0 0 0 0 

1. INTRODUCTION 
 

• NUREG-1555, Section 1.0 ENV4 24 0 ENV4 24 48 hours 

1.1 The Proposed Project 
This section summarizes the scope of the project to add 
new commercial power reactors to an existing federal 
nuclear site.  Data requested per NUREG-1555 is 
provided. 

• NUREG-1555, Section 1.1 Included in 
Section 1. 

Included in 
Section 1. 

Included in 
Section 1. 

Included in Section 1. 

1.2 Status of Reviews, Approvals, and Consultations 
This section summarizes the status of reviews and 
consultations to obtain the approvals to proceed with 
the addition of new nuclear plants at the site. 

• NUREG-1555, Section 1.2 Included in 
Section 1. 

Included in 
Section 1. 

Included in 
Section 1. 

Included in Section 1. 

2. ENVIRONMENTAL DESCRIPTION  
This section provides an introduction to the material in 
Sections 2.1 through 2.8. 

• NUREG-1555, Section 2.0 0 0 0 0 

2.1 Station Location  
This section provides the site description to include a 
new reactor(s). 

• NUREG-1555, Section 2.1 ENV1 16 
ENV2 16 

0 ENV1 16 
ENV2 16 

64 hours 

2.2 Land 
This section provides an introduction to the material in 
Sections 2.2.1 through 2.2.3. 

• NUREG-1555, Section 2.2 ENV1 60 
ENV2 60 
ENV3 20 
ENV4 24 

0 ENV1 60 
ENV2 60 
ENV3 20 
ENV4 24 

328 hours 
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2.2.1 The Site and Vicinity  
This section provides land use data regarding surface 
water and groundwater uses, terrestrial ecology, 
community characteristics, historical and archeological 
sites, natural landmarks, new plant and related off-site 
structures, construction impact assessments for land 
use, historical and archaeological sites, 
socioeconomics, construction impacts on water use, 
operational impact assessments for land use, and 
radiological impacts of normal operations.  Data is 
obtained from existing SRS documents, and federal, 
state, and local county agencies for agricultural 
production, and fishing and hunting activities within 50 
miles.  Maps are provided to show land use within the 
site boundary and major land uses in the site vicinity 
with land uses, as well as maps to show highways, 
railroads, utilities, right-of-way. 

• NUREG-1555, Section 2.2.1 Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

2.2.2 Transmission Corridors and Offsite Areas  
This section describes land use of transmission 
corridors and other offsite areas that will be modified 
for the new plant.  The characteristics of the access 
corridors and offsite areas are identified.  Per NEI 01-
02, Section 3.3.4, only a general discussion of 
transmission corridor impacts is provided.  It is 
assumed that the existing transmission systems for 
both SRS and the Vogtle nuclear plant will be upgraded 
to serve the new plant, and the transmission system, 
corridor, and potential impact information is available 
from others. 

• NUREG-1555, Section 2.2.2 Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 
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2.2.3 The Region  
This section establishes the nature and extent of 
existing and planned land use within the region (50-mile 
radius) that might be impacted or modified by the 
proposed plant.  The principal agricultural products of 
the region and average annual yields are provided.  
Major waterways, highways, roads, railroads, airports, 
and other transportation routes within the region are 
identified.  Maps are provided to show major 
transportation and utility networks, as well as major 
public and trust land areas in the region. 

• NUREG-1555, Section 2.2.3 Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

2.3 Water 
This section provides an introduction to the material in 
Sections 2.3.1 through 2.3.3. 

• NUREG-1555, Section 2.3 GHES2 80 
GHES5 20 

 GHES2 120 
GHES5 50 

270 hours 

2.3.1 Hydrology  
This section is prepared from data developed in Section 
3.4. 

• NUREG-1555, Section 2.3.1 Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.2 Water Use 
This section is prepared from water use data developed 
in Section 3.4 and from results of updated survey of 
water users and usage and from water use by SRS. 

• NUREG-1555, Section 2.3.2 Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.3 Water Quality 
This section updates or redevelops the tables of surface 
water characteristics and groundwater characteristics.  
The update includes information obtained in the 
hydrographic survey, which includes surface water 
quality sampling, performed for Section 3.4.  Other site-
specific water quality characteristics and any preexisting 
environmental stresses are summarized from the SRS 
monitoring data.  The existing pollutant discharge 
sources are described and the Section 303(d) listed 
impaired waters are identified. 

• NUREG-1555, Section 2.3.3 Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 
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2.4 Ecology  
This section provides an introduction to the material in 
Sections 2.4.1 and 2.4.2 and describes the types of 
information to be presented and their relationships to 
information presented earlier in the relevant SRS 
environmental studies and environmental impact 
documents for the area of the proposed plant.  It is 
assumed that ecology studies associated with 
transmission line corridors are performed by others and 
can be referenced if needed. 

• NUREG-1555, Section 2.4 ENV1 48 
ENV2 48 
ENV3 16 
ENV4 8 

ENV1 40 
ENV2 40 
ENV3 16 
ENV4 24 

ENV1 40 
ENV2 40 
ENV4 40 

360 hours 

2.4.1 Terrestrial Ecology  
This section describes the terrestrial environment and 
biota of the site likely to be impacted by the new plant.  
Existing information on species composition; spatial and 
temporal distributions; abundance; important terrestrial 
natural resources; federal/State-listed threatened and 
endangered species; critical habitats; unique, rare or 
priority habitats; key terrestrial indicators to gauge 
population changes; and wetlands has been the subject 
of many previous studies over the past two decades.  
This material is updated, as required, for the immediate 
area of the proposed site. The updated information is 
primarily extracted from the results of the field-
monitoring program (see Section 6.5.1).  Descriptions of 
natural and man-induced effects, preexisting 
environmental stresses, and the current ecological 
conditions that are indicative of such stresses are 
prepared.  A description of recent or ongoing ecological 
or biological studies of the site and its environs is 
included.  A summary of consultations with appropriate 
federal and state agencies is included. 

• NUREG-1555, Section 2.4.1 Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.1 Terrestrial Ecology (continued) 
It is known from the previous studies that there are 
commercially or recreationally valuable species in the 
vicinity of the site.  Maps are provided to show 
important terrestrial habitats in the vicinity of the site, 
and the site topography.  A specialty subcontractor 
provides the required information. 

     

2.4.2 Aquatic Ecology  
This section describes the aquatic environment of the site 
and the vicinity likely to be impacted by the new plant.  
Existing information on species composition; spatial and 
temporal distributions; abundance; important aquatic 
natural resources, especially in discharge areas and 
receiving water bodies; key aquatic indicator organisms 
(to gauge population changes); nuisance species; 
federal/State-listed threatened/endangered list; critical 
habitats, and unique, rare, or priority habitats is updated.  
The updated information is primarily extracted from the 
results of the field monitoring program (see Section 
6.5.2).  Maps showing important aquatic habitats of the 
site and vicinity are developed and included.  Descriptions 
of natural and man-induced effects, preexisting 
environmental stresses, and the current ecological 
conditions that are indicative of such stresses are 
prepared.  A description of any recent or ongoing 
ecological or aquatic studies of the site and its environs is 
included.  A summary of consultations with appropriate 
federal and state agencies is included.  It is assumed that 
there are commercially or recreationally valuable species 
in the vicinity of the site; the location and value of 
commercial and sport fisheries is described. 

• NUREG-1555, Section 2.4.2 Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.2 Aquatic Ecology (continued) 
The aquatic environments of water bodies, taking into 
account biological, hydrological, and physiochemical 
considerations, are described.  Maps to show important 
aquatic habitats or endangered aquatic species are 
provided.  A specialty subcontractor provides the 
required information. 

     

2.5 Socioeconomics  
This section provides an introduction to the material in 
Sections 2.5.1 through 2.5.4. 

• NUREG-1555, Section 2.5 ENV1 16 
ENV2 32 
ENV3 8 
ENV4 20 

ENV1 12 
ENV2 24 
ENV3 8 
ENV4 16 

ENV1 36 
ENV2 72 
ENV3 24 
ENV4 44 

312 hours 

2.5.1 Demography  
This section provides sufficiently detailed information 
regarding the permanent and transient population 
distribution within 50 miles of the site for radiological, 
accident, and socioeconomic impact analyses.  The 
population distribution data is updated in the SSAR 
using current decade census information.  Demography 
by age, sex, transient or migrant population, racial and 
ethnic background, and income distribution within the 
plant EPZ, LPZ, EAB, and out to 50 miles is 
characterized. 

• NUREG-1555, Section 2.5.1 Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 
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2.5.2 Community Characteristics  
This section identifies and describes community 
characteristics in the region of the site likely to be 
affected by the new plant.  The existing relevant 
documents are reviewed.  Information is collected from 
SRS and others and summarized related to:  (1) the 
area's economic base—industry category, total labor 
force, unemployment levels, (2) political structure, (3) 
population forecast, (4) social and community structure, 
(5) housing, (6) local education system, (7) recreational 
facilities, (8) tax structure, (9) land use and 
zoning/planning, (10) social services and public 
facilities, (11) transportation systems, and (12) 
distinctive communities.  A screening analysis is 
performed to determine potentially affected subregions 
and communities.  Sector charts superimposed on 
maps extending to a 16-km radius and to an 80-km 
radius are provided.  A population distribution table is 
provided. 

• NUREG-1555, Section 2.5.2 Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.3 Historic Properties  
This section provides a description of historic, 
archaeological, and traditional cultural resources that 
could be affected by the new plant.  Historic, 
archaeological, and traditional cultural resources within 
10 miles of the proposed site are updated using 
information reported in existing documents.  It is 
assumed that new surveys do not need to be 
conducted. 

• NUREG-1555, Section 2.5.3 Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 
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2.5.4 Environmental Justice  
This section provides relevant information collected and 
compiled through reviews of the existing documents.  
Low-income and minority populations that could be 
affected by construction, maintenance, or operation are 
described.  Minority and low-income populations are 
identified and located.  Data analysis identifies any 
unique minority or low-income communities within each 
environmental-impact area that are likely to be 
disproportionately affected by the proposed project.  
Two maps are provided to show the location of minority 
and low-income population using the Year 2000 census 
data. 

• NUREG-1555, Section 2.5.4 Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.6 Geology  
This section provides a summary description of the site 
groundwater and geologic conditions based on 
information and data developed in SSAR Sections 
2.4.13 and 2.5, respectively.  Emphasis is placed on 
those features/conditions relevant to assessment of 
the environmental impact of the proposed facility. 

• NUREG-1555, Section 2.6 GHES3 40 0 GHES3 40 80 hours 

2.7 Meteorology and Air Quality  
This section describes the site meteorology and 
characterizes atmospheric dispersion processes to a 
distance of 50 miles.  The X/Qs at the EAB and LPZ for 
routine and accidental radioactive releases are 
estimated using the NRC-approved, PAVAN dispersion 
model.  The SRS site area is non-attainment for ozone.  
Although NOx is a precursor for ozone, no 
comprehensive NOx air quality impact analysis for 
combustion equipment employed for the new plant is 
proposed at this time due to their small emissions.  
Annual and monthly wind roses are created. 

• NUREG-1555, Section 2.7 ENV1 24 
ENV2 16 

ENV1 16 
ENV2 24 

ENV1 20 
ENV2 20 
ENV4 20 

140 hours 

2.8 Related Federal Project Activities  
This section identifies federal activities, if any, that are 
related to the new plant. 

• NUREG-1555, Section 2.8 0 0 ENV4 8 8 hours 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
7. ESP Estimate for the Preferred DOE Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

196 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 7-1.  Savannah River ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

3. Plant Description  
This section provides an introduction to the new reactor 
facilities under consideration.  The ABWR, AP1000, GT-
MHR, IRIS, and PBMR are addressed in Sections 3.1 
through 3.8 based on information and descriptions 
provided by the reactor vendors.  The level of detail 
included throughout Section 3 is consistent with typical 
UFSAR Chapter 1 descriptions.  Plant layout and 
location are determined based on meetings with the 
reactor vendors.  Much of this information will be similar 
to that Included in Section SSAR Section 1.3. 

• NUREG-1555, Section 3.0 0 0 TECH 120 120 hours 

3.1 External Appearance and Plant Layout  
This section provides descriptions and drawings of the 
proposed plant.  Also included are topographic maps of 
the site and vicinity showing plant and station layout, 
the exclusion area, site boundary, liquid and gaseous 
release points (and their elevations), meteorological 
towers, the construction zone, land to be cleared, waste 
disposal areas, and other buildings and structures (both 
temporary and permanent). 

• NUREG-1555, Section 3.1 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.2 Reactor Power Conversion System  
This section provides descriptions of the reactor power 
conversion system. 

• NUREG-1555, Section 3.2 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.3 Plant Water Use  
This section provides an introduction to the material in 
Sections 3.3.1 and 3.3.2 on plant water use (e.g., 
circulating water system, sanitary waste system, 
radwaste, and chemical waste systems, and service 
water systems). 

• NUREG-1555, Section 3.3 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.3.1 Water Consumption  
This section provides descriptions of the quantity of 
water required for plant operation, the amount of water 
consumed by the plant water systems, and the amount 
of water discharged to a water body. 

• NUREG-1555, Section 3.3.1 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 
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3.3.2 Water Treatment  
This section provides descriptions of the water 
treatment processes. 

• NUREG-1555, Section 3.3.2 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.4 Cooling System  
This section describes heat removal facilities.  Process 
flow diagrams and other required drawings for 
structures, such as intake, outfall and cooling towers 
are included.  The cooling system is assumed to be 
closed cycle, using a wet cooling tower, with makeup 
water from the Savannah River and blowdown returned 
to the river.  A hydrographic survey of the intake 
channel and the Savannah River in the vicinity of the 
intake channel and outfall location is performed for this 
section as well as for thermal modeling and chemical 
plume modeling.  An additional hydrographic survey is 
made of the streams adjacent to the site that might be 
affected by station construction and operations.  The 
Savannah River hydrographic survey may include bed 
load and suspended sediment sampling and analysis as 
well as river debris characterization.  Data used in this 
section is also be used in SSAR Section 2.4.8. 

• NUREG-1555, Section 3.4 GHES2 120 
GHES3 20 
GHES5 60 

GHES2 80 
GHES3 20 
GHES5 60 
GHES6 20 
PROC 72 
 
S/C:  $140,000 

GHES3 60 
GHES5 50 
GHES6 10 
PROC 24 
 
S/C:  $8,000 

596 hours 
 
S/C:  $148,000 

3.4.1 Description and Operational Modes  
This section provides descriptions of anticipated 
operational modes and the estimated periods of time 
that the cooling system will operate in each mode.  
Anticipated operational modes and quantities of heat 
generated, dissipated to the atmosphere, and released 
in liquid discharges are also described.  For operational 
modes, water source, and quantities of water 
withdrawn, consumed, and discharged are addressed. 

• NUREG-1555, Section 3.4.1 Included in 
Section 3.4. 

Included in 
Section 3.4. 

Included in 
Section 3.4. 

Included in 
Section 3.4. 
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3.4.2 Component Descriptions  
This section provides descriptions of the intake, 
discharge, and heat dissipation systems including 
drawings of structures and descriptions of pumping 
facilities and performance characteristics (e.g., screens, 
flow rates, velocities) for the operational modes. 

• NUREG-1555, Section 3.4.2 Included in 
Section 3.4. 

Included in 
Section 3.4. 

Included in 
Section 3.4. 

Included in 
Section 3.4. 

3.5 Radioactive Waste Management System  
This section provides descriptions of the liquid and 
gaseous radioactive waste management and effluent 
control systems. 

• NUREG-1555, Section 3.5 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.6 Nonradioactive Waste Systems  
This section provides an introduction to the material in  
Sections 3.6.1 through 3.6.3 for nonradioactive waste 
systems. 

• NUREG-1555, Section 3.6 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.6.1 Effluents Containing Chemicals or Biocides  
This section provides descriptions of nonradioactive 
effluent treatment facilities except those covered in 
Section 3.3.2, 3.6.2, and 3.6.3.  Variations of principal 
constituent and trace material concentrations for 
normal modes of plant operation are addressed. 

• NUREG-1555, Section 3.6.1 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.6.2 Sanitary System Effluents  
This section provides a description of the sanitary 
systems (both temporary and permanent), anticipated 
quantity and characteristics of treated effluents, and 
disposal. 

• NUREG-1555, Section 3.6.2 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.6.3 Other Effluents  
This section provides estimates of gaseous emissions 
(e.g., from diesel engines, gas turbines, heating plants, 
incinerators) released during plant operation; the 
location and elevation of release points; the frequency 
of the releases and the treatment before release; and 
the total quantity of SOx, NOx, hydrocarbons, and 
suspended particulates to be discharged annually. 

• NUREG-1555, Section 3.6.3 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 
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3.7 Power Transmission System  
This section provides basic electrical design parameters 
for the plant.  Based on discussions with the NRC, 
transmission design voltage or voltages, line capacity, 
conductor type and configuration, spacing between 
phases, minimum conductor clearances to ground, 
maximum predicted electric-field strength(s) at 1 m 
above ground, the predicted electric-field strength(s) at 
the edge of the right-of-way in kilovolts per meter 
(kV/m), and the design bases for these values are 
described as required.  Basic structural design 
parameters, including illustrations and descriptions of 
towers, conductors, and other structures, with 
dimensions, materials, color, and finish, are also 
addressed.  Topographic maps or aerial photographs 
showing the proposed corridors and all existing major 
high voltage corridors in the region are included.  It is 
assumed that information on transmission corridors 
and necessary system design information is available 
from others. 

• NUREG-1555, Section 3.7 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.8 Transportation of Radioactive Materials 
This section provides a description of the proposed 
methods for the transportation of fuel and radioactive 
wastes to and from the facility. 

• NUREG-1555, Section 3.8 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

4. Environmental Impacts of Construction 
This section provides an introduction to the material in 
Sections 4.1 through 4.6 on environmental impacts of 
construction. 

• NUREG-1555, Section 4.0 0 0 0 0 

4.1 Land-Use Impacts 
This section provides an introduction to the material in 
Sections 4.1.1 through 4.1.3 on land use impacts of 
construction. 

• NUREG-1555, Section 4.1 ENV1 12 
ENV2 20 
ENV3 12 
PROC 24 
 
S/C:  $18,000 

ENV1 24 
ENV2 36 
ENV3 16 
ENV4 24 

ENV1 20 
ENV2 40 
ENV3 15 
ENV4 25 

268 hours 
 
S/C:  $18,000 
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4.1.1 The Site and Vicinity  
The information on the site and vicinity presented in 
Section 2.2.1 is evaluated.  The updated land use 
information is reviewed against applicable regulatory 
requirements (Wetlands Management, Farmland, 
Floodplain, Scenic Rivers Protection, etc.) and considers 
the sequence, duration, and locations of onsite 
construction activities.  Potential land use impacts 
regarding possible dewatering of wetlands, restricting 
local traffic, degrading recreational activities, reducing 
agricultural production, etc., are assessed, and 
mitigation strategies are identified.  A specialty 
subcontractor performs wetland delineation and 
floodplain updates. 

• NUREG-1555, Section 4.1.1 Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

4.1.2 Transmission Corridors and Offsite Areas  
It is assumed that the existing SRS site and the Vogtle 
nuclear plant transmission system are upgraded to 
serve the new plant.  Thus, any potential land impacts 
related to upgrade activities would be minimal.  Per NEI 
01 02, Section 3.3.4, only a general discussion of 
transmission corridor imparts is provided.  Potential 
land use impacts and mitigation strategies are 
identified.  It is assumed that transmission system, 
corridor, and potential impact information is available 
from others. 

• NUREG-1555, Section 4.1.2 Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 
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4.1.3 Historic Properties 
Historic properties listed in the existing SRS documents 
are reviewed.  The updated list of onsite/offsite historic 
properties in Section 2.5.3 is reviewed against the 
regulatory requirements in 36 CFR 800; Department of 
Interior Bulletins 15 and 38; 43 CFR 10; and NRC NRR 
Office Letter No. 906.  It is assumed that no impact 
analysis is required and concurrence of the State 
Historic Preservation Officer is obtained on a finding of 
No Impact.  Appropriate text, tables, and figures are 
included.  It is assumed that no new "significant" 
historical properties are identified.  Only those 
properties in the analysis for the existing facility are 
addressed. 

• NUREG-1555, Section 4.1.3 Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

4.2 Water-Related Impacts  
This section provides an introduction to the material in 
Sections 4.2.1 and 4.2.2. 

• NUREG-1555, Section 4.2 GHES2 50 
GHES5 10 
PROC 24 
 
S/C:  $20,000 

GHES2 190 
GHES5 50 

GHES2 30 
GHES5 40 

394 hours 
 
S/C:  $20,000 

4.2.1 Hydrologic Alterations  
This section is prepared from data developed in 
Section 3.4, from the construction site layout, and from 
results of soil erosion and sediment transport studies, 
and mitigation analysis.  A topographic survey of the site 
is performed to support the development of a soil 
erosion control plan and site drainage controls. 

• NUREG-1555, Section 4.2.1 Included in 
Section 4.2. 

Included in 
Section 4.2. 

Included in 
Section 4.2. 

Included in 
Section 4.2. 

4.2.2 Water-Use Impacts  
This section is based on updated data on water users 
and usage, project water use, and the results of impact 
assessments. 

• NUREG-1555, Section 4.2.2 Included in 
Section 4.2. 

Included in 
Section 4.2. 

Included in 
Section 4.2. 

Included in 
Section 4.2. 
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4.3 Ecological Impacts  
This section provides an introduction to the material in 
Sections 4.3.1 and 4.3.2. 

• NUREG-1555, Section 4.3 ENV1 16 
ENV2 16 
ENV3 16 
ENV4 8 

ENV1 16 
ENV3 8 
ENV4 16 
PROC 24 
 
S/C:  $18,000 

ENV1 40 
ENV3 40 
ENV4 40 

240 hours 
 
S/C:  $18,000 

4.3.1 Terrestrial Ecosystems  
This section addresses and quantifies construction-
related terrestrial impacts resulting from the addition of 
the new plant, using updated baseline terrestrial data 
and information.  A site map showing proposed 
buildings, the land to be cleared, waste disposal areas, 
the construction zone, and the site boundary is 
included.  A proposed milestone schedule of 
construction activities is provided.  The area of each 
plant community and habitat type to be cleared or 
disturbed is described, including how much is being 
destroyed relative to the total amount present in the 
region.  A map superimposing impact areas over 
resource areas to determine the areal extent and 
location is developed and an assessment of the impacts 
of noise on important species is prepared.  It is 
assumed that a noise survey is not required because of 
recent studies performed in the past few years.  Based 
on a recent EIS prepared for another facility proposed 
for the same area, no changes are anticipated in 
terrestrial habitat resulting from construction 
dewatering activities with regard to any wetland, pond, 
etc.  A summary of consultations with appropriate 
federal and state agencies is included.  For any 
commercially or recreationally valuable species in the 
vicinity, the magnitude of the impact for these species 
is estimated. 

• NUREG-1555, Section 4.3.1 Included in 
Section 4.3. 

Included in 
Section 4.3. 

Included in 
Section 4.3. 

Included in 
Section 4.3. 
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 Terrestrial Ecosystems (continued) 
Mitigation measures are proposed and a list of 
commitments and practices for concurrence and 
adoption to limit adverse construction impacts is 
developed. Summaries of the unavoidable impacts 
predicted and the irreversible and irretrievable 
commitments of terrestrial resources predicted to occur 
during construction are prepared.  A specialty 
subcontractor performs field data collection, if data 
collected by the SRS environmental staff is not 
sufficient or up to date, and related impact analysis. 

     

4.3.2 Aquatic Ecosystems  
This section addresses and quantifies construction-
related aquatic impacts resulting from the addition of 
the new plant, using updated baseline aquatic data and 
information.  A map showing the site and vicinity 
delineating areas of construction, particularly those 
where habitats of important aquatic species are 
expected to be altered is developed.  A proposed 
milestone schedule of construction activities is 
provided.  The area of disturbance for each habitat type 
is determined, including the total aquatic area to be 
disturbed and how much is being destroyed relative to 
the total amount present in the region.  No aquatic 
areas are expected to be covered by permanent station 
facilities based on prior studies.  A determination of the 
areal extent and location of construction activities for 
the linear facilities associated with the power plant are  

• NUREG-1555, Section 4.3.2 Included in 
Section 4.3. 

Included in 
Section 4.3. 

Included in 
Section 4.3. 

Included in 
Section 4.3. 
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4.3.2 Aquatic Ecosystems (continued) 
prepared, including dredge spoils disposal and 
placement of fill having impacts on the aquatic 
environment.  A map superimposing impact areas over 
natural resource areas is developed.  A description of 
the magnitude, schedule, and duration of construction 
activities that are expected to impact important aquatic 
species and their habitat is provided.  Changes in 
terrestrial habitat resulting from construction activities 
associated with the linear facilities that will dewater any 
wetland and other aquatic habitats are assessed.  

     

 A summary of consultations with appropriate federal 
and state agencies is included.  Assuming that there are 
commercially or recreationally valuable species in the 
vicinity of these linear facilities, the magnitude of the 
impact for these species is estimated.  
Mitigation measures are proposed and list of 
commitments and practices for concurrence and 
adoption to limit adverse construction impacts is 
developed.  Brief summaries of the unavoidable 
impacts predicted and the irreversible and irretrievable 
commitments of aquatic resources predicted to occur 
during construction are prepared.  A specialty 
subcontractor performs field data collection, if the data 
collected by the SRS environmental staff is insufficient 
or not up to date, and related impact analysis. 

     

4.4 Socioeconomic Impacts  
This section provides an introduction to the material in 
Sections 4.4.1 through 4.4.3. 

• NUREG-1555, Section 4.4 ENV1 8 
ENV2 16 
ENV3 10 
ENV4 10 

ENV1 52 
ENV2 104 
ENV3 44 
ENV4 60 

ENV1 24 
ENV2 48 
ENV3 24 
ENV4 32 

432 hours 
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4.4.1 Physical Impacts  
This section provides an assessment of the direct 
community physical impacts of construction-related 
activities, including noise, odor, vehicle exhaust, dust, 
vibration, and shock from blasting.  Mitigation measures 
to minimize the identified adverse impacts are 
described.  The distribution of people, buildings, roads, 
and recreational facilities vulnerable to impact from 
construction-related activities is identified.  Analytical 
predictions of noise levels at sensitive receptors are 
performed.  Air-modeling analysis is performed to 
predict air pollution levels, including dust, and vehicle 
and heavy construction equipment exhaust. 

• NUREG-1555, Section 4.4.1 Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

4.4.2 Social and Economic Impacts  
Social and economic data, and impact assessment 
reported in existing SRS documents are reviewed.  
Based on the existing information, this section provides 
an assessment of the social and economic impacts 
resulting from construction-related activities and from 
the activities and demands of the construction force, 
and a discussion of the proposed mitigation measures 
to minimize the identified adverse effects.  The 
socioeconomic impacts of construction on regional 
housing and public services, such as safety, social 
services, tourism and recreation, public utilities, 
education, transportation, and offsite land use are 
identified and analyzed (where and relative magnitude).  
The unavoidable adverse social and economic impacts 
are identified and a summary of the irreversible and 
irretrievable commitments of social and economic 
resources predicted to occur is provided.  It is assumed 
that only a qualitative assessment is made of the 
incremental increase in regional productivity and the 
expected annual tax payments to local and State 
governments for the construction period. 

• NUREG-1555, Section 4.4.2 Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 
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4.4.2 Social and Economic Impacts (continued) 
Based on that assessment, the tax revenues generated 
are evaluated to determine if they equal the 
expenditures required to meet the additional demand 
for public facilities and services. 

     

4.4.3 Environmental Justice Impacts  
Based on the information reported in existing SRS 
documents, an assessment is performed to determine if 
there would be disproportionately high and adverse 
human health and environmental impacts on minority 
and low-income populations by construction.  If so, 
mitigation measures to minimize the identified 
potentially adverse impacts are proposed.  Pathways 
are identified where a construction-related 
environmental impact may interact with cultural or 
economic facts that may result in disproportionate 
environmental impacts on minority and low-income 
populations.  Assessments are performed of the degree 
to which each minority or low-income population would 
disproportionately experience adverse health or 
environmental impacts or receive any benefits 
compared with the entire geographic area. 

• NUREG-1555, Section 4.4.3 Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

4.5 Radiation Exposure to Construction Workers  
Although this project is proposed to be situated on a 
site of existing nuclear facilities, the analysis and 
evaluation of the radiological impact of such a facility on 
the construction work force is expected to show that the 
regulatory requirements of 10 CFR 20 are met based on 
the following assumption.  With respect to occupational 
dose limits requirements for summation of internal and 
external doses, the doses that the construction workers 
would receive will be so low as to not require their 
classification as radiation workers. 

• NUREG-1555, Section 4.5 NUC 60 NUC 100 NUC 40 200 hours 
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4.6 Measures and Controls to Limit Adverse Impacts 
During Construction  
This section provides a summary of the potential 
adverse environmental impacts of construction and the 
proposed mitigation measures to limit these adverse 
impacts as identified in Sections 4.1 through 4.5.  Lists 
are provided of the adverse impacts and the 
corresponding measures and controls to limit adverse 
impacts.  The impacts of construction that are of 
sufficient severity to require commitments for mitigating 
the impacts are tabulated. 

• NUREG-1555, Section 4.6 ENV4 20 0 ENV4 60 80 hours 

5. Environmental Impacts of Station Operation  
This section provides an introduction to the material in 
Sections 5.1 through 5.10 on environmental impacts of 
operation. 

• NUREG-1555, Section 5.0 0 0 0 0 

5.1 Land-Use Impacts  
This section provides an introduction to the material in 
Sections 5.1.1 through 5.1.3 on land use impacts of 
operation. 

• NUREG-1555, Section 5.1 ENV1 24 
ENV2 24 
ENV3 24 

ENV1 32 
ENV2 32 
ENV3 16 
ENV4 16 

ENV1 40 
ENV2 40 
ENV3 16 
ENV4 16 

280 hours 

5.1.1 The Site and Vicinity  
A summary of the potential air quality impacts, cooling 
tower effects, and nonradiological and mixed waste 
storage and disposal impacts due to plant operation are 
provided with cross references to the sections 
addressing these impacts in detail.  The probable 
impacts of plant operation on crops/vegetation, 
transportation systems, recreation facilities and 
residential homes are assessed.  Impacts that result in 
direct restrictions of land use in the site vicinity are 
identified and mitigated. 

• NUREG-1555, Section 5.1.1 Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 
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5.1.2 Transmission Corridors and Offsite Areas  
It is assumed that the existing SRS site and the Vogtle 
nuclear plant transmission system will be upgraded to 
serve the new plant.  The impacts due to the frequency, 
duration, and location of operations and maintenance 
at offsite areas are reviewed.  Per NEI 01-02, 
Section 3.3.4, only a general discussion of transmission 
corridor impacts is provided.  Potential land use impacts 
and mitigation strategies are identified.  The relevant 
information is available from others. 

• NUREG-1555, Section 5.1.2 Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

5.1.3 Historic Properties  
The relevant information reported in existing SRS 
documents is reviewed.  Impacts due to the frequency, 
duration, and location of on- and off-site operations on 
significant historic sites are addressed.  It is assumed 
that no new "significant" historical properties are 
identified and that detailed analysis of potential impacts 
and mitigation strategies is not needed.   Properties 
included in the analysis for existing facilities are 
addressed.  It is assumed that no impact analysis is 
required and concurrence of the State Historic 
Preservation Officer is obtained on a finding of No 
Impact.  Appropriate text, tables, and figures are 
included. 

• NUREG-1555, Section 5.1.3 Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

5.2 Water-Related Impacts  
This section provides an introduction to the material in 
Sections 5.2.1 and 5.2.2.  Section 5.2 is prepared from 
data developed in Sections 3.4, 4.2.1, and 4.2.2. 

• NUREG-1555, Section 5.2 GHES2 40 
GHES5 20 

GHES2 40 
GHES5 40 

GHES5 60 200 hours 

5.2.1 Hydrologic Alterations and Plant Water Supply  
This section is based on plant operation data, current 
site hydrologic data, and the results of impact 
assessments. 

• NUREG-1555, Section 5.2.1 Included in 
Section 5.2. 

Included in 
Section 5.2. 

Included in 
Section 5.2. 

Included in 
Section 5.2. 
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5.2.2 Water-Use Impacts 
This section is based on updated data on water user 
and usage in the potentially affected area, project water 
use, and results of the impact assessment. 

• NUREG-1555, Section 5.2.2 Included in 
Section 5.2. 

Included in 
Section 5.2. 

Included in 
Section 5.2. 

Included in 
Section 5.2. 

5.3 Cooling System Impacts  
This section provides an introduction to the material in 
Sections 5.3.1 through 5.3.4.  A fundamental 
assumption is that the cooling system for the plant is a 
closed cycle system consisting of cooling towers.  
Makeup water is withdrawn from the Savannah River.  
The blowdown discharge is also returned to the river.  
The circulating water is passed from the condenser to 
the cooing tower before returning to the circulating 
water pump intake.  Additional cooling systems, if 
necessary, are also described.  A description of the 
system and its impact is included. 

• NUREG-1555, Section 5.3 ENV1 16 
ENV2 32 
ENV3 12 
ENV4 20 
GHES2 20 
GHES3 70 
GHES5 30 
GHES6 20 

ENV1 80 
ENV2 40 
ENV3 60 
ENV4 60 
GHES2 20 
GHES3 260 
GHES5 110 
GHES6 20 
PROC 40 
 
S/C:  $27,000 

ENV1 40 
ENV2 40 
ENV3 30 
ENV4 50 
GHES3 80 
GHES5 110 
GHES6 60 

1320 hours 
 
S/C:  $27,000 

5.3.1 Intake System  
The makeup water system intake may use the existing 
cooling water intake from SRS after modifications and 
upgrading.  A description of the intake is provided.  
Impacts to aquatic habitats as well as water usage are 
discussed.  The impact of low water levels on water 
availability is also included.   

• NUREG-1555, Section 5.3.1 Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.1.1 Hydrodynamic Descriptions and Physical Impacts  
The hydrodynamic impacts of water withdrawal on the 
aquatic habitat will be discussed.  The discussion will 
include required modifications, if any, to the existing 
intake channel to minimize the adverse impact on the 
aquatic habitat. 

• NUREG-1555, Section 
5.3.1.1 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 
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5.3.1.2 Aquatic Ecosystems  
A brief description of the plant cooling system and the 
application of best intake technology is provided.  
Existing aquatic studies and the NPDES permit for an 
existing coal-fired plant on another part of the SRS are 
reviewed. A specialty subcontractor addresses the 
impacts of entrapment, impingement, and entrainment 
resulting from the intake structure. 

• NUREG-1555, Section 
5.3.1.2 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.2 Discharge System  
This section provides an introduction to the material in 
Sections 5.3.2.1 and 5.3.2.2. 

• NUREG-1555, Section 5.3.2 Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.2.1 Thermal Description and Physical Impacts  
The heat discharge system to the aquatic environment 
is described, addressing the liquid effluent to the 
Savannah River. 

• NUREG-1555, Section 
5.3.2.1 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.2.2 Aquatic Ecosystems  
A description, quantification, and assessment of 
potential thermal, physical, and chemical stresses to 
aquatic systems that may occur as a result of any plant 
effluent discharges to receiving water bodies is 
provided.  Based on information in Sections 2.3.1, 
2.3.3, 2.4.2, 3.6.1, 3.6.2, and 5.2.1; and on relevant 
existing information including the SRS current NPDES 
permit, the potential thermal, physical, and chemical 
impacts to aquatic systems resulting from effluent 
discharge from the new power plant are evaluated.  
Since the potential impacts of the discharge of heated 
water have been effectively minimized by the use of 
cooling towers, only limited thermal impacts are 
associated with the discharge of the heated plant 
discharge, and the thermal impact is expected to be 
relatively small.  The thermal plume of the plant effluent 
into the Savannah River is predicted using a well-
accepted numerical model and the hydrographic survey 
data obtained for Section 3.4. 

• NUREG-1555, Section 
5.3.2.2 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 
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5.3.2.2 Aquatic Ecosystems (continued) 
A chemical dispersion analysis is performed to evaluate 
the combined environmental impacts of chemical and 
biocide discharges resulting from the plant cooling 
tower blowdown.  A specialty subcontractor addresses 
potential thermal, physical, and chemical plume 
impacts. 

     

5.3.3 Heat-Discharge System  
This section provides an introduction to the material in 
Sections 5.3.3.1 and 5.3.3.2. 

• NUREG-1555, Section 5.3.3 Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.3.1 Heat Dissipation to the Atmosphere  
Seasonal/Annual Cooling Tower Impact (SACTI) 
modeling is performed to assess potential vapor plume 
impacts to the environment: length and frequency of 
elevated plumes, fogging/icing frequencies, salt 
deposition, and cloud shadowing.  The potential impacts 
on transportation caused by fogging/icing, and 
shadowing impacts are evaluated.  It is assumed that at 
least 3 years of the appropriate National Weather 
Service (NWS) hourly meteorological data are available 
for SACTI modeling purposes.  Cooling tower data 
(physical dimensions, orientation, exit diameter, flow 
rate, height of the tower, number of fans, air exit 
temperature, amount of heat released, number of water 
cycles, temperature of water entering and leaving the 
tower, and drift characteristics) are extracted from 
Section 3.4.   It is assumed that the use of 
meteorological data purchased from the National 
Climatological Data Center (NCDC) is acceptable to the 
NRC for the SACTI model runs.  NWS data is used 
because onsite data does not contain the wet bulb 
temperature, relative humidity, and twice-daily mixing 
height data that are required by SACTI. 

• NUREG-1555, Section 
5.3.3.1 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 
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5.3.3.2 Terrestrial Ecosystems  
Cooling system impacts to the terrestrial environment, 
including deposition of salt drift on vegetation (by a 
specialty subcontractor) and fogging/icing frequency, 
are assessed.  Drift isopleths are provided on a 
seasonal basis to define areas of possible botanical 
injury. 

• NUREG-1555, Section 
5.3.3.2 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.4 Impacts to Members of the Public  
It is assumed that wet cooling towers are used.  
Estimates of the noise levels resulting from operation of 
the cooling towers at the site boundary and at the 
nearest offsite residence are made.  Potential noise 
impacts are addressed with respect to State regulations 
and limits and mitigated, if required.  The cooling tower-
induced fogging and icing impacts on motorists’ safety 
at the nearby roads are assessed. 

• NUREG-1555, Section 5.3.4 Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.4 Radiological Impacts of Normal Operation  
This section provides an introduction to the material in 
Sections 5.4.1 through 5.4.4 that describe radiological 
impacts of normal operation.   

• NUREG-1555, Section 5.4 TECH 8 
NUC 160 

TECH 8 
NUC 350 

TECH 8 
NUC 60 

594 hours 

5.4.1 Exposure Pathways  
Pathways by which radiation and radioactive effluents 
can be transmitted from the proposed plant to living 
organisms are identified and described.  The pathways 
by which gaseous and liquid radioactive effluents can 
be transported to the individual receptors and the 
location of these receptors are identified.  Quantitative 
information on the production of major types of foods 
within 50 miles of the plant and the expected 
consumption of these foods by the local population is 
provided. 

• NUREG-1555, Section 5.4.1 Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
7. ESP Estimate for the Preferred DOE Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

213 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 7-1.  Savannah River ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

5.4.2 Radiation Doses to Members of the Public  
Estimates of individual and collective doses due to 
radioactive gaseous and liquid effluents released from 
the plant in the course of normal plant operation are 
provided.  Calculations of the maximum individual doses 
and the total collective doses to the population within a 
50-mile radius of the plant for 5 years after the time of 
the licensing action are provided. 

• NUREG-1555, Section 5.4.2 Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

5.4.3 Impacts to Members of the Public  
The radiological impacts on individuals of radioactive 
effluents released from the plant in the course of 
normal operation are evaluated.  The calculated doses 
are compared to the acceptance criteria in 10 CFR 20 
and 10 CFR 50. 

• NUREG-1555, Section 5.4.3 Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

5.4.4 Impacts to Biota Other than Members of the Public  
It is determined if there is any potential for significant 
radiological impacts to biota other than members of the 
public and, if so, the nature and magnitude of the 
impact are estimated.  The biota considered includes 
those in the pathways identified in Section 5.4.1 as well 
as those appearing on the endangered species list.  

• NUREG-1555, Section 5.4.4 Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

5.5 Environmental Impacts of Waste  
This section provides an introduction to the material in 
Sections 5.5.1 and 5.5.2. 

• NUREG-1555, Section 5.5 ENV1 10 
ENV2 20 
ENV3 8 
ENV4 12 

ENV1 24 
ENV2 48 
ENV3 18 
ENV4 30 

ENV1 16 
ENV2 32 
ENV3 12 
ENV4 20 

250 hours 
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5.5.1 Nonradioactive-Waste-System Impacts  
The information from Sections 3.6.1, 3.6.2, and 3.6.3 is 
reviewed against the regulatory requirements for air 
quality, water, solid waste, and hazardous waste.  
Acquisition of individual permits and consultations with 
the various governmental agencies are provided.  It is 
assumed that there will be no liquid or solid waste 
disposal on site and that nonhazardous and hazardous 
waste is disposed of offsite in licensed facilities.  
Nonradiological waste streams addressed include air 
emissions, waste water discharges, storm water 
discharges, cooling system effluent, nonhazardous 
domestic (trash) and industrial (trash rack debris, spent 
materials and debris, etc.), hazardous waste, laboratory 
waste. 

• NUREG-1555, Section 5.5.1  Included in 
Section 5.5. 

Included in 
Section 5.5. 

Included in 
Section 5.5. 

Included in 
Section 5.5. 

5.5.2 Mixed Waste Impacts  
The addition of the new unit(s) to the mixed waste 
program of the existing plant is addressed.  It is 
assumed that a mixed waste plant parameter envelope 
is available and/or an estimate based on existing 
programs. 

• NUREG-1555, Section 5.5.2 Included in 
Section 5.5. 

Included in 
Section 5.5. 

Included in 
Section 5.5. 

Included in 
Section 5.5. 

5.6 Transmission System Impacts  
This section will provide an introduction to the material 
in Sections 5.6.1 through 5.6.3. 

• NUREG-1555, Section 5.6 ENV1 16 
ENV3 16 
ENV4 8 

ENV1 8 
ENV2 8 
ENV4 8 

ENV1 20 
ENV2 20 
ENV3 16 
ENV4 16 

176 hours 

5.6.1 Terrestrial Ecosystems  
It is assumed that the existing transmission system for 
the SRS site and Vogtle will be upgraded to serve the 
new plant.  Also, there will need to be a transmission 
line installed to connect the new plant to the existing 
transmission system.  The terrestrial ecosystem impacts 
due to the frequency, duration, and location of 
operations and maintenance at offsite areas are 
reviewed.  Per NEI 01-02, Section 3.3.4, only a general 
discussion of transmission corridor impacts is provided. 

• NUREG-1555, Section 5.6.1 Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 
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5.6.2 Aquatic Ecosystems  
It is assumed that a review of transmission corridor 
impacts on aquatic ecosystems is not required based 
on NEI 01-02, Section 3.3.4.  It is assumed that the 
impact analysis developed by others and a summary of 
the impact analysis report is provided in this section. 

• NUREG-1555, Section 5.6.2 Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

5.6.3 Impacts to Members of the Public  
It is assumed that a review of transmission corridor 
impacts on members of the public is not required based 
on NEI 01-02, Section 3.3.4.  A general discussion of 
transmission corridor impacts is provided. 

• NUREG-1555, Section 5.6.3 Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

5.7 Uranium Fuel Cycle Impacts 
This section provides a description of the expected 
impacts on the uranium fuel cycle based on a specialty 
subcontractor analysis. 

• NUREG-1555, Section 5.7 ENV4 40 
NUC 40 

ENV4 40 
NUC 40 
PROC 30 
 
S/C:  $53,000 

ENV4 24 
NUC 32 

246 hours 
 
S/C:  $53,000 

5.8 Socioeconomic Impacts  
This section provides an introduction to the material in 
Sections 5.8.1 through 5.8.3. 

• NUREG-1555, Section 5.8 ENV1 18 
ENV2 36 
ENV3 14 
ENV4 24 

ENV1 42 
ENV2 84 
ENV3 30 
ENV4 52 

ENV1 36 
ENV2 72 
ENV3 24 
ENV4 40 

472 hours 
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5.8.1 Physical Impacts of Station Operation  
An assessment of the direct physical impacts of plant 
operation on the community, including noise, odors, 
exhaust, and visual intrusion is provided.  A discussion 
of the proposed mitigation measures to minimize the 
identified adverse impacts is included.  The distribution 
of people, buildings, roads, and recreational facilities 
vulnerable to impact from operation-related activities is 
identified.  Predicted noise levels at sensitive receptors, 
e.g., hospitals, residences, and recreational areas are 
identified.  The plant visual appearance from sensitive 
surrounding areas is evaluated considering visual 
aesthetic and visibility impacts of visual plumes.  Air-
modeling analysis is performed to predict 
nonradiological air pollution (e.g., emergency diesel 
generator emissions).  It is assumed that the 
emergency diesel generator is a major source that 
requires a permit in accordance with the applicable 
state air quality regulations. 

• NUREG-1555, Section 5.8.1 Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

5.8.2 Social and Economic Impacts of Station Operation  
Information reported in existing SRS documents is 
reviewed.  The socioeconomic impacts from plant 
operation on regional labor and housing, tax revenues 
to local jurisdictions, social or economic consequences 
of water-use or land-use impacts, and public services, 
such as safety, social services, tourism and recreation, 
public utilities, education, and transportation are 
identified.  It is assumed that some results from the 
analyses performed in Section 4.4.2 and the existing 
reports can be extrapolated or modified.  Significant 
impacts are identified and mitigation measures to 
minimize the adverse impacts are developed.  
Unavoidable adverse social and economic impacts are 
identified. 

• NUREG-1555, Section 5.8.2 Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 
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5.8.3 Environmental Justice Impacts  
The pathways where any station-operation-related 
environmental impact may interact with cultural or 
economic facts that may result in disproportionate 
environmental impacts on minority and low-income 
populations are identified.  An assessment is provided 
of the degree to which each minority or low-income 
population is disproportionately receiving adverse 
human health or environmental (including 
socioeconomic) impacts during plant operations and 
reasonably anticipated accidents as compared with the 
entire geographic area.  Mitigation measures to 
minimize the identified adverse impacts are proposed.  
The unavoidable adverse environmental justice impacts 
are identified and a summary of the irreversible and 
irretrievable commitments that disproportionately affect 
minority and low-income populations is provided. 

• NUREG-1555, Section 5.8.3 Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

5.9 Decommissioning  
This section contains a certification that financial 
assurance for radiological decommissioning will be 
provided. 

• NUREG-1555, Section 5.9 PM 80 PM 80 PM 80 240 hours 

5.10 Measures and Controls to Limit Adverse Impacts 
During Operation  
This section provides a summary of the potential 
adverse environmental impacts of operation and the 
proposed mitigation measures to limit these adverse 
impacts as identified in Sections 5.1 through 5.9.  The 
impacts of operation that are of sufficient severity to 
require commitments for mitigating the impacts of 
operation are tabulated. 

• NUREG-1555, Section 5.10 0 0 ENV1 16 
ENV2 32 
ENV3 12 
ENV4 20 

80 hours 

6. Environmental Measurements and Monitoring 
Programs  
This section provides an introduction to the material in 
Sections 6.1 through 6.7. 

• NUREG-1555, Section 6.0 0 0 0 0 
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6.1 Thermal Monitoring  
A thermal monitoring plan is developed for use during 
operation of the plant to monitor the thermal plume.  A 
baseline monitoring plan is also developed for collecting 
data and processing by a subcontractor.  Existing 
monitoring data collected by SRS, since it covers a long 
period, will be obtained and evaluated.  This information 
is the basis for defining the scope and frequency of the 
collection of additional baseline data.  The sampling is 
performed on a quarterly basis. 

• NUREG-1555, Section 6.1 GHES5 100 
GHES6 40 
PROC 40 
 
S/C:  $42,000 

GHES5 20 
GHES6 20 

GHES5 20 
GHES6 20 

260 hours 
 
S/C:  $42,000 

6.2 Radiological Monitoring  
The addition of the new plant to the radiological 
monitoring program of the existing plant is addressed. 

• NUREG-1555, Section 6.2 0 0 0 0 

6.3 Hydrological Monitoring  
A potential impact assessment based on site hydrologic 
conditions is performed.  The monitoring locations are 
determined and specifications of monitoring equipment 
and data collections are prepared for subcontractor 
work. 

• NUREG-1555, Section 6.3 GHES2 50 
GHES5 40 
PROC 40 
 
S/C:  $40,000 

GHES2 40 
GHES5 40 

GHES2 10 
GHES5 20 

244 hours 
 
S/C:  $40,000 

6.4 Meteorological Monitoring  
The Meteorological Monitoring Program at the SRS is 
reviewed.  It is assumed that for the existing 
meteorological tower:  (1) the location is acceptable for 
use with the new plant (that the tower(s) will not have to 
be relocated), (2) the meteorological tower data is used 
for all phases of construction and operation, and (3) the 
data from the meteorological tower is representative of 
dispersion conditions at the site and to 80 km.  
Validation of the assumptions is made. 

• NUREG-1555, Section 6.4 ENV1 8 
ENV2 16 
ENV3 6 
ENV4 10 

ENV1 10 
ENV2 20 
ENV3 8 
ENV4 12 

ENV1 6 
ENV2 8 
ENV3 6 
ENV4 8 

122 hours 

6.5 Ecological Monitoring  
This section provides an introduction to the material in 
Sections 6.5.1 and 6.5.2. 

• NUREG-1555, Section 6.5 ENV1 20 
ENV3 16 
ENV4 28 
PROC 40 
 
S/C:  $65,000 

ENV1 40 
ENV2 24 
ENV3 36 
ENV4 24 

ENV1 24 
ENV3 20 
ENV4 8 

308 hours 
 
S/C:  $65,000 
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6.5.1 Terrestrial Ecology and Land Use  
The Terrestrial Ecological Monitoring Programs at the 
SRS are reviewed.  Guidance for developing the scope 
of the Pre-Application Monitoring Programs is derived 
from the Environmental Monitoring Program for the 
SRS.  Pre-application monitoring activities are based on 
9 months (3 seasons) of data to support submittal of 
the ESP Application in 15 months.  It is assumed that 
annual cycles can be addressed by extrapolation of 
information from the years of monitoring for the existing 
SRS Environmental Monitoring Program.  It is assumed 
that laboratory analyses are not required.  A specialty 
subcontractor performs data collection and data 
analysis. 

• NUREG-1555, Section 6.5.1 Included in 
Section 6.5. 

Included in 
Section 6.5. 

Included in 
Section 6.5. 

Included in 
Section 6.5. 

6.5.2 Aquatic Ecology  
The existing Aquatic Ecological Monitoring Programs are 
reviewed.  Guidance for developing the scope of the 
Monitoring Programs is derived from the existing SRS 
Environmental Monitoring Program.  Pre-application 
monitoring activities are based on 9 months (3 
seasons) of data to support submittal of the ESP 
Application in 15 months.  It is assumed that annual 
cycles can be addressed by extrapolation of information 
from the Operations Monitoring Program.  A specialty 
subcontractor performs data collection and data 
analysis. 

• NUREG-1555, Section 6.5.2 Included in 
Section 6.5. 

Included in 
Section 6.5. 

Included in 
Section 6.5. 

Included in 
Section 6.5. 
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6.6 Chemical Monitoring  
The information from Sections 2.3.2, 2.3.3, 3.3, 3.6, 
and 5.3 are reviewed against the regulatory 
requirements for water quality.  Water Quality 
Monitoring Program Plans (for Construction, 
Preoperational, and Operational) are prepared.  It is 
assumed that a Pre-Application Monitoring Program is 
not required; rather information that is required is 
available from Section 2.3.3, as updated from the 
existing SRS Environmental Monitoring Program.  The 
Preoperational Monitoring Program is required to 
conform to the latest regulations and current NPDES 
conditions.  A specialty subcontractor performs data 
collection and data analysis. 

• NUREG-1555, Section 6.6 ENV1 8 
ENV2 16 
ENV3 6 
ENV4 10 

ENV1 28 
ENV3 36 
ENV4 36 

ENV1 12 
ENV2 20 
ENV3 8 
ENV4 16 

200 hours 

6.7 Summary of Monitoring Programs  
The tabular listings of the Environmental Monitoring 
Programs in Sections 6.1 through 6.6 are reviewed.  
One table per program is prepared including all phases.  
Programs or program elements that are required by 
other regulatory agencies are identified, including which 
element(s) are from existing programs or represent 
commitments.  When detailed program elements will be 
available for the Operational phase is identified. 

• NUREG-1555, Section 6.7 ENV2 4 
ENV4 8 

0 ENV1 12 
ENV2 24 
ENV3 8 
ENV4 16 

72 hours 

7. Environmental Impacts of Postulated Accidents 
Involving Radioactive Materials  
This section provides an introduction to the material in 
Sections 7.1 through 7.4 that describes radiological 
impacts of postulated accidents. 

• NUREG-1555, Section 7.0 0 0 0 0 

7.1 Design Basis Accidents 
The results of evaluations of offsite dose consequences 
from bounding design basis accidents are presented 
based on input from the reactor vendors. 

• NUREG-1555, Section 7.1 0 0 0 0 
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7.2 Severe Accidents  
Dose consequence analysis for severe accidents are 
presented, including the socioeconomic impacts and 
the impact to biota, based on input from the reactor 
vendors. 

• NUREG-1555, Section 7.2 NUC 60 NUC 80 NUC 60 200 hours 

7.3 Severe Accident Mitigation Alternatives  
This section is not applicable to Early Site Permit 
Applications per NRC SECY-91-041, dated February 13, 
1991. 

• NUREG-1555, Section 7.3 0 0 0 0 

7.4 Transportation Accidents  
This section describes postulated transportation 
accidents based on a subcontractor analysis. 

• NUREG-1555, Section 7.4 ENV4 40 
NUC 40 

ENV4 40 
NUC 80 
PROC 30 
 
S/C:  $52,000 

ENV4 24 
NUC 32 

286 hours 
 
S/C:  $52,000 

8. Need for Power 
This section of NUREG-1555 is not applicable to the 
ESP Environmental Report based on the requirements 
of 10 CFR 52.17(a)(2). 

• NUREG-1555, Section 8.0 0 0 0 0 

9. Alternatives to the Proposed Action  
This section provides an introduction to the material in 
Sections 9.1 through 9.4. 
 
The extent of consideration of alternatives to the 
proposed action is being discussed between the NRC 
and industry representatives 

• NUREG-1555, Section 9.0 0 0 0 0 

9.1 No-Action Alternative 
This section describes evaluations performed by the 
Applicant, the state, and others regarding the need for 
power and energy supply alternatives. 

• NUREG-1555, Section 9.1 LIC 8 LIC 8 LIC 24 40 hours 

9.2 Energy Alternatives 
This section provides an introduction to the material in 
Sections 9.2.1 through 9.2.3. 

• NUREG-1555, Section 9.2 LIC 8 LIC 8 LIC 24 40 hours 
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9.2.1 Alternatives Not Requiring New Generating Capacity 
This section evaluates the economic and technical 
feasibility of supplying the projected demand for 
electrical energy without constructing a new plant and 
initiating energy conservation measures that would 
avoid the need for a new plant. 

• NUREG-1555, Section 9.2.1 Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

9.2.2 Alternatives Requiring New Generating Capacity 
This section evaluates alternative sources of energy 
that could reasonably be expected to meet the demand 
from both a load and economic standpoint. 

• NUREG-1555, Section 9.2.2 Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

9.2.3 Assessment of Alternative Energy Sources and 
Systems 
This section evaluates if one or more of the alternatives 
can be expected to provide an appreciable reduction in 
the overall environmental impact or offer solutions to 
potential adverse impacts predicted for the proposed 
plant. 

• NUREG-1555, Section 9.2.3 Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

9.3 Alternative Sites 
This section includes a discussion of this study.  Other 
potential sites are not evaluated. 

• NUREG-1555, Section 9.3 ENV2 24 
ENV4 24 

ENV2 24 
ENV4 24 

ENV2 30 
ENV4 40 

166 hours 

9.4 Alternative Plant and Transmission Systems 
This section provides an introduction to the material in 
Sections 9.4.1 through 9.4.3. 

• NUREG-1555, Section 9.4 ENV2 24 
ENV4 24 
MECH 12 
ELEC 24 

ENV2 24 
ENV4 24 
MECH 12 
ELEC 24 

ENV2 30 
ENV4 40 
MECH 12 
ELEC 16 

266 hours 

9.4.1 Heat Dissipation Systems 
This section evaluates alternatives to the planned heat 
dissipation system to determine if there are alternatives 
that are environmentally preferable or equivalent to the 
proposed system. 

• NUREG-1555, Section 9.4.1 Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

9.4.2 Circulating Water Systems 
This section evaluates alternatives to the planned 
circulating water system to determine if there are 
alternatives that are environmentally preferable or 
equivalent to the proposed system. 

• NUREG-1555, Section 9.4.2 Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 
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9.4.3 Transmission Systems 
This section evaluates alternatives to the planned 
transmission system to determine if there are 
alternatives that are environmentally preferable or 
equivalent to the proposed system. 

• NUREG-1555, Section 9.4.3 Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

10. Environmental Consequences of the Proposed Action  
This section provides an introduction to the material in 
Sections 10.1 through 10.4. 
 

• NUREG-1555, Section 10.0 0 0 0 0 

10.1 Unavoidable Adverse Environmental Impacts  
The information in Sections 4.6 and 5.10 is reviewed.  
Unavoidable adverse environmental impacts are 
identified in appropriate text and summary tables.   

• NUREG-1555, Section 10.1 ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

ENV1 4 
ENV3 8 
ENV4 4 

ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

64 hours 

10.2 Irreversible and Irretrievable Commitments of 
Resources  
The information in Section 4 for construction and 
Section 5 for operation is reviewed.  Irreversible and 
irretrievable commitments of resources are identified in 
appropriate text and summary tables. 

• NUREG-1555, Section 10.2 ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

ENV1 4 
ENV3 8 
ENV4 4 

ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

64 hours 

10.3 Relationship Between Short-Term Uses and Long-
Term Productivity of the Human Environment 
Sections 10.1, 10.2, and the applicable portions of 
Sections 4.0 and 5.0 are reviewed.  Local short-term 
uses of the environment and the impacts of these uses 
on long-term environmental productivity are reviewed. 

• NUREG-1555, Section 10.3 ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

ENV1 4 
ENV3 8 
ENV4 4 

ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

64 hours 

10.4 
 

Benefit-Cost Balance 
This section provides an introduction to the material in 
Sections 10.4.1 through 10.4.3. 

• NUREG-1555, Section 10.4 0 0 LIC 20 20 hours 

10.4.1 Benefits 
This section identifies and tabulates the benefits of 
construction and operation of the proposed units. 

• NUREG-1555, Section 10.4.1 0 0 Included in 
Section 10.4. 

Included in 
Section 10.4. 
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Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

10.4.2 Costs 
This section identifies and tabulates the internal and 
external costs of construction and operation of the 
proposed units. 

• NUREG-1555, Section 10.4.2  0 0 Included in 
Section 10.4. 

Included in 
Section 10.4. 

10.4.3 Summary 
This section analyzes and evaluates the benefits and 
costs of the project. 

• NUREG-1555, Section 10.4.3 0 0 Included in 
Section 10.4. 

Included in 
Section 10.4. 

-- Compile and Issue Revision A ER 
 
Review Revision A ER 
 
Resolve Comments and Issue Revision B ER  

N/A 0 0 LIC 360 
ENV2 64 
ENV4 160 
GHES2 48 
GHES5 120 
MECH 48 
ELEC 28 
CIV 32 
NUC 48 

908 hours 

PART 4 – EMERGENCY RESPONSE PLAN 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations and Acronyms 

• 10 CFR 52.17(b)(1) 
• 10 CFR 52.17(b)(2)(i) 
• 10 CFR 52.17(b)(3) 
• NUREG-0654, Revision 1, 

Supplement 2 

0 0 0 0 

1. IDENTIFICATION OF PHYSICAL CHARACTERISTICS 
The physical characteristics unique to the site are 
identified, such as egress limitations from the area 
surrounding the site that could pose a significant 
impediment to the development of an Emergency Plan. 

• NUREG-0654, Revision 1, 
Supplement 2, Section II 

0 0 EP 440 440 hours 

1.1 Site Description • NUREG-0654, Revision 1, 
Supplement 2, Section II 

0 0 Included in 
Section 1. 

Included in Section 1. 

1.2 Evacuation Time Estimate Analysis 
An evacuation time estimate analysis is provided 
consistent with the existing SRS Site Emergency Plan. 

• NUREG-0654, Revision 1, 
Supplement 2, Section II.A 

0 0 Included in 
Section 1. 

Included in Section 1. 
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Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

2. MAJOR FEATURES OF THE EMERGENCY PLAN 
Proposed major features of the Emergency Plan are 
identified. 

• NUREG-0654, Revision 1, 
Supplement 2, Section III 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.1 Emergency Planning Zones 
The size of the EPZs are described. 

• NUREG-0654, Revision 1, 
Supplement 2, Section III.A 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2 Planning Standards and Evaluation Criteria 
This section provides an introduction to the material in 
Sections 2.2.1 through 2.2.14. 

• NUREG-0654, Revision 1, 
Supplement 2, Section III.B 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.1 Assignment of Responsibility (Organization Control) 
Primary responsibilities for emergency response are 
identified by the Applicant and by state and local 
organizations. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.A 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.2 Onsite Emergency Organization 
Interfaces among various onsite response activities and 
offsite support and response activities are identified. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.B 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.3 Emergency Response Support and Resources 
Arrangements for requesting assistance resources are 
described, and organizations capable of augmenting the 
planned response are identified. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.C 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.4 Emergency Classification System 
A standard emergency classification scheme is 
specified. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.D 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.5 Notification Methods and Procedures 
The means are described for notification by the 
Applicant of state and local response organizations, and 
for notification of emergency personnel and the 
populace within the plume exposure pathway EPZ. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.E 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.6 Emergency Communications 
Provisions are described for prompt communications 
among principal response organizations to emergency 
personnel and to the public. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.F 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.7 Public Education and Information 
An emergency planning program for the public and 
news media is described. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.G 

0 0 Included in 
Section 1. 

Included in Section 1. 
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2.2.8 Emergency Facilities and Equipment 
Adequate emergency facilities and equipment to 
support the emergency response are described. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.H 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.9 Accident Assessment 
Adequate methods, systems, and equipment are 
described for assessing and monitoring actual or 
potential offsite consequences of a radiological 
emergency condition. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.I 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.10 Protective Response 
A range of protective actions is described for the plume 
exposure pathway EPZ for the public and emergency 
workers. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.J 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.11 Radiological Exposure Control 
Means are described for controlling radiological 
exposures to emergency workers in an emergency. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.K 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.12 Medical and Public Health Support 
Contacts and arrangements are described for medical 
services for contaminated injured individuals. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.L 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.13 Recovery and Reentry Planning and Postaccident 
Operations 
Per NUREG-0654 (R1/S2), this section is not applicable 
to ESPs. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.M 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.14 Exercises and Drills 
Per NUREG-0654 (R1/S2), this section is not applicable 
to ESPs. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.N 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.15 Radiological Emergency Response Training 
A radiological emergency response training program is 
described for those who may be called on to assist in an 
emergency. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.O 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.16 Responsibility for the Planning Effort 
Responsibilities are established for plan development 
and review and for distribution of emergency plans, and 
training is described for planners. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.P 

0 0 Included in 
Section 1. 

Included in Section 1. 
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3. CONTACTS AND ARRANGEMENTS 
This section describes contacts and arrangements 
made for the Emergency Plan. 

• 10 CFR 52.17(b)(3) 
• NUREG-0654, Revision 1, 

Supplement 2, Sections II.B 
and III.C 

0 0 Included in 
Section 1. 

Included in Section 1. 

4. CONFORMANCE WITH REGULATORY REQUIREMENTS 
AND GUIDANCE 
This section identifies the conformance (compliance) 
with applicable regulatory requirements (e.g., 10 CFR) 
and regulatory guidance documents (e.g., Regulatory 
Guides, NEI 01-02, NUREGs, etc.) 

None 0 0 Included in 
Section 1. 

Included in Section 1. 

5. REFERENCES 
 

None 0 0 Included in 
Section 1. 

Included in Section 1. 

NA Compile and Issue Revision A ERP 
 
Review Revision A ERP 
 
Resolve Comments and Issue Revision B ERP 

N/A 0 0 LIC 60 60 hours 

PART 5 – PROGRAMS AND PLANS 

--- Table of Contents 
 

None     

Plan 1 QUALITY ASSURANCE PROGRAM 
A Quality Assurance Program for the Savannah River 
ESP project is developed and submitted to the NRC for 
review.  A summary of the detailed QAP is Included in 
Section this part of the ESP Application. 

• 10 CFR 50.34(a) 0 0 QA 320 320 hours 

Plan 2 SITE REDRESS PLAN 
 

• 10 CFR 52.17(c) 
• 10 CFR 50.10(e)(1) 
• NEI 01-02, Section 3.2.3 
• Reference 1, Section 5 

0 0 0 0 
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Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

1. DESCRIPTION OF SITE PREPARATION ACTIVITIES 
This section describes the site preparation activities 
that are planned for each reactor type based on the 
evaluations and engineering performed in support of 
SSAR Section 1.3 and ER Section 3. 

• 10 CFR 50.10(e)(1) 
• 10 CFR 52.25 

GHES5 16 
MECH 16 
ELEC 16 
CIV 16 
CONS 40 

GHES5 12 
MECH 8 
ELEC 8 
CIV 32 

GHES5 32 
MECH 8 
ELEC 8 
CIV 60 
CONS 48 

352 hours 

2. SITE REDRESS PLAN 
This section introduces the material in Sections 2.1 
through 2.6. 

• Reference 1, Section 5 GHES5 16 
MECH 16 
ELEC 16 
CIV 16 

LIC 32 
ENV1 12 
ENV2 24 
ENV3 10 
ENV4 14 
GHES5 32 
CONS 20 

LIC 20 
ENV1 2 
ENV2 4 
ENV3 2 
ENV4 4 
GHES5 12 
MECH 16 
ELEC 16 
CIV 32 
CONS 24 

340 hours 

2.1 General 
This section outlines the overall objectives for the 
redress plan and the conceptual options that were 
considered. 

• Reference 1, Section 5.1 Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 

2.2 Site Redress Criteria 
This section identifies the criteria that govern the 
redress plan and activities. 

• Reference 1, Section 5.2 Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 

2.3 Description of Redress Plan 
This section describes the activities that will be 
implemented to redress the site including: 
• Physical Activities 
• Future Site Ownership and Use 
• Use of Applicant-Constructed Facilities for Future 

Use 
• Habitat Replacement 
• Restoration of Sensitive Water Resource Features 
• Recontouring, Revegetation, and Replanting Cleared 

Areas 
• Potential Liabilities 
• Potential Contamination 

• NEI 01-02, Section 3.2.3 
• Reference 1, Section 5.3 

Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 
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Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
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Analyses Write Section Total 

2.4 Impacts on Existing Redress and Decommissioning 
Plans 
This section identifies and evaluates any impacts on 
plans for the existing units and the ISFSI. 

• NEI 01-02, Section 3.2.3 Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 

2.5 Financial Capability 
This section describes the Applicant’s financial 
capability to complete the redress of the site if the 
unit(s) should not be built. 

• Reference 1, Section 5 Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 
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Table 7-1.  Savannah River ESP Resource Estimate 

Resource Requirements (Hours) 

Number Activity Resources Total 

OTHER PROJECT ACTIVITIES 

1. PREPARE PROJECT PROCEDURES, QA PLAN, ETC. QA 360 360 hours 

2. NRC REVIEW AND APPROVAL 
• Compile and Submit Revision 0 ESP Application 
• NRC Review Costs including NRC Subcontractor costs 
• Respond to NRC Requests for Additional Information 

(RAIs) 
• Prepare Revisions to the ESP Application 
• Attend Meetings 
• Support Hearings 
 
NRC hours based on Table V.D-1 in NRC SECY-01-0188, 
dated October 12, 2001, “Future Licensing and 
Inspection Readiness Assessment.”  20 FTEs x 2080 
hours/yr x 0.33 (1/3 of costs for 3 lead applicants) = 
13867 NRC review hours.  $1,700,000 x 0.33 = 
$567,000 in NRC subcontractor costs. 

LIC 644 
LEG1 120 
LEG2 120 
ENV1 500 
ENV4 500 
GHES2 500 
GHES5 500 
MECH 200 
ELEC 120 
NUC 200 
CONS 60 
PROC 80 
    
S/C:   $15,000 
 
NRC 13867 
NRC S/C:  $567,000 

3504 hours 
S/C:  $15,000 
 
NRC:  13867 hours 
NRC S/C:  $567,000 

3. PROJECT MANAGEMENT 
0.5 FTE for Applicant and Contractor for 33 months 

PM 2695 
CPM 2695 

5390 hours 

4. PROJECT ENGINEER 
1.0 FTE for Applicant and Contractor for 15 months, 0.5 
FTE for 18 months 

PE 3920 
CPE 3920 

7840 hours 

5. TECHNOLOGY ENGINEER 
0.25 FTE for 33 months 

TECH 1350 1350 hours 
 



 

 

PART 2 — EVALUATION OF THE INEEL, PORTSMOUTH, AND SAVANNAH RIVER SITES 
7. ESP Estimate for the Preferred DOE Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

231 

PART 2 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
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Resource Requirements (Hours) 

Number Activity Resources Total 

6. LICENSING 
0.7 FTE for Applicant for 15 months, 1.0 FTE for 
Contractor for 15 months, 0.5 FTE for Applicant and 
Contractor for 18 months 

LIC 3220 
CLIC 3920 

7140 hours 

7. PROJECT CONTROLS 
0.5 FTE for 33 months. 

PRC 2695 2695 hours 
 

8. QUALITY ASSURANCE QA 1000 
 

1000 hours 

9. LEGAL LEG1 240 
LEG2 240 

480 hours 

10. PUBLIC RELATIONS PRL 572 572 hours 
 

11. ADMINISTRATION 
1.0 FTE for 15 months, 0.5 FTE for 18 months 

ADM 3920 3920 hours 
 

12. CONFIGURATION CONTROL 
2.0 FTE for 15 months, 1.0 FTE for 18 months 

CONF 6370 6370 hours 
 

13. ENVIRONMENTAL PROJECT ENGINEER 
0.5 FTE for 33 months 

EPE 2695 2695 hours 
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Table 7-1.  Savannah River ESP Resource Estimate. 

Definition of Resource Types 
 
ADM  Administration 
CLIC  Contractor Senior Licensing Engineer 
CONF  Configuration Engineer 
CONS  Construction Manager 
CPE  Contractor PE 
CPM  Contractor PM 
ELEC  Senior Electrical Engineer 
ENV1  Environmental Engineering Specialist 
ENV2  Senior Environmental Engineer I 
ENV3  Senior Environmental Engineer II 
ENV4  Senior Principal Environmental Engineer 
EP  Emergency Planning Specialist 
EPE  Environmental Project Engineer 
GHES1  Geotechnical/Hydrological Engineer 
GHES2  Geotechnical/Hydrological Engineering Specialist 
GHES3  Senior Geotechnical/Hydrological Engineer I 
 

 
 
GHES4  Senior Geotechnical/Hydrological Engineer II 
GHES5  Senior Principal Geotechnical/Hydrological Engineer I 
GHES6  Senior Principal Geotechnical/Hydrological Engineer II 
LEG1  Legal Counsel 
LEG2  Senior Legal Counsel 
LIC  Applicant Senior Licensing Engineer 
NRC  U.S. Nuclear Regulatory Commission 
NUC  Senior Nuclear Engineer 
PE  Applicant PE 
PM  Applicant PM 
PRC  Project Controls Manager 
PRL  Public Relations Manager 
PROC  Procurement Manager 
QA  Quality Assurance 
TECH  Senior Technology Engineer 

 
References 
 
1. March 5, 1984 letter from Francis X. Gavigan, Director, Office of Breeder Demonstration Projects, Office of Nuclear Energy, U.S. Department of Energy, to Mr. Thomas King, Acting 

Director, CRBR Program Office, U.S. Nuclear Regulatory Commission, Subject:  Clinch River Breeder Reactor Plant (CRBRP) Site Redress Plan. 
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Table 7-2.  Savannah River ESP Jobhour Resources (Hours by Quarter) 

Resource 1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q 9Q 10Q 11Q 12Q Total 

ADM 
Administration 

333 333 323 328 333 333 328 328 333 333 323 292 3920 

CIV 
Senior Civil Engineer 

853 157 48 170 43 18 18 18 18 18 18 11 1390 

CLIC 
Contractor Senior Lic. Engr. 

333 333 323 328 333 333 328 328 333 333 323 292 3920 

CONF 
Configuration Engineer 

816 816 796 806 816 383 328 328 333 333 333 292 6370 

CONS 
Construction Manager 

227 154 40 158 22 9 9 9 9 9 9 5 660 

CPE 
Contractor Project Engineer 

333 333 323 328 333 333 328 328 333 333 323 292 3920 

CPM 
Contractor Project Manager 

230 230 223 227 230 230 227 227 231 230 223 187 2695 

ELEC 
Senior Electrical Engineer 

378 86 24 155 42 18 18 18 18 18 18 18 804 

ENV1 
Environmental Engineer 

597 608 226 147 21 74 75 76 74 74 76 48 2096 

ENV2 
Environmental Engineer 

980 791 353 211 39 0 0 0 0 0 0 0 2374 

ENV3 
Environmental Engineer 

277 391 180 102 3 0 0 0 0 0 0 0 953 

ENV4 
Environmental Engineer 

552 734 407 334 158 74 75 76 74 74 76 47 2681 

EP 
Emergency Planning Specialist 

123 317 0 0 0 0 0 0 0 0 0 0 440 

EPE 
Environ. Project Engineer 

230 230 223 227 230 230 227 227 231 230 223 187 2695 

GHES1 
Geotech/Hydro Engineer 

217 578 673 142 0 0 0 0 0 0 0 0 1610 

GHES2 
Geotech/Hydro Engineer 

458 1296 1082 135 46 74 75 76 74 74 76 50 3516 
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Table 7-2.  Savannah River ESP Jobhour Resources (Hours by Quarter) 

Resource 1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q 9Q 10Q 11Q 12Q Total 

GHES3 
Geotech/Hydro Engineer 

277 1212 1397 184 0 0 0 0 0 0 0 0 3070 

GHES4 
Geotech/Hydro Engineer 

13 28 0 31 0 0 0 0 0 0 0 0 72 

GHES5 
Geotech/Hydro Engineer 

298 1483 2134 527 150 74 75 76 74 74 76 47 5088 

GHES6 
Geotech/Hydro Engineer 

29 102 109 10 0 0 0 0 0 0 0 0 250 

LEG1 
Legal Counsel 

21 21 20 21 21 20 20 21 28 54 18 15 280 

LEG2 
Senior Legal Counsel 

21 21 20 21 21 20 20 21 28 54 18 15 280 

LIC 
Applicant Sr. Licensing Engr. 

308 368 353 373 318 433 388 448 453 453 443 338 4676 

MECH 
Senior Mechanical Engineer 

694 141 24 245 52 30 30 31 30 30 31 18 1356 

NUC 
Senior Nuclear Engineer 

537 838 368 88 48 31 30 30 30 31 30 17 2078 

PE 
Applicant PE 

333 333 323 328 333 333 328 328 333 333 323 292 3920 

PM 
Applicant PM 

381 318 360 270 260 230 257 227 231 230 223 188 3175 

PRC 
Project Controls Manager 

230 230 223 227 230 230 227 227 231 230 223 187 2695 

PRL 
Public Relations Manager 

48 48 47 47 48 49 48 47 48 48 48 46 572 

PROC 
Procurement Manager 

107 250 157 24 4 12 12 12 12 12 12 6 620 

QA 
Quality Assurance 

509 175 174 162 84 84 84 84 82 84 84 38 1680 

TECH 
Senior Technology Engineer 

260 270 245 227 230 230 227 198 198 198 170 141 2594 

TOTAL HOURS 10932 13204 11268 6606 4427 3863 3805 3811 3793 3868 3755 3118 72450 
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Table 7-3.  Order of Magnitude Cost Estimate 

 Hours Labor Dollars 

Travel and 
Subcontract 

Dollars Total Dollars 

Part 1 
Introduction 

60 7,410 0 7,410 

Part 2  
Site Safety Analysis Report 

16440 2,030,500 290,000 2,320,500 

Part 3  
Environmental Report 

11122 1,373,600 483,000 1,856,600 

Part 4 
Major Features Emergency Response Plan 

500 61,800 0 61,800 

Part 5 
Programs and Plans 

1012 125,000 0 125,000 

Other Project Activities 
Applicant 
NRC 

 
43316 
13867 

 
5,350,000 
2,250,000 

 
156,500 
567,000 

 
5,506,500 
2,817,000 

TOTAL 86317 11,198,310 1,496,500 12,694,810 
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Figure 7-2.  Schedule for Savannah River Early Site Permit 
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Figure 7-2.  Schedule for Savannah River Early Site Permit (cont.) 
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Part 3 — Evaluation of the Surry and North Anna Sites 

1. Site Descriptions 

1.1 Surry Site 

1.1.1 Site and Vicinity 

The Surry site is in Surry County, Virginia, on the south side of the James River, approximately 25 miles 
upstream of the point where the river enters the Chesapeake Bay.  The site consists of approximately 
840 acres on Gravel Neck Peninsula.  Two Westinghouse pressurized water reactors—Surry Power Sta-
tion (SPS) Units 1 and 2—are currently in operation at the site.  Each unit has the capability to generate 
a maximum calculated gross electrical output of approximately 855 MWe.  In addition to the two nu-
clear reactors and their turbine building, intake and discharge canals, and auxiliary buildings, the site 
is the location of the Gravel Neck Combustion Turbines Station, a switchyard, and an Independent 
Spent Fuel Storage Installation (ISFSI). 

Gravel Neck Peninsula is at the upstream limit of saltwater incursion to the James River; upstream of 
Gravel Neck is tidal river and downstream is estuary.  The site extends as a band across the peninsula.  
Steep bluffs drop to the river on either side and to the tip of the peninsula, which is low and marshy.  
The Hog Island Wildlife Management Area (HIWMA), a Commonwealth wildlife management area, is 
situated on the tip of the peninsula. 

The Surry site is 7 miles south of Colonial Williamsburg and 8 miles east-northeast of the town of 
Surry.  Jamestown Island, part of the Colonial National Historic Park, is to the northwest on the north-
ern shore of the James River.  The area within 10 miles of the site includes the Surry, Isle of Wight, 
York, and James City counties, and parts of the cities of Newport News and Williamsburg.  The coun-
ties surrounding the Surry site are predominantly rural, characterized by farmland, woods, and marshy 
wetlands.  East and south of the site, at distances between 10 and 30 miles, are the Virginia urban 
areas of Hampton, Newport News, Norfolk, and Portsmouth, and others, collectively known as Hamp-
ton Roads. 

The Surry site vicinity is shown in Figure 1-1. 
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Figure 1–1.  Surry Vicinity Map 

 
 
 SOURCE: Dominion Energy, Inc., "Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses," May 
  2001. 
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1.1.2 Proposed Location of New Nuclear Generating Units 

The Surry site was originally intended for the construction of four reactor units.  Units 3 and 4 were to 
be constructed to the east of Unit 2 in the existing construction building and parking area.  The original 
plans called for Units 3 and 4 to be offset from Units 1 and 2, with the turbine building roughly in line 
with the Units 1 and 2 containment buildings.  The Units 3 and 4 containment buildings were planned 
to be further north of the intake canal than the existing Units 1 and 2 containment buildings. 

Based on a review of site drawings and related information, and the site walkdown conducted on Sep-
tember 25, 2001, the original planned location for Units 3 and 4 appears to be the best choice for 
potentially adding new nuclear generating units at the Surry site.  The area under consideration is east 
of the radwaste facility and includes the construction, maintenance, and miscellaneous buildings and 
the uncleared area west of the ISFSI.  Relocation of these buildings to another onsite location would 
be required. 

The cleared area measures approximately 900 feet in the east-west direction.  It appears that an addi-
tional 900 feet could be cleared to the east, while still maintaining approximately 500 feet to the ISFSI 
outer fence.  (The construction of an earthen berm around the ISFSI would likely be required to reduce 
occupational radiation doses.  Any expansion of the ISFSI would be to the east, away from the nuclear 
units.)  In the north-south direction, the cleared area measures approximately 1100 feet, including the 
contractor parking area.  An additional 100 to 150 feet could possibly be cleared without getting too 
close to the north site boundary.  This is an equivalent area of about 50 acres (1800 feet x 1200 feet).  
The areas to the north and east of the ISFSI could also be used if needed.  [For the original Units 3 and 
4, a closed loop spray canal was planned to be installed in these areas (including the ISFSI location).] 

The proposed location of new nuclear generating units is shown in Figure 1-2. 

1.1.3 References 

1. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

2. Virginia Power Drawing 11448-FY-5A, Revision 6, "Site Utilization Plan, Surry Power Station." 
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Figure 1-2.  Surry Power Station Site 

Potential
New Nuclear

 
SOURCE. Adapted from Dominion Energy, Inc., "Surry Power Station, Units 1 and 2, Application for Renewed Operating 
Licenses," May 2001. 
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1.2 North Anna Site 

1.2.1 Site and Vicinity 

The North Anna site is in Louisa County in northeastern Virginia on a peninsula on the southern shore 
of Lake Anna, which is at the end of State Route 700.  The site property comprises about 1803 acres, 
of which about 760 acres are covered by water.  Two Westinghouse pressurized water reactors — 
North Anna Power Station (NAPS) Units 1 and 2 — are currently in operation at the site.  Each unit has 
the capability to generate a maximum calculated gross electrical output of approximately 944 MWe.  
In addition to the two nuclear reactors and their turbine building, intake structure, discharge canal, 
and auxiliary buildings, the site is the location of a switchyard and an ISFSI. 

The North Anna site is situated approximately 5 miles upstream of the North Anna dam, at a minimum 
elevation of 271 feet above mean sea level.  Lake Anna, built to supply cooling water for NAPS, is ap-
proximately 17 miles long, with 272 miles of shoreline.  Dominion owns and controls all land within the 
site boundary (exclusion area), both above and beneath the water surfaces and including those por-
tions of Lake Anna and the Waste Heat Treatment Facility (WHTF), up to their expected high-water 
marks (elevation 255 feet above mean sea level).  Dominion purchased 18,643 acres of rural land 
(about 80 percent forested) for the development of the NAPS, as well as supporting facilities, including 
Lake Anna; the WHTF; earthen dams; dikes; railroad spur; and roads, bridges, and miscellaneous 
structures and facilities. 

Regionally, the North Anna site is approximately 40 miles north-northwest of Richmond, 36 miles east 
of Charlottesville, and 22 miles southwest of Fredericksburg.  The largest community within 10 miles 
of the site is the town of Mineral, located in Louisa County.  Mineral is about 6 miles west-southwest of 
the site.  The town of Louisa is about 12 miles west of the site.  Lake Anna State Park lies 5 miles 
northwest of the site and provides facilities for picnicking, fishing, boat launching, swimming, and bik-
ing.  The topography in the region is characteristic of the central Piedmont Plateau of Virginia, with a 
gently undulating surface varying from 200 to 500 feet above sea level.  The surrounding region is 
covered with forest and cutover second growth timber, interspersed with an occasional farm.  The land 
adjacent to Lake Anna is becoming increasingly residential as it is developed. 

The North Anna site vicinity is shown in Figure 1-3. 
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Figure 1-3.  North Anna Vicinity Map 

 

SOURCE:  Dominion Energy, Inc., "North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses." 
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1.2.2 Proposed Location of New Nuclear Generating Units 

The North Anna site was originally intended for the construction of four reactor units.  Units 3 and 4 
were to be constructed to the west of Units 1 and 2.  The site was originally graded for construction of 
all four units and some earthwork activities for the construction on Units 3 and 4 had been completed.  
Excavation for the reactor building foundations and circulating water intake piping had been com-
pleted before construction was terminated. 

Based on a review of site drawings and related information, and the site walkdown conducted on Sep-
tember 6, 2001, the original planned location for Units 3 and 4 appears to be the best choice for po-
tentially adding new nuclear generating units at the North Anna site.  The area under consideration is 
west of Units 1 and 2 towards the switchyard.  The cleared area measures approximately 750 feet in 
the east-west direction and 800 feet in the north-south direction.  This is an equivalent area of about 
14 acres.  The uncompleted radwaste building and the other miscellaneous buildings in this area 
would need to be removed.  Other below-grade structures will also likely need to be removed, but there 
is some possibility that these structures could be used for the new units.   

Further expansion into the wooded area to the west is possible, approximately 2000 feet or more, with 
potential modification of the switchyard and relocation of the visitor's center, rail spur, microwave 
tower, and access roads.  With this expansion, the available area is about 50 acres.  Additional space 
appears to be available in the wooded area to the west of the switchyard and adjacent to the existing 
service water reservoir. 

The proposed location of new nuclear generating units is shown in Figure 1-4. 

1.2.3 References 

1. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001. 

2. Virginia Power Drawing 11715-FY-8B, Revision 4, "Site Utilization Plan, General Layout, 
Existing and Planned Facilities." 
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Figure 1-4.  North Anna Power Station Site 
 

Potential
New Nuclear

 
SOURCE. Adapted from Dominion Energy, Inc., "North Anna Power Station, Units 1 and 2, Application for Renewed 
Operating Licenses," May 2001. 
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2. Economic Criteria 

2.1 Electricity and Service Market Projections 

Both the Surry and North Anna sites reside in the VACAR (the Virginia-Carolina Subregion of the South-
eastern Electric Reliability Council) market.  The need for new local supply appears to be quite high 
during the 2010 to 2015 period.  Studies of VACAR indicate the need for approximately 10,000 MWe 
of additional generation, while Southern Company has indicated the need for 1,000 MWe per year 
after 2010 to support new growth and replace aging facilities.  Additionally, the ability to potentially 
feed the Florida area, which has some of the region's highest growth rates, adds support to an opti-
mistic view of the potential future demand at this site.  Additionally, the more limited coal capabilities 
and reliance on new gas generation support a competitive entry by nuclear.  The major concern here is 
the state of deregulation and further study is needed to resolve whether difficulties to entry exist.  A 
ranking of 4 is assigned for Need for Power and Generation Mix. 

Anticipated market pricing is approximately equal with that seen overall in the east and southeast re-
gions of the U.S.  A ranking of 3 is assigned for Anticipated Market Pricing. 

Based on the above evaluation, a ranking of 3.7 is assigned to both the Surry and North Anna sites for 
all reactor types and the Bounding Plant. 

In support of the study, EPRI performed a “Power Market Assessment for New Nuclear Generation.”  A 
copy of the assessment is included in Appendix B. 

2.2 Transmission System 

The objective of this section is to evaluate the connection of new nuclear units to the transmission 
system grid and to determine if the capacities of the existing transmission lines and switchyards are 
adequate to handle the additional power. 
 

2.2.1 Evaluation of the Surry Site 

The transmission system from the Surry site consists of three 500 kV transmission lines from the 
breaker and a half 500 kV switchyard and six 230 kV transmission lines from the 230 kV switchyard.  
Each 500 kV transmission line uses 2 x 2500 ACAR (aluminum conductor aluminum reinforced) 84/7 
conductors per phase and is rated 2000 to 2500 MW with a maximum temperature of 194°C.  The 
230 kV transmission line is capable of approximately 800 to 900 MW with 2 x 545 ACAR conductors 
per phase, which could also transmit power to the grid. 

The existing 500 kV switchyard is configured in a three bay, breaker and a half with one full bay (for 
one unit and transmission line) and the other two bays with a transmission line and open position.  
The other unit is connected to the 230 kV switchyard.  The 500 kV switchyard is a more central point 
for power to be imported and exported. 
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The 230 kV switchyard is configured in a five-bay, breaker and a half with four full bays and only one 
position open.  There are also several gas turbines connected to the 230 kV switchyard. 

All equipment in the 500 kV bays contains either 2000 A or 3000 A, 40 kA equipment (from single line 
1155000Z.dgn) with an existing short circuit level being unavailable.  All equipment in the 230 kV 
bays contains either 2000 A or 3000 A, 50 kA equipment (from single line 1155000Z.dgn) with an 
existing short circuit level being unavailable.  The addition of new nuclear units would probably require 
the upgrading of the existing equipment; however, this would need to be verified by the performance of 
new system studies (short circuit) that account for the new units, other proposed plants by non-utility 
generators (NUGs), and plants under construction. 

None of the information reviewed indicates that the 230 kV or 500 kV lines are at or near capacity.  
For the addition of two ABWR-size units, it appears that the 500 kV transmission line system might be 
able to handle the new load.  System studies (load flows) modeling these lines and the new units 
would need to be performed to determine if any additional lines are required from the site.  These 
studies should include other proposed plants and plants under construction.  The Preliminary Safety 
Analysis Report (PSAR) for the originally planned Units 3 and 4 was prepared in the mid-1970s.  The 
PSAR concluded that no additional 500 kV lines would be required.  Since that time however, system 
additions such as other new power plants may have affected this conclusion.  The PSAR states that an 
additional 230 kV line would be required for the addition of Unit 4.  The 230 kV switchyard would have 
to be expanded to accommodate both a new line and a tie-in to the new unit.  The PSAR indicates that 
one new unit would be connected to the 500 kV grid while the other would be connected to the 230 kV 
grid.  If both units were to be connected to the 500 kV grid and a new transmission line was required, 
the 500 kV switchyard would need to be expanded.  

One of the main 500 kV buses is connected to a 500/34.5 kV, 67/90/112 MVA transformer to feed 
station service loads in a double-ended single bus configuration.  The 230 kV main buses provide two 
feeds to the 34.5 kV bus, one at the end and another in the middle via 230/34.5 kV 112 MVA trans-
formers.  These existing transformers could probably be used to feed the service loads for the new 
units.  Use of these transformers may create additional voltage drop at the Unit 1 and 2 service loads, 
however.  A load flow/voltage drop study would need to be performed to verify the acceptability of us-
ing these transformers.  There is some space in the 34.5 kV bus to add additional breaker positions 
for feeds to the new units. 

The physical arrangement of the 500 kV switchyard has space for the two new positions without any 
major modification of the switchyard.  Any expansion would be towards the trees but the nearby build-
ings would limit the expansion.  As an option, the expansion could be toward the control house by add-
ing a gas-insulated switchgear bay that takes up much less space but is more expensive. 

The physical arrangement of the 230 kV switchyard has space for the one new position without any 
major modification of the switchyard.  Any expansion would be towards the trees but expansion would 
be further away from the plants.  As an option, the expansion could be toward the control house by 
adding a gas-insulated switchgear bay that takes up much less space but is more expensive. 
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The addition of the new units would require the modification and/or expansion of some service sys-
tems such as grounding, raceway, lighting, AC/DC station service of the switchyard, lightning protec-
tion, etc., but these modifications should not present major problems. 

The existing control scheme was not available for inspection; however, the addition of new units would 
require the installation of additional relay protection.  As a result, the control houses might need to be 
expanded if room was not provided in the original plans for Units 3 and 4. 

The existing relay system for protection of the lines and bus is older and may not be available to be 
matched.  Therefore, if new units are added, the existing relay system may need to be upgraded. 

Tie lines to the generator step-up transformers (GSUs) do not have a clear and open route.  The exist-
ing 230 kV connection from Unit 1 is directly in the path of the new tie lines that should optimally go 
directly toward the existing lines toward the switchyard.  Other than the intake canal, no other obsta-
cles would be encountered. 

Due to the additional power sources being added to the switchyard, the available short circuit current 
will increase.  Due to this increase in short circuit current, the existing equipment (i.e., switchgear and 
motor control centers) for Units 1 and 2 will need to be reviewed for acceptability, modification, or re-
placement.  A detailed in-plant short circuit analysis will need to be performed. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant.  
There is relatively easy access to the switchyard, but limited space for expansion within the existing 
fenced area of the switchyard. 
 

2.2.2 Evaluation of the North Anna Site 

The transmission system from the North Anna site consists of three 500 kV transmission lines from 
the breaker and half 500 kV switchyard and a 230 kV transmission line from the 230 kV switchyard.  
Each 500 kV transmission line uses 2 x 2500 ACAR 84/7 conductors per phase and is rated 2000 to 
2500 MW with a maximum temperature of 194°C.  Information reviewed indicates that the 500 kV 
lines were designed so that one of the lines could carry the entire output of the existing Units 1 and 2 
with the other two operating as spares.  For the addition of two new ABWR-size units, it appears that 
the 500 kV transmission line system should be able to handle the new load.  However, system studies 
(load flows) modeling these lines and the new units would need to be performed before it could be 
determined if any additional lines are required from the site.  These studies should include the new 
units, other proposed plants by NUGs, and plants under construction.  A fourth line right-of-way has 
already been obtained from North Anna to Ladysmith that could be used for additional transmission 
capacity.  The 230 kV transmission line is capable of approximately 800 to 900 MW with 2 x 545 
ACAR conductors per phase, which could also transmit power to the grid. 

The existing 500 kV switchyard is configured in a four-bay, breaker and a half with two full bays (one 
for a unit and transmission line and the other for a unit and a 500/230 kV transformer) and the other 
two bays with a transmission line and open position.  All equipment in the bay contains 3000 A, 40 kA 
equipment (from single line 1211000Z.dgn) with an existing short circuit level (from copies of previous 
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studies) of approximately 20 kA.  The addition of new nuclear units would probably require the upgrad-
ing of the existing equipment; however, this would need to be verified by the performance of new sys-
tem studies (short circuit) that account for the new units, other proposed plants, and plants under con-
struction. 

Each of the main 500 kV buses is connected to a 500/34.5 kV, 60/80/100/112 MVA transformer to 
feed station service loads in a double-ended, single-bus configuration.  These existing transformers 
could probably be used to feed the service loads for the new units.  Use of these transformers, how-
ever, may create additional voltage drop at the Unit 1 and 2 service loads.  A load flow/voltage drop 
study would need to be performed to verify the acceptability of using these transformers.  There is 
some space in the 34.5 kV bus to add additional breaker positions for feeds to the new units. 

The physical arrangement of the 500 kV switchyard has space for the two new units without any major 
modification of the switchyard.  

The addition of the new units would require the modification or expansion of some service systems 
such as grounding, raceway, lighting, AC/DC station service of the switchyard, lightning protection, 
etc., but these modifications should not present major problems. 

The existing control scheme was not available for inspection; however, the addition of new units would 
require additional relay protection to be installed.  As a result, the control houses might need to be 
expanded if room was not provided in the original plans for Units 3 and 4. 

The existing relay system for protection of the lines and bus is older and may not be available to be 
matched.  Therefore, if new units are added, the existing relay system may need to be upgraded. 

The tie lines to the generator step-up transformers do not have a clear and open route.  The SCOB-N 
building is directly in the path of the new tie lines that should optimally go directly toward the existing 
lines and then turn toward the switchyard paralleling the existing lines.  As a result, the SCOB-N build-
ing would likely need to be removed.  An alternative would be to use poles instead of lattice tower, 
span across the road to the SCOB-N building, turn 90 degrees toward the switchyard, and do some 
jogging in order to reach the switchyard over the construction trailers. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
There is relatively easy access to the switchyard and space for expansion (if required for the fourth 
circuit within the fenced area of the switchyard).  However, the SCOB-N building would likely need to be 
removed for routing the tie lines from the GSUs to the switchyard. 
 

2.2.3 References 

1. Surry Power Station Units 3 and 4 Preliminary Safety Analysis Report, Section 8. 

2. North Anna Power Station Units 3 and 4 Preliminary Safety Analysis Report, Section 8. 

3. North Anna Power Station Units 1 and 2 Safety Analysis Report, Figure 1.2–1 and Section 8. 
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4. North Anna Power Station Units 3 and 4 Safety Evaluation Report. 

5. Operating One Line Diagram Drawing No. 1155000Z.dgn. 

6. Operation One Line Diagram Drawing No. 1211000Z.dgn. 

7. Calculation EE-0334, Fault Current, Short Circuit. 

8. Calculation EE-0372, Surry Non-emergency Bus Fault Current Analysis. 

9. Calculation EE-0387, Fault Currents for 4 kV and 480V NSR Switchgears and MCCs at North 
Anna Power Station (Fault, Short Circuit). 

10. Calculation EE-0324, 480V Emergency Switchgear and MCC Fault Currents. 

11. Calculation EE-0008, Voltage Profiles GDC-17. 

2.3 Stakeholder Support 

Stakeholder support is defined as the degree of acceptance that can be expected from the general 
population to a proposed siting of a large industrial complex.  This can be determined by assessing 
three influential aspects of stakeholder support: (1) political climate, (2) public opinion, and (3) legisla-
tive and regulatory climate.  Each of these sub-criteria is discussed and evaluated below. 

n Political Climate 

Political climate is an assessment of the local and state positions to potential siting of nuclear genera-
tion plants with respect to historical utility-political relationships, the existence of current generating 
plants, and the existence of influential "pro- or anti-" nuclear pressure groups. 

Surry is ranked 5 for political climate for essentially the same reasons.  At a late 2001 public meeting 
held at Surry on the topic of license renewal, there was no state or local official opposition to renewing 
the Surry operating licenses for an additional 20 years.  There was substantial support voiced by both 
public officials and the public.  Similarly, there were no filings to intervene in the proposed NRC licens-
ing action to renew the Surry operating licenses, which have been well publicized.  In addition, station 
management periodically briefs local officials on the status of the plant.  The briefings are well re-
ceived. 

North Anna is ranked 5 for political climate because elected officials generally support nuclear power, 
there has been no substantial "anti-nuclear" sentiment, and there is a strong historic relationship with 
the community.  At a late 2001 public meeting held at North Anna on the topic of license renewal, 
there was no state or local official opposition to renewing the North Anna operating licenses for an 
additional 20 years.  There was substantial support voiced by both public officials and the public.  
Similarly, there were no filings to intervene in the proposed NRC licensing action to renew the North 
Anna operating licenses, which have been well publicized.  In addition, station management periodi-
cally briefs local officials on the status of the plant.  The briefings are well received. 
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n Public Opinion 

Public opinion represents the aspect of perceived power needs and economic value as well as envi-
ronmental considerations. 

Surry is rated a 5 in public opinion.  The local media reflects and echoes positive public opinion sur-
veys.  There is strong perceived economic value to the community and the local community has had 
good experience with large economic development projects.  Environmental justice is not an issue. 

Recent public opinion polling conducted in 2001 support the evaluation.  Although the polling was 
primarily focused on the issue of license renewal, a number of broader issues were raised relating to 
the existing facilities.  Large majorities reported an overall favorable impression of Virginia's nuclear 
power plants and the way they were operated.  Most residents of the counties where the nuclear 
plants were located also believed that the plants were beneficial and felt strongly that the plant were 
good for the counties. 

North Anna is ranked a 5 in public opinion.  The local media reflects and echoes positive public opinion 
surveys.  There is strong perceived economic value to the community and the local community has had 
good experience with large economic development projects.  Environmental justice is not an issue. 

Recent public opinion polling conducted in 2001 supports the evaluation.  Although the polling was 
primarily focused on the issue of license renewal, a number of broader issues relating to the existing 
facilities were also raised.  Large majorities reported an overall favorable impression of Virginia's nu-
clear power plants and the way they were operated.  Most residents of the counties where the nuclear 
plants were located also believed that the plants were beneficial and felt strongly that the plant were 
good for the counties. 

n Legislative and Regulatory Climate 

Legislative and regulatory climate considers the ease of attaining permits and licenses given current 
legislative regulations and implications pertaining to achieving environmental compliance goals. 

Surry is ranked a 5 in legislative and regulatory climate.  The Virginia General Assembly is viewed by 
Dominion Government and Public Affairs representatives as being favorable toward Dominion.  The 
availability of adequate generating capability is a common concern voiced at the state level.  Members 
of the General Assembly are viewed as being supportive of new nuclear being part of that additional 
generating capability.   

At the local level, county administrators and board of supervisors' members are viewed by Dominion 
Government and Public Affairs representatives as being favorable toward Dominion.  Dominion’s con-
tributions to the local tax base are a key factor for this favorable view. 

It should be noted that more restrictive land use regulations have been developed since those encoun-
tered during the original siting of Surry.  The Surry County Board of Supervisors approved the Surry 
land use in 1966 before the county adopted a zoning ordinance.  As a result, there are no develop-
ment conditions or zoning restrictions particular to the original application.  However, in 1975, the 
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Board adopted Surry County's first zoning ordinance.  The Surry property was designated as General 
Industrial District (M-2).  Such zoning requires the issuance of a Conditional Use Permit.  Since then, 
two Conditional Use Permits have been issued for the Surry site—one for the ISFSI and one to support 
construction of four combustion turbines at Surry.  Because of the zoning ordinance classification, any 
future addition to the Surry site would require issuance of a Conditional Use Permit by the county 
board. 

Surry is adjacent to a significant "non-attainment" region with regard to environmental compliance and 
therefore would be viewed favorably as a nonpolluting power source. 

North Anna is ranked a 4 in legislative and regulatory climate.  The Virginia General Assembly is viewed 
by Dominion's Government and Public Affairs representatives as being favorable toward Dominion.  
The availability of adequate generating capability is a common concern voiced at the state level.  
Members of the General Assembly are viewed as being supportive of new nuclear being part of that 
additional generating capability.   

At the local level, county administrators and board of supervisors' members are viewed by Dominion 
Government and Public Affairs representatives as being favorable toward Dominion.  Dominion’s con-
tributions to the local tax base are a key factor for this favorable view. 

It should be noted that more restrictive land use regulations have been developed since those encoun-
tered during the original siting of North Anna.  The Louisa County Board of Supervisors approved the 
North Anna land use in 1969 before the county's adoption of a zoning ordinance.  As a result, there 
are no development conditions or zoning restrictions particular to the original approval.  However, as 
part of the siting for the North Anna ISFSI, the board concluded that issuance of a Conditional Use 
Permit and health department approval would be required for the ISFSI due to a previous precedent-
setting board decision in 1986.  The board issued a Conditional Use Permit for the ISFSI in 1996.  The 
Conditional Use Permit requires renewal every seven years.  It is expected that any future addition to 
the North Anna site would require issuance of a Conditional Use Permit by the county board. 

North Anna is adjacent to a significant "non-attainment" region with regard to environmental compli-
ance and therefore would be viewed favorably as a nonpolluting power source. 

*   *   * 

Based on the above evaluation, a ranking of 5 is assigned for the Surry site and 4.7 for the North Anna 
site (average ranking of the 3 sub-criteria). 

2.4 Site Development Costs  

The objective of this section is to evaluate site development costs for potential new nuclear generation 
at the Surry and North Anna sites.  The Site Evaluation Process outlines a quantitative approach to 
ranking for this criterion.  However, because a detailed cost analysis was not included as part of the 
current study, the qualitative approach presented in Table 2-1 was used to assign the site rankings. 
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Table 2-1.  Site Development Costs 

Site Development Cost Factors Discussion 

Transmission Facilities and 
Interconnections 

• Costs for transmission facilities and interconnections would likely 
be about the same for both sites.   

• At Surry, there is relatively easy access to the switchyard, but 
limited space for expansion within the existing fenced area.   

• At North Anna, there is relatively easy access to the switchyard and 
space for expansion; however, the SCOB-N building may need to be 
removed.  

• See Section 2.2 for additional information. 

Site Preparation  
(Earthwork; site improvements; 
access for equipment and 
materials; worker access and 
facilities; onsite relocations, 
demolitions, cleanup; major 
component delivery) 

• Costs for site preparation would likely be higher for Surry than 
North Anna.  In addition, based on the depth of excavation, site 
preparation costs for the different reactor types would rank in the 
following order from highest to lowest:  (1) GT-MHR, (2) ABWR and 
PBMR, (3) AP1000 and IRIS. 

• At Surry, significant earth-moving activities would not be expected 
for the existing cleared area east of Units 1 and 2.  Additional 
clearing and leveling would be required if additional space towards 
the ISFSI is needed.  Relocation of the construction and 
miscellaneous buildings would be required.  Limited modifications 
at the barge slip would be needed for large component deliveries. 

• At North Anna, removal of the uncompleted radwaste building and 
other below-grade structures would likely be needed.  Additional 
earthwork and clearing would likely be required if the area to the 
south or west of the switchyard is used.  Upgrades to the rail siding 
would be needed for large component receipt. 

• See Sections 3.2, 3.14, 3.16, and 3.17 for additional information. 

Plant Cooling and Water 
Supply 

• Costs for plant cooling and water supply would likely be higher for 
Surry than North Anna.  Plant cooling and water supply is a 
significant cost factor. 

• At Surry, once-through cooling using the James River is not viable 
for new nuclear units.  Wet cooling towers would be needed for the 
new units, or alternatively, dry cooling towers. 

• At North Anna, condenser cooling using Lake Anna is viable for one 
additional large ABWR or AP1000 size nuclear unit with a heat 
rejection rate of 8 x 109 Btu/hr (or an equivalent combination of 
GT-MHR, IRIS, or PBMR module(s).  Removal of the existing 
cofferdam would be required and modifications to the WHTF may 
be needed.  Wet cooling towers could be used at the site for 
additional nuclear units/modules.  Alternatively, dry cooling towers 
could be considered. 

• See Section 3.22 for additional information. 
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Table 2-1.  Site Development Costs 

Site Development Cost Factors Discussion 

Engineering and Project 
Management 

• Costs for engineering and project management would likely be 
about the same for both sites. 

Land Cost/Property Taxes • Costs for land and property taxes would likely be about the same 
for both sites. 

Licensing and Permitting • Costs for licensing and permitting would likely be higher for North 
Anna than Surry to account for the additional water permits 
needed.  See Section 3.10 for additional information. 

Community Relations • Costs for community relations would likely be about the same for 
both sites.  See Section 2.3 for additional information. 

Contingencies • Costs for contingencies would likely be about the same for both 
sites. 

Insurance • Costs for insurance would likely be about the same for both sites. 

Financing • Costs for financing would likely be about the same for both sites. 

 

 
Based on the above evaluation, the total site development costs for Surry would likely be higher than 
North Anna. 

For Surry, a ranking of 2 is assigned for the ABWR, AP1000, IRIS, and PBMR reactors.  A ranking of 1 
is assigned for the GT-MHR reactor and the Bounding Plant. 

For North Anna, a ranking of 4 is assigned for the ABWR, AP1000, IRIS, and PBMR reactors.  A ranking 
of 3 is assigned for the GT-MHR reactor and the Bounding Plant. 
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3. Engineering Criteria 

3.1 Site Size  

This section evaluates the space available at the Surry and North Anna sites for possible new nuclear 
units.  The space required for the main power block and supporting structures, plant cooling systems, 
storage tanks, radwaste storage, switchyard, and onsite spent fuel storage is considered.  Detailed 
site layout evaluations should be performed to confirm that adequate area is available and to deter-
mine the optimum location of new facilities. 

The available space at each site is described in Sections 1.1.2 and 1.2.2.  The size requirements for 
the different reactor types are provided in Table 3-1.  This data is based on the plant design informa-
tion collected in Part 1 of this study. 

 

Table 3–1.  Plant Size Requirements 

 
Plant Area 

(Note 1) 

Mechanical Draft 
Cooling Towers 

(Note 2) 

Ultimate Heat Sink 
(Spray Pond) 

(Note 3) 

ABWR 

1 Unit 
(1350 MWe) 

787 ft x 1312 ft 
23.7 acres 

808 ft x 808 ft 
15 acres 

590 ft x 590 ft 
8 acres 

2 Units 
(2700 MWe) 

1574 ft x 1312 ft 
47.4 acres 

808 ft x 1616 ft 
30 acres 

590 ft x 1180 ft 
16 acres 

AP1000 

1 Unit  
(1117 MWe) 

530 ft x 790 ft 
9.6 acres 

808 ft x 808 ft 
15 acres 

2 Units 
(2234 MWe) 

530 ft x 1580 ft 
19.2 acres 

808 ft x 1616 ft 
30 acres 

None.  The passive cooling 
design of the AP1000 does not 
require a separate safety-
grade UHS. 

GT-MHR 

4 Modules 
(1144 MWe) 

1200 ft x 1660 ft 
44 acres 

808 ft x 808 ft 
15 acres 

590 ft x 590 ft 
8 acres 

8 Modules 
(2288 MWe) 

1200 ft x 3320 ft 
91 acres 

808 ft x 1616 ft 
30 acres 

590 ft x 1180 ft 
16 acres 

IRIS 

3 Modules 
(1005 MWe) 

733 ft x 1167 ft 
19.6 acres 

808 ft x 808 ft 
15 acres 

6 Modules 
(2010 MWe) 

800 ft x 1267 ft 
23.3 acres 

808 ft x 1616 ft 
30 acres 

None.  The passive cooling 
design of the IRIS plant does 
not require a separate safety-
grade UHS. 
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Table 3–1.  Plant Size Requirements 

 
Plant Area 

(Note 1) 

Mechanical Draft 
Cooling Towers 

(Note 2) 

Ultimate Heat Sink 
(Spray Pond) 

(Note 3) 

PBMR 

8 Modules 
(1280 MWe) 

180 ft x 1804 ft 
7.5 acres 

808 ft x 808 ft 
15 acres 

16 Modules 
(2560 MWe) 

360 ft x 1804 ft 
15 acres 

808 ft x 1616 ft 
30 acres 

None.  The passive cooling 
design of the PBMR plant does 
not require a separate safety-
grade UHS. 

Notes:   

1. The plant areas assumed for the GT-MHR, IRIS, and PBMR are conservative but should be considered 
preliminary because the plant and site layouts have not been finalized or optimized for these reactor designs. 

2. See the discussion in Section 3.22 for cooling water source.  The area assumed for mechanical draft cooling 
towers is based on the ABWR plant layout and is conservative, particularly for the GT-MHR and PBMR designs 
that have higher plant efficiencies and, therefore, lower heat rejection rates. 

3. The area identified for the UHS assumes a spray pond is used.  This area could be significantly reduced if, for 
example, mechanical draft cooling towers with enclosed storage basins are used. 

 
 

3.1.1 Evaluation of the Surry Site 

As described in Section 1.1.2, approximately 50 acres of space is available without consideration of 
the areas to the north or east of the ISFSI.  If necessary, the existing switchyard could be expanded to 
the south toward the trees (see Section 1.2.1).  The existing ISFSI could be expanded to the east away 
from the reactors. 

Based on the available space and the plant sizes identified in Table 3-1, the following rankings are 
assigned for the different reactor types: 

n ABWR 

A ranking of 1.5 is assigned.  The approximately 50 acres available appears adequate to install up to 
two ABWR units (47 acres).  Mechanical draft cooling towers for condenser cooling and the UHS could 
be located in the areas to the north or east of the ISFSI. 

n AP1000 

A ranking of 3 is assigned.  The approximately 50 acres available appears adequate to install two 
AP1000 units (19 acres) or more.  Mechanical draft cooling towers for condenser cooling could be 
located in this area and in the areas to the north or east of the ISFSI.  The passive cooling design of 
the AP1000 plant does not require a separate, safety-grade UHS.  
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n GT-MHR 

A ranking of 0.5 is assigned.  The total area available (approximately 50 acres plus the areas to the 
north or east of the ISFSI) is adequate to install only four GT-MHR modules (44 acres) with mechanical 
draft cooling towers for condenser cooling and the UHS.  Adequate space does not appear to be avail-
able to install eight GT-MHR modules (91 acres). 

n IRIS 

A ranking of 3 is assigned.  The approximately 50 acres available appears adequate to install six IRIS 
modules (23 acres) or more.  Mechanical draft cooling towers for condenser cooling could be located 
in this area and in the areas to the north or east of the ISFSI.  The passive cooling design of the IRIS 
plant does not require a separate, safety-grade UHS. 

n PBMR 

A ranking of 3 is assigned.  The approximately 50 acres available appears adequate to install 16 
PBMR modules (15 acres) or more.  Mechanical draft cooling towers for condenser cooling and the 
UHS could be located in this area and in the areas to the north or east of the ISFSI.  

n Bounding Plant 

A ranking of 0.5 is assigned consistent with the GT-MHR. 

3.1.2 Evaluation of the North Anna Site 

As described in Section 1.2.2, approximately 50 acres of space is available without consideration of 
the wooded area to the west of the switchyard and the area adjacent to the existing service water res-
ervoir.  There is adequate area around the ISFSI for expansion, if needed.  No expansion of the existing 
switchyard is anticipated to be needed (see Section 1.2.2). 

Based on the available space and the plant sizes identified in Table 3-1, the following rankings are 
assigned for the different reactor types: 

n ABWR 

A ranking of 1.5 is assigned.  The approximately 50 acres available appears adequate to install up to 
two ABWR units (47 acres).  Mechanical draft cooling towers for condenser cooling and the UHS could 
be located to the west of the switchyard or in the area adjacent to the existing service water reservoir. 

n AP1000 

A ranking of 3 is assigned.  The approximately 50 acres available appears adequate to install two 
AP1000 units (19 acres) or more.  Mechanical draft cooling towers for condenser cooling could be 
located in this area, to the west of the switchyard, or in the area adjacent to the existing service water 
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reservoir.  The passive cooling design of the AP1000 plant does not require a separate, safety-grade 
UHS. 

n GT-MHR 

A ranking of 0.5 is assigned.  The total area available (approximately 50 acres plus the areas to the 
north or east of the ISFSI) is adequate to install only four GT-MHR modules (44 acres) with mechanical 
draft cooling towers for condenser cooling and the UHS.  Adequate space does not appear to be avail-
able to install eight GT-MHR modules (91 acres). 

n IRIS 

A ranking of 3 is assigned.  The approximately 50 acres available appears adequate to install six IRIS 
modules (23 acres) or more.  Mechanical draft cooling towers for condenser cooling could be located 
in this area, to the west of the switchyard, or in the area adjacent to the existing service water reser-
voir.  The passive cooling design of the IRIS plant does not require a separate, safety-grade UHS. 

n PBMR 

A ranking of 3 is assigned.  The approximately 50 acres available appears adequate to install 16 
PBMR modules (15 acres) or more.  Mechanical draft cooling towers for condenser cooling and the 
UHS could be located in this area, to the west of the switchyard, or in the area adjacent to the existing 
service water reservoir.  

n Bounding Plant 

A ranking of 0.5 is assigned consistent with the GT-MHR. 

3.2 Site Topography  

This section evaluates the topography at each site to determine the suitability for new nuclear power 
generation facilities.  The presence of mountains or steep terrain effectively precludes the siting of a 
plant because of significant costs associated with earth-moving activities to establish a flat plant 
grade.  Steep slopes can also be unstable and produce damage to safety-related facilities as a result 
of landslides. 

The sites are also investigated for the presence of large-scale topographic features within the site area 
that may also preclude siting a power plant.  Typically these are features that feasibly cannot be relo-
cated or altered such as stream channels, deep incised valleys, knobs, sinkholes, abandoned mines, 
etc. 

3.2.1 Evaluation of the Surry Site 

A site visit was conducted on September 25, 2001 during which the topography of the site was ob-
served.  Additionally, the U.S. Geological Survey topographic map for the site area was reviewed.  The 
proposed location of the two new units is adjacent to the existing SPS Units 1 and 2.  The general to-
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pography of the entire area is low-lying flat terrain with an average elevation of about 27 feet NGVD 
(National Geodetic Vertical Datum).  

Located on higher ground on the peninsula, the site drainage is away from the potential plant location 
towards the James River.  The site was originally intended for the construction of four reactor units.  
Additional buildings constructed for Units 1 and 2 occupy some of the area originally designated for 
Units 3 and 4.  A large flat area with slopes less than 2 percent exists east of the existing units that is 
suitable for expansion.  Regardless of the reactor type selected, the proposed site will not require sig-
nificant earth-moving activities, although some land clearing may be necessary. 

If additional land is required beyond the existing flat area, it appears to be available further to the east 
and possibly to the north.  The land to the east is not as flat and may have some slopes greater than 2 
percent. 

From the site visit and topographic map examination, no steep terrain in the site area and no large-
scale topographic features are evident that would preclude the construction of additional nuclear 
power reactors.  Additionally, there appear to be no topographic indicators of geologic or hydrologic 
hazards in the proposed site area. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
There is no steep terrain in the site area and no large-scale topographic features that would preclude 
construction.  There appear to be no topographic indicators of geologic or hydrologic hazards in the 
proposed site area.  However, if additional land is required to the east or north beyond the existing flat 
area, this area is not as flat and may have some slopes greater than 2 percent. 

3.2.2 Evaluation of the North Anna Site 

The proposed location of the two new units is adjacent to the existing NAPS Units 1 and 2.  The site 
topography was observed in a site visit on September 6, 2001.  U.S. Geological Survey topographic 
maps of the proposed site were also reviewed to determine the site topography.  The general terrain at 
the proposed site is flat with slopes less than 2 percent and an average elevation of about 267 feet 
NGVD.  The existing drainage is generally towards the north to Lake Anna. 

The site was originally graded for the construction of four units.  Earthwork activities for the construc-
tion on Units 3 and 4 had begun.  Excavation for the reactor building foundations and circulating water 
intake piping had been completed before construction was terminated.  As a result, there is currently 
an existing excavation at the site location.  It is envisioned that this area would be used for founda-
tions and underground piping for the new units and then backfilled to the elevation of the surrounding 
grade.   

The topography criteria for all reactor types in the study are the same.  A flat power island area is de-
sired.  The North Anna site provides this feature.  Additionally, there are no topographic indicators of 
geologic or hydrologic hazards in the proposed site area. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
There is a flat power island area.  However, the uncompleted radwaste building will need to be re-
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moved.  Other below-grade structures will also likely need to be removed, but there is some possibility 
that these structures could be used for the new units if excavation depths and building heights are 
compatible. 

3.2.3 References 

1. U.S. Geological Survey, 7.5 Minute Topographic Map, Hog Island, Virginia, 1984. 
 
2. U.S. Geological Survey, 7.5 Minute Topographic Map, Lake Anna, Virginia, 1980. 
 

3.3 Environmentally Sensitive Areas  

Environmental laws and regulations have been developed to protect air, water, fish, wildlife, plants, 
and cultural resources from degradation.  These laws and regulations typically address new projects or 
modifications to existing facilities and specify the applicable approval and permitting processes.  De-
pending on the extent of impacts, environmentally sensitive areas regulated under these laws and 
regulations should either be excluded from further consideration or avoided in the siting of new com-
mercial nuclear power plants. 

3.3.1 Evaluation of the Surry Site 

The Surry site is in Surry County, Virginia, in the Tidewater coastal zone, which is a Coastal Zone Man-
agement Area (CZMA).  The HIWMA is within 3 miles of the site.  The James River Face Wilderness Area 
and Shenandoah National Park are the only federal-designated Class I areas in the Commonwealth of 
Virginia.  They are situated 165 miles and 138 miles from the Surry site, respectively.  Class I federal 
areas are designated to protect the air quality and visibility of these pristine areas (40 CFR 81).  The 
main proposed emission sources that might affect local visibility are the emergency diesel generators.  
Because the diesel generators are for short-term emergency use only, and the Class I areas are rela-
tively far away, the air quality and visibility impact on these Class I areas would be insignificant. 

There are some tidal wetlands located at the Commonwealth-controlled HIWMA and there may be 
some wetlands on the Gravel Neck side of the intake canal.  But there are no wetlands on the operat-
ing plant property. 

Bald eagles and barking tree frogs are the only known endangered or threatened species in the region.  
The species lists were taken primarily from lists of species recorded by the Virginia Department of Con-
servation and Recreation's Natural Heritage Program and the Virginia Department of Games and 
Inland Fisheries occurring in the counties traversed by the transmission lines [License Renewal Envi-
ronmental Report (ER), p. 2-10].  However, no areas designated by the U.S. Fish and Wildlife Service as 
"critical habitat" or endangered species exist at the Surry site or adjacent to associated transmission 
lines (License Renewal ER, p. 2-8).  

There are 16 sites that are currently listed on the National Register of Historic Places within Surry 
County.  The transmission line corridors do not cross any known historic sites and do not appear to 
cross any archaeological sites (License Renewal ER, p. 2-24).   
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There are six state-recognized Indian tribes in Virginia (Virginia Explorer, 1997).  No Indian tribes are 
adjacent to the Surry site.  The Pamunkey Indian Reservation is approximately 34 miles northwest of 
the site.  The Mattaponi Indian Reservation is approximately 35 miles north-northwest of the site.  Be-
cause of the relatively long distance of separation, no significant impact is expected at these Indian 
tribe sites from the construction or operation of the proposed units. 

There are several large public recreation facilities within 10 miles of the Surry site.  Chippokes State 
Park, Jamestown Island, Jamestown Festival Park, Busch Gardens, Colonial Williamsburg, and York-
town National Historical Park are 2.5, 4, 5, 6, 7, and 10 miles, respectively, from the site.  Again, be-
cause of the relatively long distance of separation, no significant impact is expected on these public 
recreation facilities. 

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant.  
The Surry site is in the Tidewater coastal zone.  The HIWMA is within 3 miles from the site and several 
large public recreation facilities are also within 5 miles from the site.  Although no impacts are ex-
pected, the addition of new nuclear generation at the site could raise concerns over the potential im-
pacts on nearby environmentally sensitive areas. 

3.3.2 Evaluation of the North Anna Site 

Although the North Anna transmission lines traverse several counties in Tidewater Virginia, the North 
Anna site is located in Louisa County, Virginia, and is not within the Virginia coastal zone.  Lake Anna 
State Park is within 5 miles of the site.  The James River Face Wilderness Area and Shenandoah Na-
tional Park Class I areas are about 100 miles and 48 miles from the North Anna site, respectively.  The 
main proposed emission sources that might affect local visibility are the emergency diesel generators.  
Because the diesel generators are for short-term emergency use only, and the Class I areas are rela-
tively far away, the air quality and visibility impact on these Class I areas would be insignificant  

There may be wetlands near the North Anna site in some of the coves or surrounding forested areas.  
However, there are no wetlands near the intake area or the immediate plant property shoreline.  No 
impact on wetlands is expected from the construction or operation of the proposed units. 

With the exception of bald eagles and loggerhead shrikes, terrestrial species that are federal- and/or 
state-listed as endangered or threatened are not known to exist at the site or along the transmission 
lines.  As of February 2000, there were no candidate federally threatened to endangered species at 
North Anna or along its transmission corridors (License Renewal ER, p. 2-16).  No threatened or en-
dangered aquatic species were historically found or are now found in Lake Anna and the operation of 
North Anna (withdrawal and discharge of cooling water) is not expected to affect any listed aquatic 
species (License Renewal ER, p. 4-15).  Additionally, it has been confirmed that species under the 
auspices of National Marine Fisheries Services are not known to be in the vicinity of North Anna (Li-
cense Renewal ER, p. 9-2).  Operation of NAPS Units 1 and 2 for more than 25 years has had a posi-
tive impact on terrestrial wildlife, including special-status species (License Renewal ER, p. 4-16). 

Within Louisa County, there are 12 sites that are currently listed on the National Register of Historic 
Places.  The transmission line corridors do not cross any known historic or archaeological sites (Li-
cense Renewal ER, p. 2-34).  Among the six state-recognized Indian tribes in Virginia (Virginia Explorer, 
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1997), the closest one is the Pamunkey Tribe located in King William County, about 53 miles south-
east of the North Anna site.  The Mattaponi Indian Reservation is about 62 miles southeast of the site.  
Because of the relatively long distance of separation, no significant impact is expected on these Indian 
tribe sites from the construction or operation of the proposed units. 

The only large public recreation facility is Lake Anna.  Lake Anna was created for the purposes of cool-
ing the existing Units 1 and 2 and the originally planned Units 3 and 4. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
Unlike the Surry site, the North Anna site is not within a CZMA, which is considered a particularly sensi-
tive environmental area (although Spotsylvania County, situated across Lake Anna from the site, is 
within Tidewater Virginia).  There is not an environmentally sensitive area like the HIWMA adjacent to 
the Surry site.  Other than Lake Anna, there are no large public recreation facilities or parks like the 
ones in the area surrounding the Surry site.  For these reasons, the North Anna site is ranked higher 
than Surry. 

3.3.3 References 

1. List of 156 Mandatory Class I Federal Areas, 40 CFR Part 81. 

2. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

3. Virginia Indian Tribes, Virginia Museum of Natural History for the Virginia Indian Council, 
Virginia Explore, Summer 1997. 

4. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001. 

 

3.4 Emergency Planning/Population Density  

This section evaluates the suitability of the Surry and North Anna sites, regarding their surroundings 
and population distribution in these areas, for the development of adequate site-specific emergency 
plans.  The Emergency Planning Zones defined in 10 CFR Part 50 are a 10-mile plume exposure path-
way Emergency Planning Zone and a 50-mile ingestion pathway Emergency Planning Zone. 

The criteria being evaluated are: 

n 10 CFR Part 100, Subpart B, requires that the physical characteristics of the site should not pre-
sent significant impediments to the development of an emergency plan. 

n Regulatory Guide 4.7 states that the preferred population density at the time of initial operations 
and within about 5 years should not exceed 500 people per square mile out to 20 miles. 
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3.4.1 Evaluation of the Surry Site 

A review of the most recent and readily available relevant licensing documents, topographic and 
transportation maps, and the U.S. Bureau of Census data was conducted, in conjunction with a site 
visit on September 25, 2001, to examine the regional environment and the physical characteristics of 
the site. 

The Surry site is on a point of land that runs into the James River from the south.  The site is at the end 
of Route 650, south of, and adjacent to the HIWMA.  The James River borders the site on either side of 
the peninsula. 

The ground surface at the site is generally flat and at an elevation of 26.5 feet above mean sea level.  
Beyond the site boundaries, the maximum land elevation within a 5-mile radius is generally in the 
range of 40 to 60 feet.  The area to the west, south, east, and within 10 miles of the site is predomi-
nantly rural and is characterized by farmland, woods, marshes, and swamps. 

State Route 650 provides the only land access to the site, connecting to Route 617, Route 628, and 
Route 10 within 5 miles of the site.  State Route 31 passes within 10 miles west of the site.  In the 
event of an emergency, local law enforcement officers will take control of traffic on State Route 650.  

There are no schools, hospitals, or prisons within 5 miles of the site.  The nearest population center 
with more than 25,000 residents is the city of Newport News, which had a 1990 population of 
171,439 and is 7 miles east-southeast of the site at its closest point.  There is no closer population 
center whose population is likely to reach 25,000 by 2030. 

Within 5 and 10 miles of the site, the 1990 resident populations were 3,216 and 122,097 persons, 
respectively.  As projected in the UFSAR, population for the areas within 10 miles of the Surry site for 
the years 2010 and 2030 are 139,242 and 176,308, respectively.  

Estimates of evacuation time for the general population within 2, 5, and 10 miles of the site under 
normal conditions are 30, 215, and 450 minutes, respectively, based on information in the existing 
Emergency Plan.  As concluded in the UFSAR, there is reasonable assurance that the total general 
population could be evacuated in a timely manner in the event of a design basis accident based on 
the available road network leading from the station, together with the availability of private and public 
vehicles.  

Significant transient population within 10 miles of the site is expected at the tourist attractions (for 
example, Busch Gardens, Water Country USA, Jamestown Colonial National Historical Park, Carters 
Grove Plantation, Colonial Williamsburg), and in the parks and recreational areas to the north, east, 
and southeast across the James River.  Due to adequate public access roads existing in these areas, 
the estimated evacuation time for the transient population within 10 miles of the site is 120 minutes 
as reported on p. 6.12 of the Emergency Plan. 

Preliminary design information for the PBMR and the GT-MHR reactors indicates that the size of the 
Emergency Planning Zones could be significantly reduced from those currently required in 10 CFR Part 
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50.  Consequently, the evacuation times for the plume exposure pathway Emergency Planning Zone 
and the ingestion pathway Emergency Planning Zone are expected to be less. 

For the purpose of this study, the population density at the time of initial operations and within about 5 
years of these new units was conservatively estimated for the year 2030. 

The estimated cumulative resident population in 2030 to a distance of 20 miles in all directions from 
the site is no greater than the cumulative population resulting from a uniform population density of 
500 people per square mile as illustrated in Figure 2.1–15 in the UFSAR.  This projected 2030 popula-
tion density of 500 people per square mile out to 20 miles from the Surry site is at the preferred den-
sity level for a new nuclear power plant as stated in Regulatory Guide 4.7. 

Based on the above evaluation, a ranking of 4 is assigned for the PBMR and GT-MHR reactors.  A rank-
ing of 3 is assigned for the ABWR, AP1000, IRIS, and the Bounding Plant.  The topography within 10 
miles of the site is mostly flat to gently rolling and the area is predominantly rural, characterized with 
farmland, woods, and marshes.  There are no schools, hospitals, or prisons within 5 miles of the site.  
The nearest population center, the city of Newport News, is 7 miles from the site at its closest point.  
The projected population density for 2030 is less than 500 people per square mile out to 20 miles.  
There are parks and recreational areas within 5 miles of the site, and there are significant tourist at-
tractions within 10 miles of the site.  However, evacuation of this transient population can be accom-
plished in 120 minutes. 

3.4.2 Evaluation of the North Anna Site 

The same approach used in the Surry site evaluation was used to examine the North Anna site. 

The North Anna site is on a peninsula on the southern shore of Lake Anna at the end of State Route 
700.  Lake Anna is approximately 17 miles long, with an irregular shoreline of more than 200 miles.  
The land adjacent to Lake Anna is becoming increasingly residential as the land is developed.  

The topography in the site region is characteristic of the central Piedmont Plateau with a gently undu-
lating surface, varying from 200 to 500 feet above sea level.  The area within 10 miles of the site is 
predominantly rural and characterized by farmland and wooded tracts of land. 

There is a network (more than 7) of state routes and secondary roads that pass within 10 miles of the 
site.  State Route 700 provides access to the site.  Highways U.S. 1 and I-95 pass within 15 and 16 
miles, respectively, east of the site. 

There are no hospitals or prisons within 5 miles of the site, but there is one school, which is 5.7 miles 
to the north-northeast of the site, with an enrollment of 433 students.  There are no significant indus-
trial or commercial facilities within 10 miles of the site, and none are anticipated.  Recreational use of 
Lake Anna, including Lake Anna State Park, is the greatest contributor to transient population in the 
area. 

Mineral, with a 1990 population of 453, is the only town within 10 miles of the site.  The community of 
Louisa, whose 1990 population was 1088, is about 12 miles to the west of the site.  The 1990 resi-
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dent population within 10 miles of the site was 11,887 persons.  Population projections for the area 
for the years 2010 and 2030 are 16,549 and 20,625, respectively. 

The nearest population center with more than 25,000 residents is the city of Charlottesville, which had 
a 1990 population of 40,475 and is 36 miles west of the site at its closest point.  The only closer 
population center whose population could reach 25,000 by the year 2030 is Fredericksburg, which is 
22 miles to the northeast.  The distance to Fredericksburg is well in excess of the population center 
distance. 

The estimates of evacuation time for the general population within 2, 5, and 10 miles of the site under 
normal conditions are 30, 77, and 130 minutes, respectively, based on the existing Emergency Plan.  
As concluded in the UFSAR, there is reasonable assurance that the total general population could be 
evacuated in a timely manner in the event of a design basis accident based on the available road net-
work leading from the station, together with the availability of private and public vehicles. 

Preliminary design information for the PBMR and GT-MHR reactors indicates that the size of the Emer-
gency Planning Zones could be significantly reduced from those currently required in 10 CFR Part 50.  
Consequently, the evacuation times for the plume exposure pathway Emergency Planning Zone and 
the ingestion pathway Emergency Planning Zone are expected to be less. 

For the purpose of this study, the population density at the time of initial operations and within about 5 
years of these new units was conservatively estimated for the year 2030. 

The estimated cumulative resident population in 2030 to a distance of 20 miles in all directions from 
the North Anna site is much less than the cumulative population resulting from a uniform population 
density of 500 people per square mile as illustrated in UFSAR Figure 2.1–14.  This projected 2030 
population density of 500 people per square mile out to 20 miles from the North Anna site is at the 
preferred density level for a new nuclear power plant as stated in Regulatory Guide 4.7. 

Based on the above evaluation, a ranking of 5 is assigned for the PBMR and GT-MHR reactors.  A rank-
ing of 4 is assigned for the ABWR, AP1000, IRIS, and the Bounding Plant.  The topography within 10 
miles of the site is gently rolling and the area is predominantly rural, characterized as farmland and 
wooded tracts of land.  There are no schools, hospitals, prisons, or significant industrial or commercial 
facilities within 5 miles of the site and there is no significant transient population within 10 miles of 
the site.  The nearest population center, the city of Charlottesville, is 36 miles west of the site and the 
projected 2030 population density is much less than 500 people per square mile out to 20 miles of 
the site. 
 
3.4.3 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; and Combined Licenses for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 
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4. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, U. S. Nuclear 
Regulatory Commission, Revision 2, April 1998. 

5. Surry Power Station Emergency Plan, and Emergency Planning Map, Dominion Generation, 
May 2001, Revision 44. 

6. North Anna Power Station Emergency Plan, and Emergency Planning Map, Dominion 
Generation, May 2001, Revision 23. 

7. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

8. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

9. U.S. Department of Commerce, Bureau of the Census, 2000 Census of Population, Number of 
Inhabitants. 

10. U.S. Geological Survey Maps for Virginia. 

3.5 Labor Supply  

This section evaluates the supply of construction labor and associated issues for each site.  Topics 
evaluated include labor supply, wages, and training.   

Based on this evaluation, the Surry site is ranked a 3 and the North Anna site is ranked a 2 for all re-
actor types and the Bounding Plant. 

Labor Supply 

Labor supply data is based on information from the 2000 U.S. Census.  The census data is broken 
down into very broad subdivisions and should be considered as indicative information only. 

For simplicity, the population base for the labor supply at each site is considered to be the population 
of significant population centers within a 50-mile radius of the site.  The Surry site draws from the con-
struction labor population in the Richmond and Norfolk areas, as well as points beyond.  The North 
Anna site draws from the northern Virginia, Charlottesville, and Richmond areas, as well as points be-
yond. 

The proportion of construction labor potentially available is based on the proportion of construction 
labor to the total employed workforce population as described in the 1990 U.S. Census (2000 data is 
not yet available).  The total reported population in Virginia for 1990 was 6,187,358.  The employed 
workforce for 1990 totaled 3,028,362, of which 236,995 were identified as employed in construction.  
The construction workforce was 3.8 percent of the total state population.  This ratio is assumed to be 
valid for subsets of the total population, such as cities and counties, and also valid as a basis for es-
timating the number of personnel in the construction workforce for 2000. 

The population base for the Surry and North Anna areas is provided in Table 3-2. 
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Table 3–2.  Labor Supply 

City or Area 
Total 

Population 
Construction 

Workforce 

Surry  
Norfolk, Virginia Beach, Newport News 1,569,541 59,643 
Richmond/Petersburg 996,512 37,867 

TOTAL 2,566,053 97,510 

North Anna  

Richmond/Petersburg 996,512 37,867 
Northern Virginia (see note) 2,282,421 86,732 

TOTAL 3,278,933 124,599 

Note:  Assumes 30 percent of the total population for the Washington-Baltimore-
Northern Virginia-West Virginia area. 

 

The availability of craft for outages at the two sites is reported as very tight; however, the availability of 
craft for regular construction projects is reported as good.  It is believed that the tightness in craft 
supply for outage support can be attributed to the short duration of the projects. 

Based on the above data, North Anna has a larger potential construction workforce than Surry.  How-
ever, North Anna is in a relatively remote area compared to Surry and would be at a disadvantage in 
attracting labor because of its distance to the major sources of construction workers in the Norfolk, 
Richmond, and Northern Virginia areas.  Thus, it is concluded that it should be easier to supply craft to 
the Surry site because of its much closer population base. 
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Wages 

A wage survey was recently conducted of the area.  The results of this survey are provided in Table 3-3: 

Table 3–3.  Wage Survey 

 Nuclear Low High 

Hourly Wages 
Union $24.20 $13.50 $28.60 
Open Shop $22.00 $16.50 $25.00 

Daily Per Diems/Incentives 
Union $25.00 $20.00 $30.00 
Open Shop $50.00+ $45.00 $60.00 

Hourly Nuclear Wages With Per Diems or Incentives 
Union $26.20 --- --- 
Open Shop $27.00 --- --- 

 

It is reasonable to expect no significant wage differential for the foreseeable future. 

The North Anna site would be at a disadvantage because of its distance from the Norfolk, Richmond, 
and Northern Virginia areas and the resulting need for temporary lodging during the workweek. 

Training 

Craft skills are assumed to be fairly equal for open shop or union labor.  This assumption is reasonable 
because many of the craft work both open shop and union projects.  As a result, the issue becomes 
how to minimize the labor cost while ensuring the required skills are available in sufficient quantity.  
This can probably be best accomplished through training.  A full treatment of this subject is beyond the 
scope of this study, but the following suggestions are identified for consideration: 

n Identify and assess local schools and colleges offering or willing to offer courses in critical skills 
such as welding, pipefitting, structural steel erection, scaffolding, and electrical work (see listing 
below). 

n Establish a cost for training an individual to an appropriate skill level 

n Consider offering fully reimbursed training (and basic wages) for individuals who are willing to par-
ticipate in the programs and receive training before the project starts.  The reimbursement for 
school costs and wages would depend on the worker satisfactorily completing a predetermined 
number of hours on the project. 

Local area vocational schools that may be able to provide training courses in welding, pipefitting, 
structural ironwork, scaffolding, and electrical trade skills are listed below. 
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n Welding Schools 

— Apprentice School-Newport News Shipbuilding, Newport News 
— Welder Testing and Training Institute, Springfield  

 
n Telecommunication Schools 

— Digital Corporation, Reston and Annandale  
— Northern Virginia Community College, Alexandria 

 
n Plumbing Schools 

— Apprentice School-Newport News Shipbuilding, Newport News 
 
n Electronics Schools 

— Apprentice School-Newport News Shipbuilding, Newport News 
— Columbia Technical Institute School of Technology, Tysons Corner and McLean 
— Commonwealth College, Hampton and Virginia Beach 
— Computer Learning Center, Alexandria 
— ECPI College of Technology, Charlotte, Greensboro, Hampton, and Virginia Beach 
— ECPI Computer Institute, Richmond and Raleigh 
— ITT Technical Institute, Richmond  
— TESST Electronics Schools, Alexandria 
— Tidewater Tech, Norfolk, Chesapeake, Newport News, and Virginia Beach 
— Tidewater Technical Awareness Training, Norfolk 
— Virginia College, Salem 

 
Labor unions have generally diminished in size during the past 30 years.  As they have declined, many 
of their apprenticeship and training programs have fallen into disuse.  However, if the unions perceive 
a reawakening of nuclear power plant construction, the unions may be willing to aggressively pursue 
apprenticeship and training programs.  This could be valuable to the project and offset the wage dif-
ferential through increased labor productivity. 
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3.6 Transportation Access 

This section evaluates access to the sites for purposes of materials and personnel transportation dur-
ing construction.  Each site was evaluated for four modes of access: road, rail, air, and water. 

3.6.1 Evaluation of the Surry Site 

Road, rail, air, and water access to the Surry site is evaluated in the following paragraphs. 

n Road 

Road access to the Surry site is via State Highway 650, which is a two-lane paved road.  Highway 650 
meets two secondary roads—Route 617 and Route 628, 4 miles south.  Highway 650 intersects State 
Highway 10 approximately 5 miles from the plant.  Highway 650 carries a level-of-services (LOS) des-
ignation of "A," which reflects a free flow of traffic stream and users unaffected by the presence of 
others.  Highway 10 in the vicinity of the site, from Surry County Courthouse to the divergence of the 
business and bypass north of Smithfield, carries a level-of-services designation of "C," which reflects a 
stable flow that marks the beginning of the range of flow in which the operation of individual users is 
significantly affected by interactions with the traffic stream. 

n Rail 

There is no direct rail access available to the Surry site.  The nearest point of rail access is either 
Richmond or Norfolk.  Large shipments associated with new plant construction could be offloaded and 
transported by road and/or barge from either of these locations.  A review of the highway systems in 
the area indicates road transport from the Norfolk area is less difficult. 

n Air 

The Williamsburg-Jamestown Airport, Newport News/Williamsburg International Airport, Norfolk Inter-
national Airport, and the Richmond International Airport serve the area.  The Richmond and Norfolk 
airports conduct regular freight and passenger jet services and are of sufficient size to accommodate 
the relatively small air shipments normally associated with a construction project. 

n Water 

The Surry site incorporates an excellent barge slip adjacent to the cooling water intake.  This barge slip 
was used for the transport of the replacement steam generators in the late 1970s and is regularly 
used to receive spent fuel storage casks and other large loads.  Barge transport of large modules 
would not be as restricted by dimensions and weight as rail transport.  This can be a significant advan-
tage if the selected plant is highly modularized. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
Major transportation routes are within 10 miles of the site. 
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3.6.2 Evaluation of the North Anna Site 

Road, rail, air, and water access to the North Anna site is evaluated in the following paragraphs. 

n Road 

Road access to the North Anna site is via State Highway 700, a two-lane paved road.  Highway 700 
intersects State Highway 652 approximately one-half mile from the site.  The major commuting routes 
for the Dominion workforce are State Highways 700, 652, 208, 522, and 616 in the immediate vicinity 
of the site.  These roads all carry a level-of-services designation of "B." 

n Rail 

The North Anna site is served by the CSX railroad.  The spur on site was used for the replacement 
steam generator lower assemblies in the 1990s and is used now to receive spent fuel storage casks.  
Some upgrades would likely be needed to accommodate the large and heavy loads associated with 
construction of a new plant.  Traffic delays at offsite railroad crossings would be expected.  CSX would 
need to inspect and report on required upgrades before committing to this mode of transportation for 
large and heavy loads.  Rail transport is generally limited to loads no wider than 16 feet, length is gen-
erally limited to 80 feet or less but in special circumstances can be increased if a careful route survey 
indicates that obstacles (usually on the inside of rail curves) can be moved or modified.  Weight re-
strictions are a function of axle loading and are generally limited to the loads imposed by a large diesel 
locomotive, approximately 75,000 pounds gross weight per axle.  Loads of 2 million pounds (exclusive 
of car) have been moved via rail.  There is a limited capability for marshalling shipments on the ware-
house spur to the south of the main plant.  

n Air 

The nearest major airport to the North Anna site is in Richmond.  This airport conducts regular freight 
and passenger jet services and is large enough to accommodate the relatively small air shipments 
normally associated with a large construction project.  Ground transport from the airport to the site is 
approximately two hours. 

n Water 

While the North Anna site is immediately adjacent to a large lake, there are no significant water trans-
portation routes available to the site.  For the construction of NAPS Units 1 and 2, large components 
were barged up the Mattaponi River, offloaded near Walkerton, Virginia, and transported overland by 
heavy haul vehicles to the site. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
Large component transport via the CSX rail spur can be achieved, but it will be more difficult than us-
ing the barge facility at the Surry site.  
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3.7 Security 

10 CFR 100, Subpart B, requires that site characteristics be such that adequate security plans and 
measures can be developed.  Regulatory Guide 4.7 indicates that a distance of about 360 feet from 
public access areas to vital structures or equipment is typically needed to meet the requirements of 
10 CFR 73 with special measures or analyses. 
 

3.7.1 Evaluation of the Surry Site 

The location proposed for new nuclear generation at the Surry site is east of Unit 2 in the existing con-
struction building and parking area.  This location would satisfy the Regulatory Guide 4.7 requirement 
of 360 feet from public access areas to vital structures or equipment. 

Based on the above evaluation, a ranking of 3 is assigned for the AP1000, ABWR, GT-MHR, and IRIS 
reactors.  In accordance with the Site Evaluation Process, a ranking of 2 is assigned to the PBMR be-
cause some amount of special measures and analyses will likely be required to account for the lack of 
a containment structure.  A ranking of 2 is assigned to the Bounding Plant consistent with the PBMR. 

3.7.2 Evaluation of the North Anna Site 

The location proposed for new generation at the North Anna site is west of Unit 2.  This location would 
satisfy the Regulatory Guide 4.7 requirement of 360 feet from public access areas to vital structures 
or equipment. 

Based on the above evaluation, a ranking of 3 is assigned for the AP1000, ABWR, GT-MHR, and IRIS 
reactors.  In accordance with the Site Evaluation Process, a ranking of 2 is assigned to the PBMR be-
cause some amount of special measures and analyses will likely be required to account for the lack of 
a containment structure.  A ranking of 2 is assigned to the Bounding Plant consistent with the PBMR. 
 

3.7.3 References 

1. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, U. S. Nuclear 
Regulatory Commission, Revision 2, April 1998. 
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3.8 Collocated or Nearby Hazardous Land Uses  

This section evaluates collocated or nearby hazardous industrial, transportation, and military installa-
tions for potential impacts on the safe operation of new nuclear power facilities.  

As required by Regulatory Guide 1.70, the impacts of potential accidents in the vicinity of the plant 
from these activities must be analyzed for determining design basis events.  Facilities and activities 
within 5 miles of a proposed site are considered for this criterion.  Facilities and activities of greater 
distances are also considered as appropriate to their significance. 

3.8.1 Evaluation of the Surry Site 

Two airports—Williamsburg-Jamestown Airport and Felker Army Air Field at Fort Eustis—are 5 miles 
north-northwest and east-southeast, respectively, of the site.  No major commercial airports are within 
10 miles of the site.  The Williamsburg-Jamestown Airport has no control tower; operations mainly in-
volve single-engine light planes and a small number of business jets (UFSAR, p. 2.1-9).  Melville, a pri-
vate field, is 6 miles west-southwest of the site. 

The Newport News/Williamsburg International Airport is a major airport located 11.25 miles east-
southeast of the site.  The Air Traffic Control Board of the Federal Aviation Administration operates the 
air traffic control tower at this airport.  There are two runways at the airport.  Runway 7, oriented 
northeast-southwest, is 8,000 feet long and Runway 2-20, oriented north-northeast--south-southwest, 
is 6,525 feet long.  Both runways are equipped with advanced nondirectional beacon instrument flying 
approaches.  Because of the orientation of the runways and the relatively long physical distance to the 
site, the Surry site is not in the flight paths for takeoff and landing. 

There are no major communities within 5 miles of the site.  The nearby facilities are mostly food proc-
essing plants or hardware/clothing manufacturers.  The largest and nearest military installation within 
5 miles of the site is the U.S. Army Transportation Center at Fort Eustis (5 miles east-southeast) (ISFSI 
SAR, Table 2.2–1).  The nature of hazardous materials on this military installation is confidential.  
However, increased activities at Ft. Eustis are not anticipated (UFSAR, p. 2.1-7). 

The Environmental Protection Agency's Resource Conservation and Recovery Act Information System 
(RCRIS) database contains hazardous waste facility information (OMB Watch, Right-To-Know Network).  
There was one Large Quantity Generator (LQG) in Surry County, but it was not regulated under the Re-
source Conservation and Recovery Act (RCRA) and the source is out of business and no longer 
generating (RTK Network, 2001).  The database indicates that there are 6, 1, and 1 LQGs in the 
Newport News, Isle of Wight, and James City counties, respectively.  However, none are within 5 miles 
of the Surry site.  

The one LQG operated in Newport News is Fort Eustis, which is currently on the final National Priority 
List (NPL).  In 1988, the U.S. Army Toxic and Hazardous Materials Agency identified 34 potential waste 
sources at Fort Eustis (EPA, Region 3, Hazardous Site Cleanup Division, 2001).  The EPA reviewed the 
Remedial Investigation Report for 5 sites at Fort Eustis.  A Federal Facility Agreement (FFA) between 
the EPA and the Department of the Army is currently in the renegotiation stage.  An FFA is a required 
document that outlines cleanup goals and schedules and imposes stipulated penalties for bypassing 
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the negotiated schedules.  The contaminant sites at Fort Eustis are about 17.1 miles from the Surry 
site.  The Fort Eustis site was proposed to the NPL as one of the most serious uncontrolled or aban-
doned hazardous waste sites requiring long-term remedial action on January 18, 1994.  The site was 
formally added to the list on December 18, 1994, making it eligible for federal cleanup funds.  The 
distance between the NPL site and the Surry site is relatively far.  No significant impact is expected on 
the Surry site from the operation of this NPL site. 

Traffic on the James River is confined to a dredged ship channel, which is 1.75 miles to the reactor 
area.  Gasoline carried on barges is the only chemical transported on the river that would present a 
potential explosion hazard.  A study has shown that no significant impact on the site would be ex-
pected if this postulated explosion occurred (ISFSI SAR, p. 2-23; UFSAR, p. 2.1-8). 

Route 650 is the only land access to the site.  No chemicals or cargo are transported on this portion of 
Route 650 unless the existing or proposed units use the chemicals.  Highway 10 passes within 5 miles 
of the site.  The largest explosive load transported on Virginia highways contains 8,500 gallons of 
gasoline.  A study has shown that no significant impact is expected on the Surry site from this postu-
lated explosion hazard (ISFSI SAR, p. 2-23, UFSAR, p.2.1-8). 

The closest point of the shipping channel is about 1.4 miles from the intake structure.  The James 
River depth at mean high tide for much of the distance between the intake structure and the channel 
is 4 feet or less.  Therefore, shipping on the river does not constitute a hazard to the intake structure 
(UFSAR, p. 2.1-9). 

No pipelines are within 0.5 miles of the reactor area.  Columbia Gas Transmission Corporation and 
Colonial Pipeline Company own pipelines that cross the southeast corner of the site.  A branch of the 
pipeline comes into the site from each of these lines to supply natural gas and #2 fuel oil to the Gravel 
Neck combustion turbine facility (UFSAR, p. 2.1-7).  The pipelines are about 0.9 miles from the reactor 
area (Drawing No. 11448-FY-5A, Rev. 6). 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.8.2 Evaluation of the North Anna Site 

No major airports are within 10 miles of the North Anna site.  The Louisa County Airport is 11 miles 
west-southwest of the site, and Lake Anna Airport is 7 miles south-southeast of the site.  Traffic at the 
Lake Anna Airport is light and consists primarily of practice landings (UFSAR, p. 2.2-2).  Occasionally, 
float planes land on Lake Anna.  There is also a private airstrip near Bumpass, Virginia. 

There are no significant industrial activities within 5 miles of the site, and also no mining activities 
within 5 miles of the site (UFSAR, p. 2.2-1). 

The EPA RCRIS database indicates that there are two LQGs in Louisa County.  The closest of these 
LQGs is Williams Power Services, located about 7.6 miles from the site.  Neither LQG in Louisa County 
is RCRA-regulated.  Four LQGs in Orange County are RCRA-regulated.  The closest one is Gordonsville 
Energy LP, located about 21 miles from the site.  One of the two LQGs in Spotsylvania County is on the 
final NPL.  The LQG on the NPL list (L.A. Clarke and Son) is about 23 miles from the site.  Except for 
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North Anna Units 1 and 2, none of the LQGs are within 5 miles of the site.  Therefore, no significant 
impact is expected on the North Anna site from the operation of these LQG facilities.  

There are no large boats or barges on Lake Anna (UFSAR, p.  2.2-1).  The only marine transport ex-
pected on Lake Anna are small sport and pleasure craft.  The fuel capacity of these craft is too small to 
pose a hazard to the site (UFSAR, p. 2.2-3). 

The closest point of Route 652 to the North Anna site is 1.5 miles.  The largest explosive load routinely 
transported on Virginia highways contains 8,500 gallons of gasoline.  Regulatory Guide 1.91 indicates 
that, with this quantity and distance from the reactor, no significant damage would be expected 
(UFSAR, p.2.2-3).  No natural gas pipelines are within 10 miles of the site (UFSAR, p. 2.2-3).   

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.8.3 References 

1. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

2. Surry ISFSI Safety Analysis Report, through Amendment 14, June 2000. 

3. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

3.9 Ease of Decommissioning  

This section evaluates the characteristics of the sites for the decommissioning and eventual disman-
tlement of the proposed facilities at the end of their useful life.  Issues considered include the pres-
ence of preexisting contamination, collocated operational facilities, adequacy of the transportation 
network, adequate space for potential long-term storage of spent fuel and contaminated equipment, 
etc. 

3.9.1 Evaluation of the Surry Site 

The proposed location of new nuclear units at the Surry site has minimal hazardous or radioactive ma-
terial contamination from operation of the existing Units 1 and 2.  Before construction, any contamina-
tion would be addressed during excavation within the existing hazardous material and radiation pro-
tection programs. 

The Surry site incorporates an excellent barge slip adjacent to the cooling water intake.  This barge slip 
was used for transporting the replacement steam generators in the late 1970s and is regularly used to 
receive spent fuel storage casks and other large loads.  The barge facility will greatly facilitate offsite 
shipment of large components or modules during plant dismantlement.  

If a federal spent fuel storage repository is not in operation at the time of plant decommissioning, the 
existing ISFSI could be expanded to store spent fuel from new nuclear units.  
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Based on the above evaluation, a ranking of 5 is assigned to the ABWR and AP1000, which are large 
light-water reactors.  The GT-MHR, IRIS, and PBMR are small modular reactors requiring multiple reac-
tor vessels and other large components to produce the same electrical output as the ABWR and 
AP1000.  Thus, a ranking of 4 is assigned to the GT-MHR, IRIS, and PBMR, because there would be an 
increased number of large component offsite shipments during decommissioning (for example, reactor 
vessels and steam generators).  A ranking of 4 is assigned to the Bounding Plant consistent with the 
GT-MHR, IRIS, and PBMR. 

3.9.2 Evaluation of the North Anna Site 

The proposed location of new nuclear units at the North Anna site has minimal hazardous or radioac-
tive material contamination from operation of the existing Units 1 and 2.  Before construction, any con-
tamination would be addressed during excavation within the existing hazardous material and radiation 
protection programs. 

The North Anna site is served by the CSX railroad.  The spur on site was used for the replacement 
steam generator lower assemblies in the 1990s and is used to receive spent fuel storage casks.  The 
shipment of large components by rail from North Anna would require more effort than barge shipments 
from Surry. 

Should a federal spent fuel storage repository not be in operation at the time of plant decommission-
ing, the existing ISFSI could be expanded to store spent fuel from new nuclear units.  

Based on the above evaluation, a ranking of 4 is assigned to the ABWR and AP1000, which are large 
light-water reactors.  The GT-MHR, IRIS, and PBMR are small modular reactors requiring multiple reac-
tor vessels and other large components to produce the same electrical output as the ABWR and 
AP1000.  Thus, a ranking of 3 is assigned to the GT-MHR, IRIS, and PBMR, because there would be an 
increased number of large component offsite shipments during decommissioning (for example, reactor 
vessels and steam generators).  A ranking of 3 is assigned to the Bounding Plant consistent with the 
GT-MHR, IRIS, and PBMR.  The North Anna site is ranked lower than the Surry site because offsite 
shipments will be more difficult by rail from North Anna versus by water using the Surry barge facility. 

3.10 Water Rights and Air Permits  

Water rights and air permits are evaluated in this section for impact on potential new nuclear genera-
tion at the Surry and North Anna sites.  

Water allocation and permitting is a complex process requiring detailed analysis to determine water 
needs and impacts.  The use of water is evaluated to determine if new or modified water use permits 
would be required so that the plant can make use of available water resources.  Among the issues 
evaluated are: 

n Estimated water requirements 

n Physical water availability 
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n Right-of-ways for cooling water conveyance 

n Effluents discharged to surface waters, publicly owned treatment works, or waste streams 
 

The use of combustion engines (for example, auxiliary boiler system, standby power systems, etc.) by 
new nuclear plants is evaluated to determine if new or modified air permits are required for such 
equipment.  New or modified major stationary sources (emissions greater than 100 tons/year of any 
regulated criteria pollutants) are required by the Clean Air Act to obtain an air pollution permit before 
construction begins.  Under the Clean Air Act, the country has been divided into Air Quality Control Re-
gions.  States have designated these regions as either in compliance with the ambient air quality 
standards of the criteria pollutant (nitrogen dioxide, sulfur dioxide, particulate matter, carbon monox-
ide, ozone and lead), or not in compliance (i.e., non-attainment areas).  Those sources to be built in, or 
that might affect, a non-attainment area, are subject to emission offset requirements and stringent 
emissions control practices. 
 
3.10.1 Evaluation of the Surry Site 

An evaluation of the need for water and air permits for the Surry site is provided below. 

n Water 

SPS Units 1 and 2 use water from the James River for condenser cooling.  The plant withdraws ap-
proximately 1,680,000 gpm for both units through an intake structure situated to the east of the 
plant.  Water with a temperature rise of 14°F is returned to the river through the outfall structure lo-
cated to the west of the plant at approximately 6 miles from the intake.  The only consumptive water 
use from the river is water loss by evaporation.  This amounts to a maximum of 51 cfs as presented in 
the Final Environmental Impact Statement (FEIS) for Surry Unit 2.  In reality, the actual evaporation 
rate is lower because surface heat transfer dissipates some of the heat. 

Any additional units at the site, regardless of the type of cooling system selected, will require con-
sumptive water use to compensate for evaporation for heat dissipation.  As discussed in Section 3.22, 
an option for makeup water for the new plant would be to withdraw water from the existing discharge 
canal of Units 1 and 2.  Therefore, the new units would not require the addition of a new intake struc-
ture on the James River.  However, the makeup to the cooling system would increase consumptive 
water use by evaporation.  Cooling tower blowdown to control water chemistry would also be to the 
existing discharge canal.  Although physical water availability is not restricted because of the large 
volume of water in the river and surrounding Cobham Bay, it may have a minor impact on the level of 
salinity in the surrounding area.  This may affect the oyster beds and the quality of water around Hog 
Island.  It may also increase the potential for saltwater movement further upstream.  For these rea-
sons, a water use permit may be required.  The quantity of water required is discussed in Section 3.22. 

n Air 

The short-term and intermittent use of auxiliary boilers for plant startup and standby diesel generators 
for backup power may be included in the new plant design.  Primary emissions from these combustion 
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engines will be nitrogen oxides (NOx), carbon monoxide (CO), unburned hydrocarbons (HC), particulate 
matters (PM), and sulfur dioxide (SO2). 

Surry County is in the State Capital Intrastate Air Quality Control Region (40 CFR 81.145).  This region 
is designated as an attainment area for criteria air pollutants PM, SO2, CO and NOx per 40 CFR 
81.347. 

Based on a review of the Evolutionary Plant Envelope information in Reference 1, yearly emissions for 
auxiliary boilers, standby diesel generators, standby power system gas turbine, etc., would result in 
much less than 100 tons/year of combined annual emissions of any pollutant.  The combined new 
and existing plant emissions for Units 1 and 2 from their auxiliary boilers and the standby power sys-
tems on the Surry site would not be expected to exceed 100 tons/year of any criteria pollutants from 
the limited use of this equipment. 

Although the proposed power plant is not a major source for any criteria pollutants, a noncomprehen-
sive or minor air permit would still need to be secured for installation and operation of the equipment. 

*   *   * 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant. 
 
 
3.10.2 Evaluation of the North Anna Site 

An evaluation of the need for water and air permits at the North Anna site is provided below. 

n Water 

By constructing a dam across the North Anna River, Lake Anna was created to provide cooling water 
for four nuclear units with a total gross generating capacity of approximately 3800 MWe and to create 
a recreational area.  Two units, NAPS Units 1 and 2, are currently in operation.  The addition of new 
nuclear units may not require new or modified water use permits if current minimum water releases 
are not affected and the flow rate to downstream users is not affected.  According to the FEIS (Refer-
ence 2), the required minimum water release is 40 cfs to maintain the quality of water in the North 
Anna River below the dam and also that of Pamunkey and York Rivers further downstream.  Based on 
the study performed by Stone & Webster during the design stage of the lake (Reference 3), the aver-
age calculated release is 220 cfs as discussed in the FEIS. 

Based on the UFSAR, FEIS, and related information, Lake Anna water levels of concern are: 

— The crest of the dam is 265 feet msl 
— The probable maximum flood (PMF) level in the lake is 255 feet msl 
— The normal lake level is 250 feet msl  
— Declare unusual event at level 247 feet msl 
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— During the 1998-1999 drought season, the lake level dropped to 246.7 feet msl 
— Plant shutdown is required in accordance with the Technical Specifications at 246 feet msl  

 
(It is noted that a license amendment request is being considered to change the Technical Specifica-
tion levels to 246 feet for an unusual event and 244 feet for plant shutdown.) 

As discussed in Section 3.22, the addition of new nuclear units would cause the water level to drop 
further than that observed during the 1999-2000 drought conditions.  To maintain the lake levels re-
quired for the operation of the existing units, and to provide water for the new units to compensate for 
evaporation from the lake by other cooling systems, several options may be considered which may 
require a revised or new water permit.  This may include minimizing the release from the lake through-
out the year, changing the lake operating procedure, and finding another water source to supplement 
the existing water supply. 

Detailed thermal modeling analyses should be performed to assess cooling system performance, po-
tential impacts of adding new units, and possible alternatives.  These analyses would need to reflect 
the actual operational history of NAPS Units 1 and 2 and would need to assess the optimum capacity 
of Lake Anna and the WHTF, the required releases to satisfy plant operational requirements, and com-
pliance with regulatory requirements for downstream users. 

n Air 

Louisa County is in the Northeastern Virginia Intrastate Air Quality Control Region (40 CFR 81.144).  
This region is designated as an attainment area for criteria air pollutants PM, SO2, CO, and NOx per 40 
CFR 81.347. 

Based on a review of the Evolutionary Plant Envelope information in Reference 1, yearly emissions for 
auxiliary boilers, standby diesel generators, standby power system gas turbine, etc., would result in 
much less than 100 tons/year of combined annual emissions of any pollutant.  The combined new 
and existing plant emissions for Units 1 and 2 from their auxiliary boilers and the standby power sys-
tems on the North Anna site would not be expected to exceed 100 tons/year of any criteria pollutants 
from the limited use of this equipment. 

Although the proposed power plant is not a major source for any criteria pollutants, a noncomprehen-
sive or minor air permit would still need to be secured for installation and operation of the equipment. 

*   *   * 

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant. 

3.10.3 References 

1. Early Site Permit Demonstration Program, Plant Parameters Envelope Report, March 1993. 

2. "Final Environmental Statement Related to the Continuation of Construction and the 
Operation of Units 1 and 2 and the Construction of Units 3 and 4, North Anna Power Station, 
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Virginia Electric and Power Company, Docket Nos. 50-338 and 50-339, Docket Nos. 50-404 
and 50-405," April 1973, United States Atomic Energy Commission, Directorate of Licensing. 

3. Letter from M. J. Palie, Project Engineer, Stone & Webster Engineering Corporation, to Mr. E. 
B. Crutchfield, Senior Vice President, Virginia Electric and Power Company, "Reservoir Study, 
Preliminary Engineering, 1977 Extension – North Anna Power Station, 1978 Extension – 
North Anna Power Station, dated November 1, 1971. 

3.11 Regulatory 

The potential impacts of environmental regulations are evaluated to determine if a site selected for 
new nuclear power plants will be compatible with existing laws.  Remediation efforts under the Com-
prehensive Environmental Response, Compensation, and Liability Act (CERCLA) for a contaminated 
site could be extremely costly and require a long process of negotiation with the appropriate regulatory 
authorities.  However, some contaminated sites are in the EPA's Brownfield Program and receive posi-
tive support by the regulators for cleanup and reuse.  Environmental restrictions most likely to affect 
the siting of electric generating facilities include constraints on construction in coastal zones, flood-
plains, and wetlands.  Natural resource protection regulations limit impacts to threatened and endan-
gered species and natural and scenic rivers. 

For this criterion, sites are ranked according to their compatibility with major environmental concerns: 
site contamination, impacts of the use of cooling water, impacts of dredging for structures using cool-
ing water such as impacts on wetlands, and a broad category identified as other regulatory impacts.  
The final ranking is the average of the applicable sub-criteria scores.  

3.11.1 Evaluation of the Surry Site 

The Surry site was evaluated by determining the compatibility of adding new nuclear plants to the ex-
isting site in light of current environmental regulations.  The site was ranked based on the degree of 
difficulty in obtaining permits or approvals.  The evaluation considered the construction, operation, and 
eventual decommissioning of new generation reactors at Surry (up to 3000 MWe) and the possibility 
for differences between reactor types. 

The following discussion provides the ranking categories for each environmental concern and then 
discusses the basis for the ranking of the Surry site for that potential concern. 

n Regulatory Impacts of Site Contamination 

The site has minimal hazardous or radioactive material contamination from operation of the existing 
Units 1 and 2.  For the construction of additional units, this contamination would be addressed within 
the existing hazardous material and radiation protection programs during excavation (that is, there is 
no significant ground or water contamination at the location where the new plant would be con-
structed).  

Also, the Surry site is not a brownfield site or a CERCLA site.  Because the site is not an abandoned, 
idled, or underused industrial or commercial facility where expansion or redevelopment is complicated 



 

 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

44 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
3. Engineering Criteria 

by real or perceived environmental contamination, it is not a brownfield site.  Because the site is not 
on the final NPL List issued by the EPA, the site is not a CERCLA site. 

Based on these findings, a ranking of 5 is assigned for the regulatory impacts of site contamination. 

n Regulatory Impacts of the Use of Cooling Water 

As discussed in Section 3.22, the James River cannot be used for once through cooling for additional 
units.  A ranking of 3 is assigned because cooling towers will likely need to be used and there may be 
issues related to visible plume and aesthetics.  The proximity to the Williamsburg area raises concerns 
for the aesthetics of either natural draft cooling towers or unabated visible plumes from wet cooling 
towers.  (Note that the existing Surry units were purposely lowered to ensure that the top of the reactor 
containment buildings did not reach above the tops of the trees and provide a visible presence from 
the Williamsburg side of the James River.)  The addition of cooling towers to the existing site will need 
to follow this precedent and keep the visual impacts to a minimum for acceptance by the Williamsburg 
community. 

n Regulatory Impacts of Dredging for Structures Using Cooling Water 

As discussed in Section 3.22, cooling water for new units could be withdrawn from, and the discharge 
returned to, the existing discharge canal of Surry Units 1 and 2.  Therefore, a ranking of 5 is assigned 
because the site will not require a Section 10 permit for dredging (that is, the intake and outlet pipes 
are not in navigable waters).  

n Regulatory Impacts on Wetlands 

Because there will not be dredging of a river to build intake and discharge structures, there will not be 
a need for disposal of dredged materials.  For disposal of excavated materials, there are areas around 
the plant that can be used without affecting wetlands.  As discussed in Section 1.1.1, the areas to the 
west, south, and east, and within 10 miles of the Surry site are predominantly rural, characterized by 
farmland, woods, and marshy wetlands.  Given the availability of areas other than wetlands for dis-
posal of the excavated materials, a ranking of 5 is assigned for this environmental concern. 

n Other Regulatory Impacts 

As is evident from the discussions in several sections of this report, in general, the use of the existing 
Surry site for the addition of new nuclear power plants will be compatible with environmental regula-
tions and would have minimal impacts on environmentally sensitive areas or protected natural re-
sources.  In comparison to the use of a greenfield site, the use of the existing Surry site with its infra-
structure of roads and transmission lines will result in much less environmental impact.  This approach 
would demonstrate environmental stewardship and sustainable development, and would minimize the 
regulatory impacts. 

As discussed in Section 3.3, the Surry site is in Surry County and is in the Virginia Tidewater coastal 
zone.  Accordingly, the requirements for revision of a Coastal Zone Management Area permit would 
apply.  Obtaining or revising such permits can be difficult in some locations.  However, the impact on 
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water resources should be considered minor relative to the existing use of the James River for once-
through cooling.  On this basis, the Coastal Zone Management permit revision should not result in sig-
nificant issues to resolve. 

As discussed in Section 3.10, a water use permit may be required to address the consumption of wa-
ter by the addition of new units.  Also, the effluent discharge will probably require a new discharge 
permit.  These changes are related to issues that are not significant and should result in minimal im-
pact relative to the already approved use of water at the site for once through cooling using the James 
River. 

As discussed in Section 3.10, a minor air permit would be required to address the impacts of an auxil-
iary boiler and standby power system.  These changes to the site are related to issues that are not 
significant and should result in minimal impact to the air. 

As discussed in Sections 4.1 and 4.2, there are no threatened or endangered species concerns that 
would require obtaining or revising a permit.   

Because no other regulatory impacts requiring a permit were identified, a ranking of 3 is assigned be-
cause permits or revisions are required, but significant issues are not expected. 

*   *   * 

Based on the above evaluation, a ranking of 4.2 is assigned for all reactor types and the Bounding 
Plant (average of the sub-criteria rankings).  The review of environmental regulatory issues for the ad-
dition of new nuclear power plants at the Surry site did not identify any information that would indicate 
it would be more difficult to obtain approvals for one or more new nuclear units up to 3000 MWe.  
There are no differences for environmental regulatory issues between reactor types. 

3.11.2 Evaluation of the North Anna Site 

The North Anna site was evaluated by determining the compatibility of adding new nuclear plants to 
the existing site in light of current environmental regulations.  The site was ranked based on the de-
gree of difficulty in obtaining permits or approvals.  The evaluation considered the construction, opera-
tion, and eventual decommissioning of new generation reactors at North Anna (up to 3000 MWe) and 
the possibility for differences between reactor types.   

The following discussion provides the ranking categories for each environmental concern and then 
discusses the basis for the ranking of the North Anna site for that potential concern. 

n Regulatory Impacts of Site Contamination 

The North Anna site has minimal hazardous or radioactive material contamination from operation of 
the existing plants.  For the construction of additional units, this contamination would be addressed 
within the existing hazardous material and radiation protection programs during excavation (i.e., there 
is no significant ground or water contamination at the location where the new plant would be con-
structed).  
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Also, the North Anna site is not a brownfield site or a CERCLA site.  Because the site is not an aban-
doned, idled, or underused industrial or commercial facility where expansion or redevelopment is 
complicated by real or perceived environmental contamination, it is not a brownfield site.  Because the 
site is not on the final NPL issued by the EPA, the site is not a CERCLA site. 

Based on these findings, a ranking of 5 is assigned for the regulatory impacts of site contamination. 

n Regulatory Impacts of the Use of Cooling Water 

As discussed in Section 3.22, Lake Anna may be used for condenser cooling for one additional large 
ABWR or AP1000 size nuclear unit with a heat rejection of approximately 8 x 109 Btu/hr (or an equiva-
lent combination of GT-MHR, IRIS, or PBMR modules).  A ranking of 3 is assigned because there are 
issues that will need to be addressed regarding thermal discharges to the lake, and wet (or dry) cool-
ing towers would have to be used at the site for additional nuclear units/modules. 

n Regulatory Impacts of Dredging for Structures Using Cooling Water 

In developing the original layout for the four units, the intake for Units 1 and 2 was separate from the 
intake for Units 3 and 4.  Because the intake tunnels would pass under a major site road and railroad 
line, the tunnels and cofferdam for the Units 3 and 4 intake structure were built.  To add additional 
nuclear power plants at the site, the cofferdam would need to be removed and a spoils pond created 
to dispose of the dredged materials.  As part of the removal of the cofferdam, a Section 10 permit may 
be needed to dredge the materials on both sides of the cofferdam.  Because the dredged materials 
would be removed without replacement, but would not likely have contamination from toxic materials, 
the North Anna site is ranked as a 1 for this environmental concern. 

n Regulatory Impacts on Wetlands 

There will be dredging of the lake in the area of the cofferdam for the Units 3 and 4 intakes and a 
need for disposal of dredged materials.  For disposal of this dredged materials and any excavated ma-
terials (the start of Units 3 and 4 left a large excavation at the present site), there are areas around 
the plant that can be used without affecting wetlands.  As discussed in Section 4.1.2, the area within 
10 miles of the site is predominantly rural and characterized by farmland and wooded tracts of land.  
Given the availability of areas other than wetlands for disposal of the dredged and excavated materi-
als, the North Anna site is ranked as a 5 for this environmental concern. 

n Other Regulatory Impacts 

As is evident from the discussions in several sections of this report, in general, the use of the existing 
North Anna site for the addition of new nuclear power plants will be compatible with environmental 
regulations and would have minimal impacts on environmentally sensitive areas or protected natural 
resources.  In comparison to the use of a greenfield site, the use of the existing North Anna site with 
its infrastructure of roads and transmission lines will result in much less environmental impact.  This 
approach would demonstrate environmental stewardship and sustainable development and would 
minimize the regulatory impacts. 
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As discussed in Section 3.3, the North Anna site is in Louisa County and is not within the Virginia Tide-
water coastal zone.  Accordingly, the Coastal Zone Management Area requirements do not apply. 

As discussed in Section 3.10, a revision to the water use permit will be required at the North Anna site 
to address the increased evaporation from the lake because of the addition of new units.  Because the 
impacts from the changes to the use of water at the North Anna site will be compensated for by one or 
more of the available options, the issues should not be significant for revision of the water use permit. 

As discussed in Section 3.10, a minor air permit would be required at the North Anna site to address 
the impacts of an auxiliary boiler and standby power system.  These changes to the site are related to 
issues that are not significant and should result in minimal impact to the air. 

As discussed in Sections 4.1 and 4.2, there are no threatened or endangered species concerns for the 
North Anna site that would require obtaining or revision of a permit.   

Because no other regulatory impacts requiring a permit were identified, the North Anna site would be 
ranked as a 3 because permits or revisions are required but significant issues are not expected. 

*   *   * 

Based on the above evaluation, a ranking of 3.4 is assigned for all reactor types and the Bounding 
Plant (average of the sub-criteria rankings).  The review of environmental regulatory issues for the ad-
dition of new nuclear power plants at the North Anna site did not identify any information that would 
indicate it would be more difficult to obtain approvals for one or more new nuclear units up to 3000 
MWe.  There are no differences for environmental regulatory issues between reactor types for the 
North Anna site. 

3.12 Schedule  

An evaluation of the amount of time needed to complete licensing, permitting, and site development 
activities before the start of new plant construction is provided in Table 3-4. 

Table 3-4.  Schedule Estimate 

Time From 
Start (months) Activity 

18 Preparation of License and Permit Applications 
 
Licensing and permitting activities must be completed before the start of physical site 
development work.  For an NRC Early Site Permit (ESP), it is anticipated that 
approximately 15 months will be needed to prepare and submit the ESP Application.  
Preparation of other required permit and license applications (see Sections 3.10 and 
3.11) would be performed during this time period. 
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Table 3-4.  Schedule Estimate 

Time From 
Start (months) Activity 

36 Review and Approval of License and Permit Applications 
 
In SECY-01-0188, October 12, 2001, the NRC conservatively estimates that about 30 
months will be needed for review and approval, including hearings.  Considering the 
ESP application would be for an existing reactor site with good stakeholder support (see 
Section 2.3), for the purposes of this study, an 18-month duration is assumed.  The 
reviews and approvals for other licenses and permits would also be performed during 
this time period. 

54 Site Development Activities 
 
Following receipt of the ESP and the other required permits and licenses, the physical 
site development activities identified in Section 2.4 are estimated to take about 18 
months to complete.  (Engineering design would be performed in conjunction with the 
licensing and permitting effort.) 

 

In accordance with the Site Evaluation Process, for a duration of 54 months, a ranking of 3 is as-
signed.  This ranking is applicable to both Surry and North Anna for all reactor types and the Bounding 
Plant. 

3.13 Geologic Hazards  

The purpose of this section is to evaluate the Surry and North Anna sites for the presence of geologic 
hazards.  Geologic hazards (either natural or situations where geology has detrimental manmade 
modifications) are considered exclusionary, i.e., a site with a geologic hazard will be excluded from 
further consideration.  These hazards as listed below from the Site Evaluation Process are non-
seismic.  Seismic considerations are evaluated in Sections 3.14, 3.15, and 3.16. 

n Areas of active volcanic activity 

n Sloping areas of deep seated instability (landslides) 

n Areas of potential collapse such as cavernous limestone, karstic limestone, and major salt depos-
its 

n Mined-out areas that produce deep-seated settlement because of collapse over time  

n Areas with long-term major subsidence caused by pumping of groundwater or oil 

n Permafrost areas 
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3.13.1 Evaluation of the Surry Site 

None of the hazards listed above exist at the Surry site. 

3.13.2 Evaluation of the North Anna Site 

None of the hazards listed above exist at the North Anna site. 
 
3.13.3 References 

1. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

2. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

3.14 Site-Specific Safe Shutdown Earthquake 

Four of the five advanced reactors are designed for a Safe Shutdown Earthquake (SSE) of 0.30g.  It is 
reasonable to assume that the PBMR will also be designed for an SSE of 0.30g.  As described below, 
the SSEs for the Surry and North Anna sites are less than 0.30g.  Therefore, the ranking given for 
these sites is for the remaining power block and balance-of-plant facilities (for example, turbine gen-
erator, cooling towers, administration buildings).  10 CFR 50, Appendix S, states that the peak ground 
acceleration that must be considered for an SSE is at least 0.1g.  Therefore, the site is ranked from 
0.1g to 0.3g in the Site Evaluation Process, with the highest ranking going to an SSE of 0.1g and the 
lowest to an SSE of 0.3g. 

3.14.1 Evaluation of the Surry Site 

UFSAR Section 2.5.5.5 gives the design-basis earthquake (equivalent to SSE) for the site as 0.15g.  
This merits a ranking of 4 for all reactor types and the Bounding Plant. 

3.14.2 Evaluation of the North Anna Site 

UFSAR Section 2.5.2.6 gives the SSE for the site as 0.18g.  This merits a ranking of 3 for all reactor 
types and the Bounding Plant. 

3.14.3 References 

1. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

2. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 
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3. 10 CFR 50, Appendix S, Earthquake Engineering Criteria for Nuclear Power Plants. 
 

3.15 Capable Faults  

A capable fault is a fault that has exhibited movement at or near the ground surface within a fairly re-
cent geological time.  10 CFR 100 Appendix A defines a capable fault as one which has exhibited 
movement at least once in the past 35,000 years or one that has exhibited movement of a recurring 
nature in the past 500,000 years.  The severity of the capable fault is a function of the distance from 
the site (FD) and the length of the fault (FL).  The ratio SF = FD/FL is used in the Site Evaluation Proc-
ess to rank the site, with the highest ranking going to the highest SF ratio, i.e., the further away from 
the site and the shorter the fault, the better the ranking. 

3.15.1 Evaluation of the Surry Site 

UFSAR Section 2.5.3.3 is clear on the question of active or capable faults at the site.  It notes that re-
gionally, there is no known active surface faulting.  Seismic activity within the region is minimal, and is 
believed to be due to deep-seated crustal adjustments along previous zones of structural deformation 
and weakness.  Various methods were used to check for the presence of active faults—photo interpre-
tation, aeromagnetic studies, detailed geologic mapping of the site area and vicinity, and borings 
drilled at the site.  Based on these, the UFSAR concludes there is no known evidence for active faulting 
in the vicinity of the Surry site. 

Although the studies for Surry showed no capable faults in the vicinity of the site, the studies did not 
extend to the 200-mile radius that is the basis for the highest ranking in the Site Evaluation Process.  
The Surry site is in a region designated seismic Zone 1 in the Uniform Building Code, with Zone 0 hav-
ing the least seismic activity (e.g., Florida) and Zone 4 having the most (e.g., parts of California).  
Therefore, the Surry site is assigned a ranking of 4 for all reactor types and the Bounding Plant. 

3.15.2 Evaluation of the North Anna Site 

UFSAR Section 2.5.3 states, "North Anna Units 1 and 2 were not and need not be designed for surface 
faulting.  There is no evidence of active surface faulting at or near the site."  Nonetheless, UFSAR Sec-
tion 2.5.2.4 notes that the closest known significant fault is near the town of Mineral (about 7 miles 
from the site).  The known length of the fault is limited to 1,000 feet.  The only evidence of the fault is 
exposure in underground mine workings near Mineral.  The UFSAR states, "The maximum length of the 
fault is probably no more than a few miles; if projected along its known strike and dip, it would lie 
about 4.5 miles northwest of the site." 

UFSAR Section 2.5.3.2 indicates that during the excavation of Units 1 and 2, three chlorite seams 
were discovered.  An x-ray analysis of the infilling material showed a normal weathering sequence.  It 
was concluded that no motion had occurred along these seams.  The same seams were found during 
the excavation of Units 3 and 4.  In that case, geological relations suggested possible faulting along 
one of the seams.  These discoveries set in motion a major investigation and extensive monitoring, 
particularly to examine the impacts on the fault of filling Lake Anna.  The details of the investigation 
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and the results are provided in Appendix E to the North Anna PSAR for Units 3 and 4.  It was concluded 
that:  (1) the seams are minor faults of a limited extent; (2) the last motion occurred at least 200 mil-
lion years ago; (3) the seams are not capable faults within the meaning of 10 CFR 100 Appendix A; (4) 
the seams do not affect the stability or safety of the North Anna plant in any respect; and, (5) the 
faults were not reactivated by the filling of Lake Anna. 

If the fault observed near Mineral is only 1,000 feet long, it would have an SF ratio of over 20, even if it 
came to within 4.5 miles of the site.  However, if the fault is "a few miles in length" as postulated in the 
UFSAR, then SF would be less than 5.  Also, although the chlorite seams uncovered in the Units 3 and 
4 excavation were not defined as capable faults using the 10 CFR 100 Appendix A definition, if similar 
faults are uncovered during excavation for the new plant, presumably additional investigation will have 
to be performed to demonstrate their non-capable nature.  Based on these conditions, the North Anna 
site is assigned a ranking of 2 for all reactor types and the Bounding Plant. 

3.15.3 References 

1. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

2. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

3. 10 CFR 100, Reactor Site Criteria, Appendix A, Seismic and Geologic Site Criteria for Nuclear 
Power Plants. 

4. North Anna Units 3 and 4 PSAR, Appendix E, Docket Nos. 50-404 and 50-405, "Applicant's 
Correspondence to the Atomic Energy Commission Relevant to the Geological Fault 
Investigation in Connection with the Construction of North Anna Power Station Units 3 and 4," 
February 20, 1974. 

5. Uniform Building Code, 1997. 

3.16 Liquefaction Potential  

Soil liquefaction is a process by which saturated granular deposits lose a significant portion of their 
shear strength because of pore water pressure buildup resulting from cyclic loading, such as that 
caused by an earthquake.  The site evaluation process looks at the problem from an economic stand-
point based on the depth of liquefiable material that will have to be removed and replaced. 

3.16.1 Evaluation of the Surry Site 

The original ground surface at the Surry site was around elevation +34 feet.  This was cut down to ele-
vation +26.5 feet for the Units 1 and 2 finished yard grade.  It is reasonable to assume any new plants 
will have a similar yard grade.  For Units 1 and 2, the power block area was then excavated down to 
elevation +7 feet.  Profiles for Units 3 and 4 indicate the power block area units would have been ex-
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cavated down to about elevation –2 feet.  The excavation down to these lower elevations removed 
mainly Pleistocene clays at the top, underlain by interbedded sands and clays.  The soil below eleva-
tion +7 feet and elevation –2 feet consists mainly of two layers of sand with a clay layer between 
them.  The upper sand is termed "A" and the lower sand is termed "B."  The bottom of sand "B" is un-
derlain at about elevation –40 feet by very stiff Miocene clay that extends down to below elevation –
130 feet.  Groundwater level is assumed to be at elevation +5 feet for design, close to its maximum-
recorded level. 

The "A" and "B" sands appear to have some degree of liquefaction potential.  The UFSAR shows sand 
"A" ranges from loose to very dense, with average relative density in the medium dense range.  Sand 
"B" ranges from loose to dense with an average relative density also in the medium dense range.  The 
investigation for the ISFSI, situated about ¾ mile to the east of Units 1 and 2, showed the "B" sand to 
be mainly loose.  None of the Units 1 and 2 major power block structures are founded directly on the 
sand—the Unit 1 and 2 containment buildings are founded in the top few feet of the Miocene clay.  
Similar plans were made for the original Units 3 and 4 containment buildings.  The Units 1 and 2 auxil-
iary and control buildings are founded on compacted granular fill that replaced sand "A" while the tur-
bine generator, fuel building, refueling water storage tank, and main steam shielding are all supported 
on piles driven into the underlying very stiff clays.  There is a permanent in-place drainage system un-
der the containment buildings. 

UFSAR Section 2.4.5.1 states, "Analyses of the potential for liquefaction of the sand underlying the 
Surry Power Station based on piezometric data for the site, prove that liquefaction would not occur in 
any stratum for an earthquake having a maximum ground acceleration of 0.15g.  If the maximum 
earthquake acceleration were increased to a hypothetical value of 0.25g, the analyses indicate ac-
ceptable factors of safety against liquefaction, based on maintaining, in the future, present piezomet-
ric levels by means of the drainage provided."  However, the geotechnical report for Units 3 and 4 indi-
cates that there is a possibility for liquefaction of the sands and recommends densifying the sands.  
The ISFSI investigation report (Reference 3) notes a potential for liquefaction in the Pleistocene sands, 
even with 0.07g acceleration.  It appears that the "A" and "B" sands become somewhat looser and 
more prone to liquefaction to the east of the existing Units 1 and 2.  Any new plant would be located to 
the east of the existing units. 

As discussed in Section 3.17, all five of the reactor types being considered have bearing pressures 
that require the reactors be founded on the very stiff Miocene clay.  Therefore, the potential for lique-
faction will not affect the vertical support of the reactors but could affect the lateral support.  It would 
also affect other power block and balance-of-plant structures.  Ranking in the Site Evaluation Process 
is based on the thickness of potentially liquefiable soil that will have to be removed.  Based on condi-
tions at the Surry site, a ranking of 2 is assigned for all reactor types and the Bounding Plant. 

3.16.2 Evaluation of the North Anna Site 

The North Anna site is in Virginia's Piedmont region, where the soils are residual, i.e., they are derived 
from weathering of the underlying rock.  The subsurface profile typically consists of a few feet of com-
pletely weathered residual clay underlain by saprolitic silty sand, which still possesses some relic rock 
structure and has significant mica content.  The sand is underlain by weathered rock and then by 
slightly weathered to fresh crystalline rock (schist and granite gneiss).  Finished grade at the site is 
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elevation +271 feet.  The containment buildings for Units 1 and 2 are founded in the fresh bedrock at 
elevation +203 feet, more than 40 feet into the rock.  The mats for the original Units 3 and 4 contain-
ment buildings were also based at elevation +203 feet.  These mats were installed before the units 
were cancelled and remain in place.  Groundwater levels are close to the water level in Lake Anna, i.e., 
close to elevation +250 feet. 

The Piedmont residual soils are typically not considered to be liquefiable.  The Dames and Moore 
original geotechnical report for the site (Appendix 2C of the UFSAR) notes that, " . . . the compact re-
sidual soils which may underlie certain of the appurtenant facilities will not be subject to liquefaction 
under earthquake conditions because of: (1) the high relative densities of the in situ soils, and (2) the 
apparent cementation exhibited by the soils (saprolites)."  In fact, the main body of the UFSAR does 
not even mention liquefaction potential. 

A relatively recent liquefaction analysis (1994) was performed for the North Anna site soils for a seis-
mic margin assessment.  In the analysis, a hypothetical peak ground acceleration of 0.30g was used, 
significantly higher than the 0.18g SSE.  The 0.30g analysis used a Magnitude 6.8 earthquake.  The 
soils analyzed were the silty sand saprolitic soils.  Groundwater was conservatively assumed to be at 
the ground surface.  The locations analyzed were the intake structure, quench spray and main steam 
valve house, service building, auxiliary building, and turbine building.  Computed factors of safety 
against liquefaction ranged from 1.56 to 3.42 with an average of 2.05.  These values indicate that no 
liquefaction-related damage will occur at North Anna, even under 0.3g peak acceleration. 

Ranking in the Site Evaluation Process is based on the thickness of potentially liquefiable soil that will 
have to be removed.  Based on conditions at the North Anna site, a ranking of 5 is assigned for all re-
actor types and the Bounding Plant. 

3.16.3 References 

1. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

2. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

3. Report on Foundation Studies for the Proposed North Anna Power Station in Louisa County, 
Virginia, Dames and Moore for Virginia Electric and Power Company, Appendix 2C to UFSAR, 
May 1969. 

4. Report on Geotechnical Foundation Investigation, Surry Power Station, Units 3 and 4, Stone & 
Webster Engineering Corporation for Virginia Electric and Power Company, June 1973. 

5. Subsurface Investigation and Foundation Report, Dry Cask Independent Spent Fuel Storage 
Installation, Surry Power Station, Bechtel Corporation for Virginia Electric and Power Company, 
August 1982. 

6. Soil Failure/Liquefaction Susceptibility Analysis for North Anna Power Station Seismic Margin 
Assessment, Geotechnics for Virginia Power Company, December 1994. 
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3.17 Bearing Material  

Bearing material is the material on which the proposed new plants will be founded.  Each of the five 
reactors being considered will be founded at a considerable depth below finished plant grade.  The 
depths of the bottom of the reactor base mat and the bearing pressure on the base mat are identified 
in Table 3-5.  This information was obtained from each manufacturer's data sheets and descriptions. 

 
 

Table 3-5.  Foundation Depths and Bearing Pressures 

Type Foundation Depth, ft Bearing Pressure, ksf 

ABWR 84 15 

AP1000 40 8.4 

GT-MHR 148 (Note) 10 

IRIS 43 8 

PBMR 33 11 

Bounding Plant 148 15 

Note:. Reactor silo depth given as 128.5 feet.  Elevation view shows 
bottom of base mat at 148 feet. 

 

There is no indication given in the information reviewed for this study of whether there is flexibility in 
the depth of the reactor, that is, whether it is possible for the reactor to be founded deeper or shal-
lower than published.  The ranking below is based on the tabulated values, which are for the reactor 
only.  Other power block structures will be shallower, particularly in the GT-MHR case.  The foundation 
materials for the remaining structures (including balance-of-plant) are considered in Section 3.18. 

Ranking in the Site Evaluation Process is based on the quality of the bearing material at the reactor 
base mat elevation and the amount of overexcavation or backfilling required to achieve a satisfactory 
subgrade. 

3.17.1 Evaluation of the Surry Site 

New plant grade is assumed to be the same as existing plant grade, i.e., elevation +26.5 feet.  The 
subsurface profile below this elevation includes sands "A" and "B" down to about elevation –40 feet, 
where very stiff Miocene clay is encountered.  The sand has some potential for liquefaction.  None of 
the major structures for Units 1 and 2 are founded directly on the sand.  Bedrock at the site is 1,200 
to 1,300 feet deep.  Groundwater level can be taken as elevation +5 feet. 
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The bearing pressures for all the reactors are such that they will have to be founded in the Miocene 
clay, at or below elevation –40 feet, i.e., at least 67 feet below grade, or on fill materials that bear on 
the Miocene clay. 

n ABWR 

This reactor design is based on an 84-foot depth of embedment and a bearing pressure of 15 ksf.  
This is a very high bearing pressure.  However, considering the strength of the clay at 84 feet depth 
(undrained shear strength of about 4 ksf), the weight of material removed (about 6 ksf), and the very 
large depth of embedment, the clay will be able to safely support the bearing pressure.  Significant 
rebound can be expected when the excavation is made and corresponding recompression when the 
structure is installed.  Because the site requires at least 67 feet of excavation, an additional 17 feet of 
excavation is required for the ABWR reactor.  Major dewatering will be needed to at least an 84-foot 
depth.  A ranking of 3 is assigned. 

n AP1000 

This reactor design is based on a 40-foot depth of embedment and a bearing pressure of 8.4 ksf.  The 
"B" sand is not adequate to support the reactor in its native condition.  Therefore, excavation will be 
required to the clay at about a 67-foot depth, and the reactor would be supported on about 27 feet of 
compacted structural fill (or lean concrete) installed on the clay.  This would require dewatering to the 
top of the clay.  Alternatively, the 27 feet of "B" sand below the 40-foot depth could be densified by 
vibro-compaction to achieve sufficient relative density for reactor support.  Although vibro-compaction 
is technically feasible in the relatively clean "B" sands, supporting a reactor on "improved" soils might 
be a licensing challenge.  A ranking of 3 is assigned.   

n GT-MHR 

This reactor design is based on a 148-foot depth of embedment and a bearing pressure of 10 ksf.  
The bearing pressure of 10 ksf will be easily attained at a 148-foot depth.  There will be significant 
rebound and recompression of the clay during excavation and subsequent reloading.  A major dewater-
ing system will be needed to support excavation down to the 148-foot depth.  Excavating to 148 feet 
will probably need a combination of an open cut at the top and then a slurry (or diaphragm) wall for 
support in the clay.  A ranking of 1 is assigned. 

n IRIS 

This reactor design is based on a 43-foot depth of embedment and a bearing pressure of 8.0 ksf.  The 
foundation requirements are almost identical to the AP1000 reactor.  A ranking of 3 is assigned. 

n PBMR 

This reactor design is based on a 33-foot depth of embedment and a bearing pressure of 11 ksf.  The 
foundation requirements are almost identical to the AP1000 reactor.  A ranking of 3 is assigned. 
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n Bounding Plant 

The bounding reactor design is based on a 148-foot depth of embedment (GT-MHR) and a bearing 
pressure of 15 ksf (ABWR).  There will be more settlement during construction because of the heavier 
loading.  A ranking of 1 is assigned. 

3.17.2 Evaluation of the North Anna Site 

Construction of the Units 3 and 4 foundation mats for the containment buildings at the North Anna 
site was completed before the units were cancelled, and remain in place.  According to the PSAR for 
Units 3 and 4, the bases of the 7-foot-thick mat foundations are at elevation +203 feet, 68 feet below 
finished grade.  Groundwater level is close to that of Lake Anna at elevation +250 feet.  There is 
slightly weathered to fresh crystalline granite gneiss below the mats.  The ranking process assumes 
that the new reactor will be at the same location as the previously planned Units 3 and 4 containment 
buildings.  

n ABWR 

This reactor design is based on an 84-foot depth of embedment and a bearing pressure of 15 ksf.  For 
this reactor, the existing mat foundations will have to be removed, and then an additional 16 feet of 
rock removed.  This rock will require blasting.  Dewatering will be needed.  In comparison with Surry, 
the excavation of the rock will be more difficult and more expensive than excavation of a similar depth 
of clay, but the foundation performance from a settlement standpoint will be better.  The same ranking 
of 3 is assigned. 

n AP1000 

This reactor design is based on a 40-foot depth of embedment and a bearing pressure of 8.4 ksf.  The 
existing foundations will need to be exposed (top of foundation is about elevation +210) and all loose 
material removed from above and around them.  This would require dewatering to below the top of the 
mats.  The reactor would be supported on about 21 feet of compacted structural fill (or lean concrete) 
installed on top of the existing mats.  A ranking of 3.5 is assigned. 

n GT-MHR 

This reactor design is based on a 148-foot depth of embedment and a bearing pressure of 10 ksf.  
Excavating to 148 feet will require removing the existing mat foundations and then removing 60-foot 
depth of hard rock by blasting.  A ranking of 1 is assigned. 

n IRIS 

This reactor design is based on a 43-foot depth of embedment and a bearing pressure of 8.0 ksf.  The 
foundation requirements are almost identical to the AP1000 reactor.  A ranking of 3.5 is assigned. 
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n PBMR 

This reactor design is based on a 33-foot depth of embedment and a bearing pressure of 11 ksf.  The 
foundation requirements are almost identical to the AP1000 reactor.  A ranking of 3.5 is assigned. 

n Bounding Plant 

The bounding reactor design is based on a 148-foot depth of embedment (GT-MHR) and a bearing 
pressure of 15 ksf (ABWR).  A ranking of 1 is assigned. 

3.17.3 References 

1. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

2. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, Sep-
tember 1, 2000. 

3. North Anna Power Station, Units 3 and 4, Preliminary Safety Analysis Report. 

4. Report on Foundation Studies for the Proposed North Anna Power Station in Louisa County, 
Virginia, Dames and Moore for Virginia Electric and Power Company, Appendix 2C to UFSAR, 
May 1969. 

5. Report on Geotechnical Foundation Investigation, Surry Power Station, Units 3 and 4, Stone & 
Webster Engineering Corporation for Virginia Electric and Power Company, June 1973. 

3.18 Near-Surface Material  

Near-surface materials are defined as the materials that will support the balance –of plant and some 
(or possibly all) of the power block structures excluding the reactor.  Ranking in the site evaluation pro-
cess is based on the quality of the bearing material at the foundation elevation, and the suitability of 
the material for support of excavation for the deeper structures. 

Because few details of the power block and balance-of-plant structures needed to support each reac-
tor are available, a site ranking is assumed rather than a ranking for each of the five reactors. 

3.18.1 Evaluation of the Surry Site 

Original ground surface at the Surry site was around elevation +34 feet.  This was cut down to eleva-
tion +26.5 feet for Units 1 and 2 finished yard grade.  The power block area was then excavated down 
to elevation +7 feet.  It is reasonable to assume any new plant will use a similar approach.  The exca-
vation down to elevation +26.5 feet removed mainly Pleistocene clays.  Below this elevation are inter-
bedded sands and clays that will form the subgrade for many of the balance –of plant structures.  The 
soil below elevation +7 consists mainly of two layers of sand with a clay layer between them.  The up-
per sand is termed "A" and the lower sand is termed "B."  The UFSAR shows sand "A" ranges from loose 
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to very dense, with average relative density in the medium dense range.  Sand "B" ranges from loose to 
dense with an average relative density also in the medium dense range.  The "A" and "B" sands appear 
to have some degree of liquefaction potential. 

None of the Units 1 and 2 major power block structures is founded directly on the sand.  The auxiliary 
building and control building are founded on compacted granular fill that replaced sand "A" while the 
turbine generator, fuel building, refueling water storage tank and main steam shielding are all sup-
ported on piles driven into the underlying very stiff clays.  The same approach can be assumed for the 
new plant (excluding the reactor), with excavation and replacement backfill, piles, and/or improved 
ground (vibro-compaction, stone columns, etc.) supporting all significant structures.  Based on these 
conditions, a ranking of 2 is assigned for all reactor types and the Bounding Plant. 

3.18.2 Evaluation of the North Anna Site 

The North Anna site is in Virginia's Piedmont region, where the soils are residual, that is, they are de-
rived from weathering of the underlying rock.  The subsurface profile typically consists of a few feet of 
completely weathered residual clay underlain by saprolitic silty sand, which still possesses some relic 
rock structure and has significant mica content.  The sand is underlain by weathered rock and then by 
slightly weathered-to-fresh crystalline rock (schist and granite gneiss).  Finished grade at the site is 
elevation +271 feet.  Groundwater level is close to that of Lake Anna at elevation +250 feet. 

The construction of the Units 3 and 4 foundation mats for the containment buildings was completed 
before the units were cancelled, and the mats remain in place.  According to the PSAR for Units 3 and 
4, the bases of the 7-foot-thick mat foundations are at elevation +203 feet, that is, 68 feet below fin-
ished grade.  The ranking process assumes that the new reactor will be at the same location as the 
planned Units 3 and 4 containment buildings.  The location presently consists of a partially filled hole 
overlying the containment foundation mats.  Some or most of the power block structures will be sup-
ported on compacted structural backfill built up from the bottom of the original excavation.  Power 
block structures outside this excavation will either be founded on weathered rock or on the saprolitic 
sands.  Balance-of-plant structures (cooling towers, pump structures, etc.) will probably be founded on 
the saprolitic sands. 

Caution will be required when designing foundations on the saprolitic sand.  Although the subsurface 
investigations of this material indicated high relative densities, performance of various Units 1 and 2 
structures and pipelines indicated the material to have high settlement potential under certain condi-
tions, behaving more like normally consolidated clay.  Up to 9 inches of settlement was recorded on 
the service water pump structure after 16 years of monitoring.  The Units 3 and 4 turbine building was 
to be supported on caissons drilled into the underlying bedrock.  (These caissons were actually in-
stalled and are still in place although now covered up with uncontrolled fill.)  Foundations for the new 
plant that will be installed in the saprolitic sands will probably need to use excavation and replacement 
backfill or be placed on deep foundations installed into the underlying bedrock. 

Based on the above conditions, a ranking of 3 is assigned for all reactor types and the Bounding Plant. 
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3.18.3 References 

1. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

2. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

3. North Anna Power Station, Units 3 and 4, Preliminary Safety Analysis Report. 

4. Report on Foundation Studies for the Proposed North Anna Power Station in Louisa County, 
Virginia, Dames and Moore for Virginia Electric and Power Company, Appendix 2C to UFSAR, 
May 1969. 

5. Report on Geotechnical Foundation Investigation, Surry Power Station, Units 3 and 4, Stone & 
Webster Engineering Corporation for Virginia Electric and Power Company, June 1973. 

6. Report on Proposed Change to Technical Specification 3/4.7.12, Settlement of Class 1 
Structures, North Anna Power Station, Readings to 1989. 

7. Subsurface Investigation and Foundation Report, Dry Cask Independent Spent Fuel Storage 
Installation, Surry Power Station, Bechtel Corporation for Virginia Electric and Power Company, 
August 1982. 

3.19 Groundwater  

This section evaluates groundwater levels and subsurface formation characteristics that might affect 
the design and operation of a new generation nuclear power plant at the Surry and North Anna sites.  
Any subsurface portions of safety-related structures, systems, and components that extend below the 
seasonally high water table are subject to groundwater-induced hydrostatic loadings.  The design of 
subsurface facilities extending below the water table must incorporate additional material quantities 
to resist hydrostatic loadings and uplift.  Dewatering may be required on a permanent basis to reduce 
groundwater-induced hydrostatic loadings or to prevent groundwater seepage into reactor facilities 
located below the water table.  Dewatering may also be required during construction to protect the 
integrity of safety-related structures and to facilitate construction. 

3.19.1 Evaluation of the Surry Site 

Groundwater conditions at the Surry site are summarized in the UFSAR Sections 2.3 and 2.4.  Addi-
tional information is provided in the subsurface investigation reports for Units 3 and 4 (Reference 2) 
and the ISFSI (Reference 3).  Information relevant to the present evaluation is summarized below. 

The Surry site is in the Atlantic Coastal Plain physiographic province.  The soils in the site area consist 
of series of lenticularly interbedded fine sands, clays, and silts of Pleistocene age, ranging in thickness 
from 50 to 80 feet.  Clay and silt members of this unit are essentially impermeable.  The hydraulic 
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conductivity of the sand members has been estimated to be on the order of 1 × 10-4 cm/sec. Underly-
ing the above deposits is 240 to 270 feet of tough, impermeable, Miocene clay.  At a depth of about 
320 feet below ground surface, Eocene and older sediments are present.  The sand members of these 
Eocene sediments are excellent aquifers.  Wells completed in these deeper sediments typically yield 
15 to 50 gallons per minute, although a yield approaching 1000 gallons per minute has been re-
corded in the region. 

Groundwater in the Pleistocene clays and sands occurs under water table conditions; however, signifi-
cant groundwater transmission is limited to the sand members of this unit.  Within the existing station 
area, specific sand members have been identified in the UFSAR and designated as sand "A" and sand 
"B."  Groundwater underlying the existing site area flows north, east, and west towards the James 
River.  Within the existing site area, a general water table elevation of +5 feet was determined based 
on preoperational piezometric measurements.  Since commissioning, however, the water table has 
been depressed by a system of permanent sumps in the existing Unit 1 and 2 containment structures.  
These sumps maintain a water level between the annulus of the cofferdam and reactor containment 
structure at an elevation of about –33 feet.  For purposes of analyzing liquefaction potential and for 
use in the present evaluation, a water table elevation of +5 feet has been conservatively assumed.  A 
water table depth of about 21.5 feet below ground surface is anticipated at an adjacent, new genera-
tion facility, assuming a site grade elevation of +26.5 feet.  Therefore, portions of all new generation 
reactors under consideration would extend below the water table. 

Of the surficial sediments present at the Surry site, only the Pleistocene sand members possess any 
significant transmissivity.  The clay and silt member of this unit, as well as the underlying Miocene clay 
unit, is effectively impermeable.  While sand members of the deeper Eocene sediments form produc-
tive aquifers, there is no hydraulic connection between these transmissive sediments and the surficial 
Pleistocene sands due the thick, impermeable Miocene clay separating the two units.  Therefore, the 
transmissivity of the surficial aquifer is anticipated to be "moderate" (well yields between 10 and 100 
gallons per minute) for purposes of evaluating an adjacent, new generation facility.  While quantitative 
transmissivity data is sparse, the fact that the existing Units 1 and 2 require permanent dewatering 
facilities support this moderate transmissivity characterization. 

Based on the issues associated with groundwater-induced hydrostatic loadings and dewatering, a 
ranking of 3 is assigned for all reactor types and the Bounding Plant. 

3.19.2 Evaluation of the North Anna Site 

Groundwater conditions at the North Anna site are summarized in UFSAR Section 2.4 and described in 
detail in site environmental studies (References 5 and 6).  Relevant background material included in 
these references is summarized below. 

The North Anna site is in the central portion of the Piedmont Plateau physiographic province.  The pre-
dominant rock type at the site is primarily gray, fine-grained granite gneiss.  Also found in the site area, 
but to a lesser degree, are two separate zones of micaceous hornblende gneiss.  The bedrock has 
been deeply weathered to a residual soil, or saprolite, varying in composition and depth. 
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Groundwater in the saprolite occurs under water table conditions, recharge occurs by precipitation, 
and discharge commonly occurs as springs in low-lying areas.  Groundwater is also present in the un-
derlying crystalline rock and is transmitted primarily through fractures.  Because piezometric meas-
urements are the same in both the saprolite and underlying crystalline rock, the two units are hydrau-
lically connected.  Water level measurements obtained from piezometers installed for Units 1 and 2 
show that groundwater in the site area flows towards the North Anna River.  The subsequent filling of 
the North Anna Reservoir to its normal operating pool of elevation 250 feet has increased the water 
table elevations in the site area by about 50 feet and thereby reduced the hydraulic gradient across 
the site to about 6 feet per 100 feet.  Additional investigations have shown water table elevations as 
high as 265 to 270 feet are possible in the existing station area.  Given the existing station site grade 
of 271 feet, very shallow water table depths (1 to 6 feet below ground surface) are anticipated at an 
adjacent, new generation facility.  All of the new generation reactors under consideration would there-
fore extend below the water table. 

The transmissivity of the saprolite and crystalline bedrock has been characterized through the use of 
surface percolation tests, pump tests, and packer tests completed for station area.  Surface percola-
tion tests showed the saprolite soils are essentially impermeable.  Original pump tests conducted on 
two wells in the Unit 1 and 2 area showed the underlying bedrock to be essentially impermeable, with 
well yield of less than 5 gpm.  A pump test was also conducted on a construction well for Units 3 and 
4, which indicated a yield of about 7 gpm.  A "low" aquifer transmissivity (well yields less than 10 gal-
lons per minute) is therefore anticipated at an adjacent, new generation facility. 

Based on the issues associated with groundwater-induced hydrostatic loadings and dewatering, a 
ranking of 4 is assigned for all reactor types and the Bounding Plant. 

3.19.3 References 

1. Sections 2.3 and 2.4, Surry Power Station, Updated Final Safety Analysis Report, through 
Revision 32, September 1, 2000. 

2. Report on Geotechnical Foundation Investigation, Surry Power Station – Units 3 and 4, for 
Virginia Electric and Power Company, Richmond, Virginia. 

3. Subsurface Investigation and Foundation Report, Dry Cask Independent Spent Fuel Storage 
Installation, Surry Power Station, Surry County, Virginia, for Virginia Electric and Power 
Company, August 1982. 

4. Section 2.4, North Anna Power Station, Updated Final Safety Analysis Report, through 
Revision 36, September 1, 2000. 

5. Report, Site Environmental Studies, Proposed North Anna Power Station, Louisa County, 
Virginia, Virginia Electric and Power Company. 

6. Report, Site Environmental Studies, North Anna Power Station, Proposed Units 3 and 4, 
Louisa County, Virginia, Virginia Electric and Power Company. 
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3.20 Flooding Potential 

A PMF (probable maximum flood) must be considered for nuclear power plant sites.  The objective of 
this section is to determine the PMF flood levels from existing analysis performed for the existing Surry 
and North Anna sites.  These flood levels are compared with elevations at the proposed sites to de-
termine if a flooding potential exists.  Additionally, plant drainage from local intense probable maxi-
mum precipitation (PMP) at each proposed site is addressed. 

3.20.1 Evaluation of the Surry Site 

The Surry site is situated on a peninsula on the south bank of the James River across from Williams-
burg, Virginia.  Although the station is near a river, the river in this area is under tidal influences from 
the Chesapeake Bay and the Atlantic Ocean.  Analysis has indicated that the PMF levels on the James 
River are a result of the storm surge associated with the Probable Maximum Hurricane (PMH) and not 
a result of flooding because of the runoff from the PMP.  Therefore, the site is characterized as being 
subject to coastal flooding.  Because all reactor types would be built on the same plant grade eleva-
tion, the flooding evaluation for each reactor type is the same. 

A PMH flood analysis was performed and presented in the UFSAR in which a maximum water level was 
determined to be about 22 feet at the plant site on the James River.  This water level was a combina-
tion of the maximum surge elevation and wave-induced run-up.  The existing grade at the Surry site is 
at elevation 26.5 feet, which is considerably higher than the maximum flood elevation.  The ground 
elevations at the proposed location of the new plants are currently higher than the site grade for the 
existing units.  Provided that the new units are built at an elevation equal to or higher than the existing 
site, flooding from the James River will not pose a flooding problem for the site. 

In addition to flooding from an adjacent water body, flooding from site drainage as a result of a local 
PMP must be considered.  Overland flows at the existing Surry Units 1 and 2 discharge into the plant 
discharge canal in the vicinity of the plant power island area.  Analysis performed for the 1994 Individ-
ual Plant Examination of External Events (IPEEE) has indicated that flood levels as a result of the PMP 
at the site would produce flooding in the existing auxiliary and turbine buildings.  The analysis con-
cluded however, that safety-related equipment would not be flooded due to sufficient storage in the 
lower levels of the buildings and pumping capacity of drainage pumps in the buildings. 

The PMP analysis was performed using the current guidelines outlined in NUREG-1407.  Therefore, the 
PMP depths were determined using NOAA Publications Hydrometeorological Reports (HMR) 51, 52, 
and 53 rather than the earlier HMR 33.  Generally, the use of these later publications produces higher 
precipitation values for the PMP than the previous HMR.  Any analysis for new units at the Surry site 
will require revised analysis with the latest guidelines.  The PMH analysis performed on the James 
River to determine the PMF water levels was completed before the new PMP guidelines.  Because the 
maximum James River elevations are produced by the PMH and not the PMP, the impact to the flood 
levels on the James River should be negligible.  

The runoff from portions of the proposed plant location contributes to overland flow, which passes 
through the existing Surry Units 1 and 2 site.  Development of the proposed site could adversely affect 
the existing Units 1 and 2 site if the runoff continues to discharge towards the existing plant.  The in-
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crease in runoff would be due to the increased impervious areas in the new site.  Designing the new 
plant location to drain to the north and east away from the existing plant area and towards existing 
natural drainage paths can alleviate this effect.  The existing drainage paths to the north and east dis-
charge to the James River.  Site drainage in and around the new units will be designed to pass the 
discharges from the PMP (determined using HMRs 51, 52, and 53) without flooding any safety-related 
facility in both the existing and proposed units. 

Because the proposed site grade elevation is well above the PMH flood elevation and runoff produced 
by a local intense precipitation as severe as the PMP can be discharged offsite with no flooding to 
safety-related facilities, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.20.2 Evaluation of the North Anna Site 

The North Anna site is on the southern shore of Lake Anna in northeastern Virginia.  The major flooding 
source for this site is Lake Anna, which is a manmade reservoir created as a cooling pond for the exist-
ing plant.  The reservoir was created by the construction of a 90-foot high earth and rock dam with a 
gated spillway across the North Anna River.  The crest of the dam is at elevation 265 feet and the 
gated spillway crest is at elevation 219 feet.  The normal pool elevation for Lake Anna is elevation 250 
feet.  Even though the site is situated on a lake, the flooding source is the North Anna River drainage 
area and the flooding along the lake resembles that of riverine flooding.  Therefore, the site is classi-
fied as subject to river flooding.  Because all reactor types would be built on the same plant grade ele-
vation, the flooding evaluation for each reactor type is the same. 

The flooding analysis for the existing Units 1 and 2 is described in the UFSAR.  This analysis deter-
mined that the PMF water level on Lake Anna at the plant site was elevation 267.3 feet.  This eleva-
tion included a wind surge and wave run-up height of 2.9 feet and a backwater allowance between the 
dam and the plant site of 0.2 feet.  This elevation is 3.7 feet below the existing site grade elevation of 
271 feet.  The proposed site for the new units would also be located at approximately elevation 271 
feet and, therefore, above the Lake Anna PMF elevation. 

The PMF and PMP analyses were performed before the current guidelines outlined in NUREG-1407 
were developed.  The current guidelines require the use of HMRs 51, 52, and 53.  Generally, the use 
of these later publications produces higher precipitation values for the PMP than those developed pre-
viously.  Any analysis for new units at the North Anna site will require revised analysis with the latest 
guidelines.  With greater PMP values, there is a potential for an increased PMF elevation on Lake 
Anna.  Given the 3.7-foot margin between the existing PMF elevation and the site grade elevation and 
considering the capacity of the existing gated spillway at the dam, it is likely that the proposed site 
grade will still be higher than the revised PMF.  The analysis will need to be performed, however, to 
make the determination.  If flood levels are higher than the proposed site grade, the site will need to 
be raised above the revised PMF elevation. 

Local flooding caused by a localized PMP must also be considered for the proposed site.  From the site 
visit that was conducted on September 6, 2001, it is evident that the drainage can be designed to 
safely pass the peak discharges from the PMP offsite and to Lake Anna without flooding any safety-
related facilities for the proposed or the existing units. 
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Based on the information provided for the existing PMF values at North Anna and the proposed site 
grade elevation of 271, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.20.3 References 

1. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

2. Individual Plant Examination of External Events, North Anna Power Station, April 1994. 

3. Individual Plant Examination of External Events, Surry Power Station, December 1994. 

3.21 Ice Formation  

Regulatory Guide 1.70.17, Section 2.4.2.3, requires evaluation of the impact of ice accumulation on 
site facilities where such an accumulation could coincide with winter PMP and cause flooding or dam-
age to safety-related structures.  Section 2.4.7 of Regulatory Guide 1.70.17 requires that potential ice 
impacts and design criteria for protection of safety-related facilities from ice causing flooding and 
forces be evaluated. 

The potential impacts of ice at the new proposed plants may include: 

n Blockage of cooling water intake 

n Formation of frazil ice that may adhere to trash racks and traveling screens 

n Formation of ice sheets in the cooling lake that could exert forces on the walls of the intake struc-
ture 

n Blockage of site drainage ditches resulting in site flooding during winter PMP 

n Blockage of roof drains that may cause accumulation of winter PMP on the roofs 

These issues are primarily design-related and not site-related.  Roof drains, site drainage, and forces 
on structures in contact with water that may be subjected to ice formation should be designed to func-
tion in the presence of ice and in accordance with Regulatory Guide 1.70.17. 

Formation of ice at intakes can cause blockage by accumulation of surface ice and by withdrawal of 
small ice floes by water in the lower layers.  In addition, frazil ice can lead to severe blockage of in-
takes by adhering to trash racks and traveling water screens.  This condition can lead to complete 
blockage of an intake that could lead to plant shutdown.  During the data collection and analysis at a 
given site, the potential for ice formation is assessed and, if applicable, the design should incorporate 
measures to prevent the adverse impact on the power plant intake and water supply dependability.  
Measures usually used are deep intakes, use of low withdrawal velocity to prevent submergence of ice 
floes, heating of trash racks or traveling screens by heating elements, or by warm water recirculation 
into the intake if practical. 
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3.21.1 Evaluation of the Surry Site 

Historically, surface ice has formed at the intake channel that conveys water from the James River to 
the intake of SPS Units 1 and 2.  No historic data indicates the formation of frazil ice.  Formation of ice 
sheets at the surface may have prevented the formation of frazil ice because this type of ice requires 
super-cooling.  The presence of surface ice insulates the water beneath it and therefore prevents su-
per-cooling.  Tugboats have been used to remove surface ice to preclude impacts on the river intake. 

The proposed intake for makeup water for new units is from the discharge canal of Units 1 and 2, 
which is heated water.  Therefore, the potential formation of ice at the new intake is precluded.  How-
ever, during a complete and prolonged shutdown of Units 1 and 2 in the winter, the new units could 
withdraw cold water from the unheated discharge canal, which is in direct contact with James River.  
This could lead to ice formation.  

Ice formation at the Surry site, if any, should have no impact on the selection of any type of reactor or 
plant generating capacity.  However, because of past experience at the site, and the location of the 
makeup water intake for the new units, a ranking of 4 is assigned for all reactor types and the Bound-
ing Plant. 

3.21.2 Evaluation of the North Anna Site 

Based on the information reviewed, no ice conditions have been experienced at North Anna.  Lake 
Anna, with its minimum expected water temperature of 40°F, prevents the blockage of the cooling 
water intake.  

A ranking of 5 is assigned for all reactor types and the Bounding Plant.  Ice formation is not likely to 
occur.  However, depending on the design features of the selected normal and emergency cooling sys-
tem, discussed in Section 3.22, the impact of ice formation, if any, on the operation of the plant cool-
ing water system and buildings should be assessed. 
 
3.21.3 References 

1. Regulatory Guide 1.70.17, Information for Safety Analysis Reports, Hydrologic Engineering, 
U.S. Nuclear Regulatory Commission, January 1975. 

 

3.22 Cooling Water Source 

Nuclear power plants require a reliable source of water for cooling of heat rejected from the con-
denser, service water system, component cooling system, and other uses.  The water available must 
be sufficient during normal operation, shutdown, postulated accident conditions, and for fire protec-
tion.  In addition, for Surry and North Anna, no adverse impacts on the existing units must be created. 

For this evaluation, the data in Table 3-6 is used based on the information contained in Part 1 of this 
study. 
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Table 3-6.  Estimated Plant Heat Load 

Reactor 

MWe per 
Unit or 
Module 

Number 
of Units 

or 
Modules 

MWe per 
Site 

MWt per 
Site 

MW 
Discharged to 

the 
Environment 

Btu/hr 
(x 109) 

(see Note) 
Btu/hr/MWe 

(x 106) 

1 1350 3926 2576 8.8 ABWR 1350 
 2 2700 7852 5152 17.6 

6.5 

1 1117 3415 2298 7.8 AP1000 1117 
2 2234 6830 4596 15.7 

7.0 

4 1144 2400 1256 4.3 GT-MHR 286 
8 2288 4800 2512 8.6 

3.8 

3 1005 3000 1995 6.8 IRIS 335 
6 2010 6000 3990 13.6 

6.8 

8 1280 3200 1920 6.5 PBMR 160 
16 2560 6400 3840 13.1 

5.1 

Note:  One watt (thermal) is equivalent to 3.41 Btu/hr. 

 

3.22.1 Evaluation of the Surry Site 

The Surry site is on the James River, which has a large drainage area.  The river flow is very complex 
due to the tidal influence.  The flow velocities at Hog Point are primarily tidal.  The mean tidal range is 
2.1 feet.  During the flood tide, the maximum velocity in the upstream direction is approximately 1.5 
feet per second and, during ebb tide, the downstream velocity is approximately 2.5 feet per second as 
presented in FEIS Section III. 

Freshwater flow in the river varies considerably.  The minimum mean monthly discharge was 857 cfs 
in October 1942.  The mean monthly discharge is 9,952 cfs.  Considering the width and depth of the 
river and the tidal current, freshwater flow has a low contribution to the total flow in the river at the 
Surry site. 

In determining water availability at the Surry site, two factors are considered: (1) the availability of wa-
ter to minimize impacts on the environment, and (2) impacts on the operation of Units 1 and 2. 

Considering only the new nuclear units, the river certainly has large quantities of water to supply the 
new units.  However, the thermal discharge from the new units would affect the licensing commitment 
for Units 1 and 2 to limit the maximum temperature rise at the edge of the mixing to 1.5°F from June 
to August.  The maximum temperature rise is crucial with respect to the operation of Units 1 and 2.  
The design maximum intake temperature for Units 1 and 2 is 95°F.  Based on discussions during the 
site walkdown on September 25, 2001, the maximum intake temperature that has been experienced 
is 94.2°F.  Adding new units and their resulting influence on the intake and discharge would affect the 
existing units considerably.  Ultimately, impacts on the river marine environment would also be ex-
pected.  For these reasons, use of the James River for once through cooling for the new units is not an 
option.  This conclusion was also arrived at during the licensing of the original Units 3 and 4 in 1974. 

Considering the size of the site, other options to be considered for new nuclear units are wet and dry 
cooling towers.  Dry cooling towers are noisy and require large areas for heat dissipation.  Wet cooling 
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towers occupy a relatively small area compared to other forms of cooling such as cooling ponds, spray 
ponds, and dry cooling towers.  A closed loop spray canal was considered for the original Units 3 and 
4, but later it was decided to use cooling towers.  The number of units of each type and the corre-
sponding amount of total electrical generation using cooling towers will likely be controlled by space 
availability, visual effect, and the predicted impacts of cooling tower drift on adjacent properties and 
plant facilities. 

For wet cooling towers, obtaining makeup water from the discharge canal of Units 1 and 2 may be an 
option.  The blowdown would be discharged back into the discharge canal before exiting into the river.  
This concept could have some advantage to Units 1 and 2 by reducing the heat load discharged into 
the river because the blowdown flow rate is less than the makeup water.  The increase in the salt con-
tents of the blowdown would have negligible impacts on the water quality discharged to the river.  In 
locating the makeup water intake and the blowdown outfall, consideration should be given to proper 
separation to prevent recirculation of blowdown water into the intake in the event of a shutdown of 
Units 1 and 2. 

To estimate the makeup and blowdown for a 1000 MWe unit (based on ~33 percent reactor effi-
ciency), for various cycles of concentration and assuming all of the heat is rejected from the tower by 
the evaporation flux, the following information is presented: 

Cycles 
of Concentration Makeup, gpm Blowdown, gpm 

3.0 21,000 7,000 
2.0 28,000 14,000 
1.5 42,000 28,000 

 
The selection of cycles of concentration depends on water chemistry and on the selected equipment.  
For a freshwater system, cycles of concentration ranging from 3 to 5 are typically used.  For a seawater 
system, 1.5 cycles of concentration are typically used.  Because the water in the James River is brack-
ish, the cycles of concentration may range from 1.5 to 2. 

Based on the information presented in Table 3-6 and Part 1, Plant Design Information, the plant 
efficiencies for the AP1000, ABWR, and IRIS reactors are in the range of 32 percent to 33 percent.  
For the GT-MHR and PBMR, the plant efficiencies are higher—in the range of 45 percent to 48 percent.  
For closed cycle cooling using wet cooling towers, the PBMR or GT-MHR designs would generate higher 
MWe than the ABWR, AP1000, and IRIS designs, for the same amount of makeup and blowdown wa-
ter. 

In conclusion, once-through cooling is not viable for the new units regardless of their capacities or type 
or location of intake and outfall.  Wet cooling towers could be used at the site for new nuclear units.  
Makeup water could be withdrawn from the discharge canal of Units 1 and 2 and the blowdown re-
turned to the discharge canal further downstream.  Alternatively, dry cooling towers could be consid-
ered.  In accordance with the Site Evaluation Process for the sub-criteria "Fresh/Brackish Water at an 
Existing Site" and "Water Clarity and Temperature," a ranking of 2 is assigned for all reactor types and 
the Bounding Plant. 
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3.22.2 Evaluation of the North Anna Site 

The construction and operation of new nuclear plants at the North Anna site would require sharing of 
the existing water resources with Units 1 and 2 and with other users.  Water withdrawal for cooling and 
for consumptive use may affect water availability and may require a new water management plan to 
minimize the impact on the environment and existing users to acceptable levels. 

Lake Anna Cooling Capacity 

Lake Anna was created to supply cooling water for the NAPS by erecting a dam in 1971 on the main 
stem of the North Anna River, just upstream of the confluence of the North Anna River and Northeast 
Creek.  The lake was originally sized to provide cooling water for four nuclear power plants with a total 
net ultimate generating capacity of 3713 MWe (Reference FEIS).  The original thermal modeling analy-
ses and water budget simulations for the lake were performed in the 1970s based on meteorological 
data for the period 1930 to 1968.  Design considerations addressed in the analyses included water 
supply availability, required minimum release from the dam to downstream users, maximum tempera-
ture at the dam (the point of release), and temperature rise in the lake. 

Based on the UFSAR, FEIS, and related information, Lake Anna water levels of importance are: 

n The crest of the dam is 265 feet msl 
n The probable PMF level in the lake is 255 feet msl 
n The normal lake level is 250 feet msl 
n An Unusual Event must be declared at level 247 feet msl 
n During the 1998-1999 drought season, the lake level dropped to 246.7 feet msl 
n Plant shutdown is required in accordance with the Technical Specifications at 246 feet msl 

(It is noted that a license amendment request is being considered to change the Technical Specifica-
tion levels to 246 feet for an Unusual Event and 244 feet to initiate plant shutdown.) 

Since its creation, Lake Anna has developed into a reservoir with three distinct zones—the Upper Lake, 
Mid-Lake, and Lower Lake.  Cooling water for Units 1 and 2 is withdrawn from the Mid-Lake Area and 
discharged to the Waste Heat Treatment Facility via a 3600-foot-long discharge canal.  The WHTF, 
formed by diking off the three southern-most arms of Lake Anna, consists of three cooling lagoons 
interconnected by canals.  The design water level in the WHTF is 1.5 feet higher than the water level in 
Lake Anna under normal operating conditions.  The WHTF has a surface area of 3,400 acres when 
filled to elevation 251.5 feet msl.  Lake Anna has a surface area of 9,600 acres at its normal level of 
250 feet msl.   

Warm water from Units 1 and 2 is discharged to the WHTF at its upstream end.  After passing through 
the various lagoons and connecting canals, the water is returned to Lake Anna.  The cooling water 
residence time in the WHTF is approximately 14 days, depending on condenser flow rate.  More than 
half of the waste heat from Units 1 and 2 is dissipated in the WHTF.  The only discharge from the 
WHTF into Lake Anna is at Dike 3 through a six-bay skimmer wall discharge structure.  Each bay con-
tains an adjustable stop-log gate to maintain a velocity of 8 feet per second.  This velocity was se-
lected in the original design to achieve a high degree of mixing. 
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The average discharge of water from the dam is 220 cfs.  To maintain in-stream flows and water qual-
ity in the North Anna River below the dam (and other rivers further downstream), the Commonwealth 
of Virginia requires a minimum discharge of 40 cfs except under drought conditions.  Releases under 
40 cfs are allowed during drought conditions as stipulated in the VPDES permit. 

The cooling water required for the originally planned four nuclear units was 8,420 cfs with a total heat 
rejection rate of 25.9 x 109 Btu/hr.  The design flow for Units 1 and 2 is 4,140 cfs with a temperature 
rise of 14°F and a heat rejection rate of 13.5 x 109 Btu/hr (Reference FEIS).  From 1981 to 1985, with 
Units 1 and 2 in operation, the monthly heat rejection rates ranged from 1.42 x 108 Btu/hr in Septem-
ber 1984 to 12.6 x 109 Btu/hr in June 1985.  The current VPDES permit limit is 13.54 x 109 Btu/hr. 

Lake Anna Temperatures 

Lake temperatures were monitored by Dominion at seven Lake Anna stations from 1975 to 1985.  
The following temperatures were recorded: 

n 91.8°F, 92.7°F  Highest hourly average temperatures recorded in June, July, and 
August at Upper Lake stations in 1984 and 1977, respectively. 

n 91.6°F Highest hourly average temperatures recorded in June, July, and 
August at a Lower Lake Station in 1980. 

  
Peak temperatures recorded over a recent six-year period are similar to this historical data. 

The applicable Commonwealth of Virginia thermal discharge criteria are summarized in Section 5 of 
the FEIS: 

n In lakes and impoundments, the temperature of the epilimnion in those areas where important 
organisms are most likely to be adversely affected, shall not be more than 3°F above that which 
existed before the addition of the heat of artificial origin. 

n The excess temperature in the river can be no greater than 5°F and the maximum absolute tem-
perature can be no greater than 90°F.  

The thermal modeling analysis originally performed in 1972 was based on considering the entire area 
of the WHTF effective in heat dissipation.  However, because of the geometric configurations of the 
various arms of the cooling lagoons, the AEC (Atomic Energy Commission, now the NRC) concluded 
that such an assumption was not justified.  A revised analysis was performed using a preliminary 
model developed by Berman, "Evaporative Cooling of Circulating Water."  The revised analysis showed: 

n For two-unit operation during extreme summer conditions and an equilibrium temperature of 
84.7°F, the temperature rise in the lower part of Lake Anna between the intake and the dam was 
predicted to be 2.5°F, which is within the applicable regulation.  In the winter, the temperature rise 
was predicted to be 9.8°F, which would exceed the state thermal standard. 
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n For four-unit operation at 100 percent load, the winter temperature increase in Lake Anna was 
predicted to be 18.5°F and the summer increase was predicted to range from 7.4°F to 11.3°F, 
depending on the degree of lagoon effectiveness. 

n For two-unit operation, the maximum discharge temperature over the dam and into the North 
Anna River was predicted to range from 87.9°F to 90.6°F (EIS 3.3.2).  The corresponding intake 
water temperature ranges from 87.2°F to 89.7°F. 

n For four-unit operation at 100 percent load, the maximum discharge temperature over the dam 
and into the North Anna River was predicted to range from 93°F to 96.8°F.  The corresponding in-
take water temperature ranges from 92.1°F to 96°F.  For four-unit operation at 80 percent load, 
the temperature would be 2.4°F lower. 

Based on the conservative cooling effectiveness assumed and the 1930-1968 meteorological data, 
the estimated steady-state temperature at the intake with four units in operation would have been 
95°F or higher for no more than 1-month durations during 7 out of the 39 years of simulation.  The 
steady-state temperature at the intake with four units in operation would have been in excess of 90°F 
during 93 months of the 39 years simulated, or an average of 2.5 months per year. 

Addition of New Nuclear Generation 

Based on the thermal modeling analysis for Lake Anna, the design heat rejection rate for the originally 
planned Units 3 and 4 was approximately 12.4 x 109 Btu/hr (25.9 x 109 Btu/hr total minus 13.54 x 
109 Btu/hr for Units 1 and 2).  Table 3-6 estimates the heat rejection rates for the advanced reactor 
designs under consideration in this study.  If it is assumed that the added heat for any new nuclear 
units is no greater than the heat load evaluated for the original Units 3 and 4 (12.4 x 109 Btu/hr), the 
allowable number of units or modules for each reactor type would be as follows (Table 3-7): 
 

Table 3-7.  Maximum Plant Sizes for Lake Anna Cooling 

Reactor 
Number of Units or 

Modules Total MWe Btu/hr Rejected 

ABWR 1 Unit 1350 8.8 x 109 

AP1000 1 Unit 1117 7.8 x 109 

GT-MHR 8 Modules 2288 8.6 x 109  

IRIS 6 Modules 2010 13.6 x 109 (see Note) 

PBMR 16 Modules 2560 13.1 x 109 (see Note) 

Note: With minor exceedance over 12.4 x 109 Btu/hr. 

 

The GT-MHR and PBMR produce less rejected heat due to their high efficiency.  As a result, for con-
denser cooling using Lake Anna, approximately 2288 MWe could be generated with eight GT-MHR 
modules or 2560 MWe with 16 PBMR modules.  For the IRIS, ABWR, and AP1000 designs, electrical 
generation would be limited to approximately 2000 MWe or less.  Approximately 2010 MWe could be 
generated using six IRIS modules.  The large unit rating for the ABWR would preclude operating more 
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than one unit for 1350 MWe.  Similarly, the large unit rating for the AP1000 would limit generation to 
one unit of 1117 MWe. 

Depending on the reactor type and size selected, in order to preclude any adverse impacts on thermal 
performance, the following alternatives may need to be considered for condenser cooling using Lake 
Anna: 

n Use Lake Anna and the existing WHTF to dissipate heat rejection of approximately 8 x 109 Btu/hr 
(equivalent to approximately one ABWR, one AP1000, eight GT-MHR modules, etc.)  Additional 
units should use wet cooling towers for condenser cooling. 

n Use a helper-cooling tower to reduce the heat load to the WHTF (from the unit/modules using 
Lake Anna for condenser cooling and the blowdown from other units/modules using cooling tow-
ers) during critical periods in the summer to meet the thermal discharge criteria. 

n Explore the feasibility of providing a connecting channel between the upper reaches of Elk Creek 
and Mill Pond Creek.  This approach could increase the effectiveness of the WHTF area for cooling. 

n For the ultimate heat sink, use a closed system such as a mechanical draft cooling tower with an 
enclosed storage basin or a spray pond system similar to Units 1 and 2, depending on space 
availability. 

Detailed thermal modeling analyses should be performed to assess cooling system performance, po-
tential impacts of adding new units, and possible alternatives.  These analyses would need to reflect 
the actual operational history of NAPS Units 1 and 2 and would assess the optimum capacity of Lake 
Anna and the WHTF, the required releases to satisfy plant operational requirements, and compliance 
with regulatory requirements for downstream users. 

The original water simulation for four-unit operation would predict that adequate consumptive water 
use would be available.  However, the low water levels that were experienced during the 1998–1999 
drought season suggest that there is not adequate water available for additional units without system 
changes.  Without the additional units (Units 3 and 4), the historic mean annual releases from the lake 
and the water level in the lake should have been higher than determined from the simulation with four 
units in operation.  However, actual levels during the 1998–1999 drought do not reflect that.  To meet 
the water requirements for new nuclear units, the following actions may need to be considered: 

n Increase the normal lake level from the current level of 250 feet, by an amount to compensate for 
the additional forced evaporation to dissipate the heat from the new unit/modules. 

n Modify the lake operating procedure to minimize releases and to increase the normal lake level.  
However, this procedure will need to incorporate the water level to be reached with the revised 
PMF using the updated PMP values (see Section 3.25). 

n Explore the availability and licensability of groundwater sources. 

n Explore the feasibility of transferring water from other freshwater sources. 
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Considering the size of the site, other options to be considered for adding new nuclear units are wet 
and dry cooling towers.  Depending on space availability, visual effect, and drift impacts, cooling tow-
ers could be used instead of, or in addition to, condenser cooling using Lake Anna.  For example, if the 
ABWR or AP1000 technology is chosen, one unit could be cooled using Lake Anna while the other unit 
is cooled using wet cooling towers.  Alternatively, both units could use wet cooling towers.  The issues 
presented above regarding lake impacts and consumptive water use would need to be evaluated in 
detail for the option chosen. 

In conclusion, condenser cooling using Lake Anna is viable for one additional large ABWR or AP1000-
size nuclear unit with a heat rejection of approximately 8 x 109 Btu/hr (or an equivalent combination of 
GT-MHR, IRIS, or PBMR modules).  However, the issues associated with increased thermal discharges 
to the lake must be further evaluated.  Wet cooling towers could be used at the site for additional nu-
clear units/modules.  Alternatively, dry cooling towers could be considered. 

In accordance with the Site Evaluation Process for the sub-criteria "Once Through Cooling From a Res-
ervoir/Lake" and "Water Clarity and Temperature," a ranking of 3 is assigned for all reactor types and 
the Bounding Plant. 

3.22.3 References 

1. Final Environmental Statement Related to Construction of Surry Power Station Units 3 and 4, 
Virginia Electric and Power Company, Docket Nos. 50-434 and 50-435, May 1974. 

2. "Final Environmental Statement Related to the Continuation of Construction and the 
Operation of Units 1 and 2 and the Construction of Units 3 and 4, North Anna Power Station, 
Virginia Electric and Power Company, Docket Nos. 50-338 and 50-339, Docket Nos. 50-404 
and 50-405," April 1973, United States Atomic Energy Commission, Directorate of Licensing. 

3.23 Temperature and Moisture Content 

A variety of ambient temperature requirements must be met at potential sites for the design of a 
power plant.  For example, cooling tower and HVAC designs are determined by dry-bulb and wet-bulb 
temperatures.  The winter design dry-bulb temperatures represent those values that are not exceeded 
1 percent of the time during the coldest three consecutive months.  The maximum coincident design 
dry-bulb and wet-bulb temperatures represent those dry-bulb temperatures that are exceeded 1 per-
cent of the time during the four warmest consecutive months.  The mean coincident wet-bulb tempera-
tures are the average of those values that occur coincidentally with the respective 1 percent summer 
design temperature.  The maximum coincident summer design wet-bulb temperatures represent those 
values that are exceeded 1 percent of the time during the four warmest consecutive months. 

3.23.1 Evaluation of the Surry Site 

The maximum and minimum temperatures never exceed 110°F or lower than –30°F, respectively, 
based on long-term records collected at Norfolk (International Station, Meteorological Climate Sum-
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mary, 1996).  A record high of 104°F occurred in August 1980 and a record low of –3°F occurred in 
January 1985 at Norfolk.  

The winter design dry-bulb temperature (1 percent exceed) and summer design wet-bulb temperature 
(1 percent exceed) noncoincident have never been lower than –10°F or higher than 80°F, respectively.  
Based on the Norfolk data (ASHRAE, 1997), the above values are 24°F and 77°F, respectively. 

The maximum temperatures for 1 percent exceed, coincident, never go beyond the range of 100°F dry-
bulb and 77°F wet-bulb.  Similarly, the maximum temperatures for 0 percent exceed, coincident, never 
go beyond the range of 115°F dry-bulb and 80°F wet-bulb (Norfolk, International Station, Meteorologi-
cal Climate Summary, 1996).  

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.23.2 Evaluation of the North Anna Site 

The maximum and minimum temperatures never exceed 110°F or lower than –30°F, respectively, 
based on long-term records collected at Richmond.  A record high of 105°F occurred in July 1977 (In-
ternational Station, Meteorological Climate Summary, 1996), and a record low of –12°F occurred in 
January 1940 (LCD, 1990) at Richmond.  

The winter design dry-bulb temperature (1 percent exceed) and summer design wet-bulb temperature 
(1 percent exceed) noncoincident have never been lower than –10°F or higher than 80°F, respectively.  
Based on the Richmond data, the above values are 14°F (Engineering Weather Data, 1978) and 78°F 
(ASHRAE, 1997), respectively. 

The maximum temperatures for 1 percent exceed, coincident, never go beyond the range of 100°F dry-
bulb and 77°F wet-bulb.  Similarly, the maximum temperatures for 0 percent exceed, coincident, never 
go beyond the range of 115°F dry-bulb and 80°F wet-bulb (Richmond, International Station, Meteoro-
logical Climate Summary, 1996).  

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.23.3 References 

1. International Station, Meteorological Climate Summary, Version 4.0, September 1996. 

2. ASHRAE Fundamentals Handbook, 1997. 

3. Local Climatological Data, Annual Summaries for 1999, National Oceanic and Atmospheric 
Administration. 

4. Engineering Weather Data, Departments of the Air Force, the Army and the Navy, 1978. 
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3.24 Winds  

The minimum design load for a building depends on the wind conditions experienced.  For design ba-
sis applications, the basic wind speed, which is defined as the fastest-mile speed at 33-foot level for 
Exposure Category C (open terrain with scattered obstructions having heights generally less than 30 
feet) with a 50-year return period (Minimum Design Loads for Buildings and Other Structures, 1982), 
is required to be adjusted by a value called the importance factor.  Specific values for importance fac-
tors depend on the category of the structure being designed (safety- or nonsafety-related), the corre-
sponding recurrence interval of the design wind speed (e.g., 100-year return period for safety-related 
structures), and the location of the facility. 

For nuclear power plant applications, design basis tornado values are specified in Regulatory Guide 
1.76. 

3.24.1 Evaluation of the Surry Site 

The Surry site is within 100 miles of a hurricane-prone zone along the Virginia coastline (UFSAR, p. 2.2-
7), and within tornado Region 1 (east of 105 meridian as specified in Regulatory Guide 1.76).  Be-
cause of the closeness to the coastal zone, the site is also in a region with severe tropical storms.  The 
basic wind speed (fastest-mile wind) is about 75 mph (Reference 1), which is less than the siting crite-
rion of 110 mph.  The annual frequency of gusts is about 6 per 10,000 square miles (Reference 2), 
which is less than the siting criterion of 20.  

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant. 

3.24.2 Evaluation of the North Anna Site 

The North Anna site is within 100 miles of a hurricane-prone zone along the Virginia coastline (UFSAR, 
p. 2.2-7), and within tornado Region 1 (east of 105 meridian as specified in Regulatory Guide 1.76).  
Because of the closeness to the coastal zone, the site is also in a region with severe tropical storms.  
The basic wind speed (fastest-mile wind) is about 75 mph (Reference 1), which is less than the siting 
criterion of 110 mph.  The annual frequency of gusts is about 6 per 10,000 square miles (Reference 
2), which is less than the siting criterion of 20.  

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant. 
 
3.24.3 References 

1. ASCE 7-88, Minimum Design Loads for Building and Other Structures, American Society of 
Civil Engineers, 1990. 

2. Doswell, Charles A. III, Storm Scale Analysis, National Oceanic and Atmospheric 
Administration Technical Memo ERL ESG-15, 1985. 
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3.25 Rainfall  

The amount of rainfall can affect the design of a nuclear power plant and the selection of a plant site.  
Winter PMP can affect the design of structures if this rain is in the form of snow.  Regulatory Guide 
1.70 (Reference 1) and ANS/ANSI-2.8-1992 (Reference 2), discuss the requirements for site drainage 
and analysis so that safety-related structures are not flooded or affected by the imposed loads. 

3.25.1 Evaluation of the Surry Site 

The PMPs estimated within 10 square miles during July–September (high precipitation months) for 
averaging time periods of 6 hours, 24 hours, and 72 hours are 28, 34, and 44 inches, respectively 
(Reference 3).  These values are in the medium range based on the PMP patterns developed for the 
entire U.S.  Additionally, adequate topographic relief allows for drainage to the James River.  Therefore, 
rainfall has insignificant impact on the site. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant. 

3.25.2 Evaluation of the North Anna Site 

The PMPs estimated within 10 square miles during July–September (high precipitation months) for 
averaging time periods of 6 hours, 24 hours, and 72 hours are 28, 34, and 44 inches, respectively 
(Reference 3).  These values are in the medium range based on the PMP patterns developed for the 
entire U.S.  Additionally, adequate topographic relief allows for drainage to adjacent Lake Anna.  There-
fore, rainfall has insignificant impact on the site. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant. 

3.25.3 References 

1. Regulatory Guide 1.70, Standard Format and Content of Safety Analysis Reports for Nuclear 
Power Plants, U.S. Nuclear Regulatory Commission, November 1978. 

2. ANS/ANSI-2.8-1992, Determining Design Basis Flooding at Power Reactor Sites, American 
Nuclear Society, 1992. 

3. NUREG/CR-1486, Seasonal Variation of 10-Square-Mile Probable Maximum Precipitation  
Estimates – United States East of the 105th Meridian, Hydrometeorological Report No. 53, 
U.S. Nuclear Regulatory Commission, 1980.  

3.26 Snow 

Snow accumulation on building roofs can increase the design load and, when combined with winter 
PMP in the form of snow, can further increase the design loads for safety-related structures.  Snow on 
the plant site can block drainage canals, which could cause water to enter into safety-related build-
ings.  Regulatory Guides 1.70 and 1.70.17 address the requirements for analyzing snow conditions at 
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nuclear power plant sites. 
 
3.26.1 Evaluation of the Surry Site 

The Norfolk maximum 24-hour snowfall was 14.2 inches, occurring in February 1989 (Reference 3, 
1999).  Snowfall accumulation on the ground is minor but winter PMP in the form of snow can accu-
mulate at the Surry site.  The historical Norfolk climatological data (Reference 3, 1999) indicates that 
most snowfall occurs in January and February.  The maximum monthly snowfall of 24.4 inches oc-
curred in February 1989.  Monthly snowfalls of 18.9 and 11.0 inches were also recorded in February 
1980 and 1996, respectively.  These amounts of snowfall are not minor, and they were the winter 
PMP during those periods. 

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant. 

3.26.2 Evaluation of the North Anna Site 

The Richmond maximum 24-hour snowfall was 21.6 inches, occurring in January 1940 (Reference 3, 
1990).  Snowfall accumulation on the ground is minor but winter PMP in the form of snow can accu-
mulate at the North Anna site.  The historical Richmond climatological data (Reference 3, 1999) indi-
cates that most of the snowfall occurs in January and February.  The maximum monthly snowfall of 
21.4 inches occurred in February 1983.  Monthly snowfalls of 19.5 and 16.6 inches were also re-
corded in February 1979 and January 1980, respectively.  These amounts of snowfall are not minor, 
and they were the winter PMP during those periods. 

Based on the above evaluation, a ranking of 2 is assigned for all reactor types and the Bounding Plant. 

3.26.3 References  

1. Regulatory Guide 1.70, Standard Format and Content of Safety Analysis Reports for Nuclear 
Power Plants, U.S. Nuclear Regulatory Commission, November 1978. 

2. Regulatory Guide 1.70.17, Information for Safety Analysis Reports, Hydrologic Engineering, 
U.S. Nuclear Regulatory Commission, January 1975. 

3. Local Climatological Data, Annual Summaries, National Oceanic and Atmospheric 
Administration. 

 

3.27 Atmospheric Dispersion 

Estimates of atmospheric dispersion factor (X/Q) at the Exclusion Area Boundary (EAB) and Low Popu-
lation Zone (LPZ) for averaging times up to 30 days after an accident are required in order to estimate 
offsite doses.  Realistic estimates of annual average atmospheric transport and diffusion characteris-
tics to a distance of 50 miles from the plant are also required. 
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These X/Q estimates are site-specific depending on surrounding terrain features and are functions of 
the onsite meteorological conditions and the physical separation distances between the releases and 
the receptors.   

3.27.1 Evaluation of the Surry Site 

The Surry site is in an open terrain site and within the Virginia coastal zone (License Renewal ER, p. 9-
2).  The nearby terrain is rather flat, and no complex terrain exists in the general areas.  The shortest 
distance from the reactor to the EAB is about 1650 feet (0.31 miles) (UFSAR, p. 2.1-3).  This is slightly 
shorter than the minimum preferred distance of 0.4 miles as specified in the Site Evaluation Process.  
Because the proposed units would be located relatively close to the existing Units 1 and 2, the short-
est distance from the proposed reactors to the EAB is also expected to be less than 0.4 miles. 

The onsite meteorological conditions have a relatively high frequency of stable conditions.  These sta-
ble conditions are not favorable to atmospheric dispersion.  Based on the 1982–86 joint frequency 
distribution of wind direction, wind speed, and atmospheric stability measured on site (Reference 3), 
the above stable conditions with low wind speeds less than 3 meters per second have a frequency of 
43.2 percent.  This frequency is higher than the preferred value (30 percent) used in the ranking proc-
ess. 

Based on the above evaluation, a ranking of 1 is assigned for all reactor types and the Bounding Plant. 

3.27.2 Evaluation of the North Anna Site 

The nearby terrain is rather flat and open, and no complex terrain exists in the general areas.  The 
shortest distance from the reactor to the EAB is 5,000 feet (0.95 miles) (UFSAR, p. 2.1-3).  This dis-
tance is much longer than the minimum preferred distance of 0.4 miles as specified in the ranking 
process.  Because the proposed units would be located relatively close to the existing Units 1 and 2, 
the shortest distance from the proposed reactors to the Exclusion Area Boundary is also expected to 
be much longer than the minimum preferred distance. 

The 1971–72 joint frequency distribution of wind direction, wind speed, and atmospheric stability 
measured on site (UFSAR, p. 2B-14) indicated that the stable conditions with low wind speeds less 
than 3 meters per second have a frequency of 29.7 percent.  This frequency is slightly lower than the 
criteria value of 30 percent used in the ranking process.  Further investigation has shown that based 
on the 1974–75 joint frequency distribution, the frequency of stable conditions with wind speeds less 
than 3 meters per second was 29 percent (UFSAR, p. 2D-5 and 2D-6).  This value is also lower than 
the criteria value of 30 percent.  Because the North Anna site has a lower stable atmospheric condi-
tion, the general dispersion capability at this site is expected to be better than that at the Surry site. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

3.27.3 References 

1. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 
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2. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

3. Control Room and Offsite X/Qs for Application of Alternative Source Terms, Bechtel 
Calculation No. 23654 M-001, Rev. 0, 1999. 

4. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001. 

5. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 
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4.1 Terrestrial Habitat  

The purpose of this section is to assess site suitability regarding the potential adverse impacts on 
populations of important terrestrial species or ecological systems in the evaluated site areas.  

The criteria being evaluated are as follows: 

n Collocated or adjacent to existing power plants 

n Disruption and displacement of more than 500 acres of land 

n Displacing important living resources in the area 

n Adjacent to Class I and/or high value wetlands 

n Breeding and nursing grounds 

n Nesting, feeding, or migrating areas 

n With known threatened/endangered/protected species or important regional animals 

n With known commercially valuable terrestrial species 

 

4.1.1 Evaluation of the Surry Site 

Available licensing documents for the Surry site were reviewed, in conjunction with a site visit on Sep-
tember 25, 2001, to understand the existing local terrestrial environment.  

The Surry site is close to the tip of Gravel Neck Peninsula and is bordered by the James River on either 
side.  It is south of and adjacent to the Hog Island State Wildlife Management Area, which contains 
primarily tidal marshes.  Areas to the west, south, and east, and within 10 miles of the site are pre-
dominantly rural, characterized by farmland, woods, and marshy wetlands. 

The tidal flats and marshes of HIWMA provide habitat for large numbers and numerous species of mi-
gratory shorebirds, wading birds, and waterfowl.  It also provides habitat for numerous amphibians, 
reptiles, mammals, and upland game birds. 

The only terrestrial community at the Surry site consists of remnants of mixed pine-hardwood forests.  
Wildlife species, found in the forested portions of the site, are those typically found in upland forests of 
coastal Virginia. 
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With the exception of the barking tree frog and the bald eagle, terrestrial species that are federal- 
and/or state-listed as endangered or threatened are not known to exist at the Surry site or along the 
corridors of its associated transmission lines.  There is an inactive bald eagle nest near the ISFSI.  The 
nest was active for several years, but has not been used recently.  There is an active bald eagle nest at 
the HIWMA, approximately one-half mile from the site.  In addition, migrant and wintering peregrine 
falcons could occur at the site or along its transmission lines. 

As described in Section 3.3, the largest total acreage required for new nuclear plants is approximately 
110 acres for eight GT-MHR modules and mechanical draft cooling towers.  Because the largest acre-
age required is less than 500 acres, each criteria being evaluated is independent of reactor types. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant.  
The new nuclear units would be collocated with SPS Units 1 and 2, no more than 500 acres of land 
would be displaced or disrupted, important living resources in the area would not be displaced, and 
there are no breeding or nursing grounds or commercially valuable terrestrial species on site.  How-
ever, the new units would be adjacent to the HIWMA with numerous wetlands, migratory shorebirds, 
and upland game birds; there is a bald eagle nest onsite (but the nest has been inactive in recent 
years); and the state-listed endangered species (peregrine falcons) could occur onsite or along SPS 
transmission lines. 

4.1.2 Evaluation of the North Anna Site 

Available licensing documents for the North Anna site were reviewed, in conjunction with a site visit on 
September 6, 2001, to understand the existing local terrestrial environment. 

The North Anna site is on a peninsula on the southern shore of Lake Anna, which is approximately 17 
miles long, with an irregular shoreline of more than 200 miles.  The area within 10 miles of the site is 
predominantly rural and characterized by farmland and wooded tracts of land. 

The only terrestrial community at the North Anna site consists of remnants of hardwood forests.  Wild-
life species found in the forested portions of North Anna are those typically found in the uplands of 
north-central Virginia. 

Bald eagles and loggerhead shrikes, which are federal- and state-listed as threatened species, could 
occur in the vicinity of the North Anna site or along its associated transmission lines, based on habitat 
and known geographic range.  Otherwise, terrestrial species that are federal- and/or state-listed as 
endangered or threatened are not known to exist at North Anna or along its transmission lines.  As of 
February 2000, no candidate federally threatened or endangered species had been seen on site or 
along the associated transmission lines.  However, the state-listed endangered species—peregrine 
falcons—could possibly occur at North Anna or along its transmission lines during migrant periods.  

As described in Section 3.3, the largest total acreage required for new nuclear plants is approximately 
110 acres for eight GT-MHR modules and mechanical draft cooling towers.  Because the largest acre-
age required is less than 500 acres, each criteria being evaluated is independent of reactor types. 
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Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
The new nuclear units would be collocated with NAPS Units 1 and 2; no more than 500 acres of land 
would be displaced or disrupted; important living resources in the area would not be displaced; there 
are no adjacent Class I and/or high value wetlands; there are no breeding and nursing grounds or 
commercially-valuable terrestrial species onsite; and no threatened, endangered, protected species 
and/or important regional animals have been seen onsite or along the NAPS transmission lines.  How-
ever, federal- and state-listed threatened species (bald eagle and loggerhead shrike) could occur on-
site or along the NAPS transmission lines and the state-listed endangered species (peregrine falcons) 
could occur onsite or along the NAPS transmission lines. 

4.1.3 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; an Combined License for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 

4. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, U.S. Nuclear 
Regulatory Commission, Revision 2, April 1998. 

5. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

6. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

7. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

8. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001. 

4.2 Terrestrial Vegetation 

This section evaluates site suitability regarding potential impacts on local terrestrial ecology during 
plant construction and operation. 

Local terrestrial vegetation could be displaced or disrupted by various activities conducted at a nuclear 
power plant site.  Two factors that determine construction impact on terrestrial ecology are the eco-
logical value and acreage of each ground cover type covering the site.  If cooling towers are used as a 
heat dissipation system, cooling tower drift impacts on surrounding areas are of importance. 
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The criteria being evaluated are: 

n Displacing or disturbing important regional species 

n Area or site in a predominant woodland area or grass pastures 

n Area with significant amount of wetlands 

n Area with known endangered/protected species or important regional species 

n Proximity to park and forests 

n Adjacent to agricultural lands 

n Area with relatively small number of common plant communities 

n Proximity to mature or uncommon plant communities 

n Vegetation in the area sensitive to cooling tower drifts and salt depositions (i.e., impact on native 
plants, crops, orchards, etc.) 

4.2.1 Evaluation of the Surry Site 

Available Surry site licensing documents were reviewed, in conjunction with a site visit on September 
25, 2001, to examine existing local terrestrial ecology. 

The Surry site consists of approximately 840 acres of land, extending as a band across Gravel Neck 
peninsula.  Steep bluffs drop to the James River on either side and to the tip of the peninsula, which is 
low and marshy.  The HIWMA, which is adjacent to the site, is primarily tidal marshes interspersed with 
pine forests.  The only terrestrial community at the site consists of remnants of mixed pine-hardwood 
forests.  The counties surrounding the site are predominantly rural with land characterized by farm-
land, wood, and marshy wetland. 

Transmission corridors are situated within the Coastal Plain physiographic province with flat to gently 
rolling terrain that traverses row crops, pasture, pine plantations, and abandoned fields.  With the ex-
ception of the Great Dismal Swamp National Wildlife Refuge and two state wildlife management areas 
(HIWMA and Ragged Island Wildlife Management Area), the transmission corridors do not cross any 
state or federal parks or wildlife management areas.  Although several rare plant species have been 
located along various transmission corridors, no areas designated by the U.S. Fish and Wildlife Service 
as "critical habitat" for endangered species exist at the Surry site or adjacent to its associated trans-
mission lines.  

As discussed in Section 3.22, the design maximum intake temperature for SPS Units 1 and 2 is 95°F 
and the maximum intake temperature that has been experienced is 94.2°F.  In order not to degrade 
the thermal performance of Units 1 and 2, the additional nuclear units will most likely use mechanical 
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draft cooling towers for plant heat dissipation.  Chemical releases to the environment would occur 
from cooling tower drifts emitted into the air. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant.  
Important regional species will not be displaced or disturbed; no known critical habitats for endan-
gered, protected, or important regional terrestrial species exist onsite or adjacent to the SPS transmis-
sion corridors; there are no national or state forests in proximity, the site is not surrounded by signifi-
cant agricultural lands.  However, the surrounding areas contain significant amounts of wetlands; sev-
eral rare plant species have been found along various SPS transmission corridors; and vegetation in 
the area, especially in the HIWMA, is sensitive to cooling tower drifts and salt depositions. 

4.2.2 Evaluation of the North Anna Site 

Available North Anna site licensing documents were reviewed, in conjunction with a site visit on Sep-
tember 6, 2001, to examine existing local terrestrial ecology. 

The North Anna site is on the southern shore of Lake Anna and consists of a total of 18,643 acres of 
rural land (about 80 percent forest).  The land adjacent to Lake Anna is becoming increasingly residen-
tial as it is developed.  The area surrounding the site out to 10 miles is predominantly rural and char-
acterized by farmland and wooded tracts of land covered with forest and second growth (cut over) tim-
ber. 

The only terrestrial community at the site consists of remnants of hardwood forests.  The associated 
transmission corridors are situated within the Piedmont physiographic province of gently rolling hills 
with a few moderately steep ridges.  These transmission corridors traverse row crops, pasture, forests, 
and abandoned fields, but do not cross any state or federal parks, wildlife refuges, or wildlife man-
agement areas.  

The small whorled pogonia and swamp pink, two plants that are federal-listed as threatened and state-
listed as endangered, have been recorded in Caroline County.  Parts of the North Anna transmission 
lines traverse a portion of Caroline County.  However, no endangered or threatened plants or rare plant 
species have been recorded at the North Anna site or along its transmission corridors.   

As discussed in Section 3.22, in order to preclude any adverse impacts on the thermal performance of 
NAPS Units 1 and 2, one large ABWR-size nuclear unit could use Lake Anna and the existing WHTF to 
dissipate plant-rejected heat.  Additional units would need to use wet cooling towers for heat dissipa-
tion.  Chemical releases to the environment will occur from cooling tower drifts emitted into the air. 

Based on the above evaluation, a ranking of 4 is assigned for all reactor types.  No important regional 
species will be displaced or disturbed; there are no known endangered, protected, or important re-
gional terrestrial species that have been recorded at the site or adjacent to NAPS transmission corri-
dors; there are no significant wetlands; the site is not in proximity to national or state forests and is not 
surrounded by significant agricultural lands; 80 percent of the site is forest with a large number of 
common plant communities; and Lake Anna may be used for condenser cooling.  However, the small 
whorled pogonia and swamp pink, two plants that are federal-listed as threatened and state-listed as 
endangered, could occur along the NAPS transmission corridors. 
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4.2.3 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; and Combined License for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 

4. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, U. S. Nuclear 
Regulatory Commission, Revision 2, April 1998. 

5. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

6. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

7. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

8. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001. 

4.3 Aquatic Habitat/Organisms 

During plant construction, potential short-term impacts to aquatic resources may occur as a result of 
dredging and related operations, which disturb bottom sediments.  The greater concern of sediment 
contamination appears to be heavy metal and bio-accumulative organic compounds that potentially 
threaten human health and wildlife. 

The major operational-related impact on the aquatic habitat is thermal discharge when a once-through 
cooling system is used for plant heat dissipation.  Of particular concern is the disruption of habitat 
area for spawning and feeding. 

The criteria being evaluated are:  

n Collocated or adjacent to existing power plant 

n With known important regional aquatic organisms 

n With known threatened or endangered species 

n Spawning areas or migrating routes for important species 

n With known commercially or recreationally valuable species 
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n With significant number of species sensitive to thermal plume discharge from water temperature 
rise and chemical discharge 

n With significant number of easily entrainable species (intake structure) 

n Area with abundant fish population and their food-based organisms 

 

4.3.1 Evaluation of the Surry Site 

Available Surry site licensing documents were reviewed, in conjunction with a site visit on September 
25, 2001, to understand the existing local aquatic environment. 

The Surry site is on Gravel Neck Peninsula surrounded by the James River on both sides and immedi-
ately south of the HIWMA.  In the vicinity of the site, the James River is approximately 2.5 miles wide 
and Gravel Neck Peninsula represents the approximate limit of saltwater incursion, effectively dividing 
the James River into a tidally influenced freshwater river upstream and an estuary downstream. 

The lower James River supports a diverse assemblage of finfish species, ranging from exclusively ma-
rine species near the Chesapeake Bay to exclusively freshwater species near Richmond.  Approxi-
mately 80 fish species are known from the brackish portion of the James River downstream of the site, 
with another 40 or so species recorded from the tidally influenced (freshwater) portion of the river up-
stream of the site. 

Dominion conducted extensive surveys of James River aquatic biota near the Surry site in the 1970s.  
Five species made up more than 75 percent of fish collected.  These were the Atlantic menhaden, 
blueback herring, inland silverside, bay anchovy, and spottail shiner. 

Between 1996 and 2000, the Virginia Institute of Marine Science conducted more surveys of the 
James River near Hog Island.  Four species comprised more than 80 percent of the catch: hogchoker, 
white perch, Atlantic croaker, and bay anchovy.  Spot was the fifth most abundant species. 

Based on the above historical surveys and a review of the scientific literature, no federal-listed aquatic 
species is found in the lower James River.  The blackbanded sunfish, listed as endangered by the 
Commonwealth of Virginia, is reported to occur in Prince George, Surry, and Sussex Counties.  This 
species is typically found in heavily vegetated ponds, swamps, and streams in the Atlantic Coastal 
Plain and is not believed to occur in the James River drainage near the Surry site.  Although not re-
corded in Virginia for more than 100 years, the shortnose sturgeon is on the state's list of rare animal 
species. 

As discussed in Section 3.22, the design maximum intake temperature for Units 1 and 2 at the Surry 
site is 95°F and the maximum intake temperature that has been experienced is 94.2°F.  In order not 
to degrade the thermal performance of Units 1 and 2, the additional nuclear units will most likely use 
mechanical draft cooling towers for plant heat dissipation.  Chemical releases to the environment 
would occur from cooling tower drifts emitted into the air. 
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Based on the above evaluation, a ranking of 4 is assigned for all reactor types and the Bounding Plant.  
The new units will be collocated with SPS Units 1 and 2, there are no known important regional aquatic 
organisms recorded in the vicinity of the site, there are no known threatened or endangered species 
observed in the site area, and mechanical draft cooling towers will be used as the plant heat dissipa-
tion system, which eliminates aquatic impacts due to thermal plume discharge.  However, chemical 
discharges to the James River will remain.  In addition, the new units will be adjacent to the HIWMA, 
which contains numerous wetlands, and there is an abundant fish population and their food-based 
organisms in the area. 

4.3.2 Evaluation of the North Anna Site 

Available North Anna site licensing documents were reviewed, in conjunction with a site visit on Sep-
tember 6, 2001, to understand the existing local aquatic environment. 

Monitoring of water temperature, water quality, and aquatic communities in Lake Anna and the North 
Anna River downstream of NAPS Units 1 and 2 has been conducted since 1973 (5 years before NAPS 
operation).  During the entire monitoring period, no federal- or state-listed fish species has been col-
lected in any of these monitoring studies, nor has any listed species been observed in creel surveys or 
special studies conducted by Dominion biologists and affiliated researchers.  Based on the Virginia 
Department of Game and Inland Fisheries Fish and Wildlife information Service database, as many as 
two state- and federal-listed freshwater mussel species could occur in streams in the vicinity of the 
site, or in streams crossed by NAPS transmission corridors.  However, none of these species has actu-
ally been observed as occurring in-stream in the vicinity of the site or in streams crossed by its trans-
mission corridors. 

The temperature data collected does not indicate an overall long-term warming trend in the lake.  Fur-
ther, the difference in temperatures between lake regions continues to be small, regardless of time of 
the year and station operating levels.  From 1975 through 1985, 39 species of fish were found in Lake 
Anna.  Species included those historically found in the North Anna River, those that had been in local 
farm ponds inundated by the new reservoir, and nine introduced species.  The community structure 
remained relatively stable over the 1975–1985 period.  

Lake Anna appears to support a higher standing crop of fish than most U.S. reservoirs, with thriving 
populations of several forage species and game-fish species.  Life history studies of Lake Anna large-
mouth bass suggest that the reproductive success, feeding ecology, and growth of this species were 
similar in preoperational and operational years. 

Results of the fisheries monitoring over a recent six-year period (1994–1999) reveal a balanced reser-
voir fish community comprised of healthy populations of top-of-the-food-chain predators (for example, 
largemouth bass and striped bass) and the forage species on which they feed (e.g., threadfin shad 
and gizzard shad), panfish, and catfish. 

Based on the 1999 Annual Report for Lake Anna and the North Anna River, the North Anna River 
downstream of the North Anna Dam has no major changes in the ecosystem.  A review of the data 
from the 1999 monitoring studies indicates that Lake Anna and the North Anna River continue to con-
tain healthy, well-balanced ecological communities. 
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As discussed in Section 3.22, in order to preclude any adverse impacts on the thermal performance of 
NAPS Units 1 and 2, one large ABWR-size nuclear unit could use Lake Anna and the existing WHTF to 
dissipate plant-rejected heat.  Additional units would need to use wet cooling towers for heat dissipa-
tion.  Chemical releases to the environment will occur from cooling tower drifts emitted into the air. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant.  
The nuclear units will be collocated with NAPS Units 1 and 2, there are no known important regional 
aquatic organisms recorded in the vicinity of the site, there are no known threatened or endangered 
species observed in the site area, there will be no appreciable temperature rise in Lake Anna, and 
aquatic monitoring studies indicated that Lake Anna and the North Anna River downstream continue 
to contain healthy, well-balanced ecological communities.  However, there will be potential thermal 
impacts associated with using Lake Anna for condenser cooling that could affect the abundant fish 
population and their food-based organisms, there is a possibility of entrainable species at the cooling 
water intake, and there are known commercially or recreationally valuable species in Lake Anna. 

4.3.3 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; and Combined License for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 

4. Regulatory Guide 4.7, "General Site Suitability Criteria for Nuclear Power Stations," Revision 2, 
April 1998. 

5. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

6. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

7. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

8. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001. 

4.4 Groundwater 

The primary objective of this section is to evaluate the environmental impacts that might result from 
onsite groundwater withdrawal necessary to supply cooling, service, or potable water, or as necessary 
to reduce groundwater-induced hydrostatic loadings or to prevent groundwater seepage into reactor 
facilities located below the water table.  Onsite groundwater withdrawal could potentially reduce the 
well yields for adjacent groundwater users, induce saltwater intrusion, degrade water quality of adja-
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cent users, induce land subsidence, and negatively affect the water balance for onsite or adjacent 
wetland areas.   

A secondary objective of this section is to evaluate the site relative to groundwater-related accident 
impacts.  Accidental releases of radiologically-contaminated liquids to aquifers that are or may be 
used by large populations for domestic, municipal, industrial, or irrigation water supplies provide po-
tential pathways for the transport of radioactive material to man in the event of an accident.  The 
presence and characteristics of any such aquifers must be evaluated in order to assess site suitability. 

4.4.1 Evaluation of the Surry Site 

Water table depth, aquifer transmissivity, and groundwater quality have been identified as the pa-
rameters necessary to evaluate groundwater-related environmental impacts.  The water table depth 
and aquifer transmissivity for the Surry site have already been evaluated and discussed in Section 
3.19.1.  That section concludes that the water table is "shallow" (between 10 and 50 feet below 
ground surface) and that the aquifer transmissivity is "low" (well yields between 5 and 25 gpm).  The 
evaluation provided below focuses on groundwater quality. 

Groundwater quality for the Surry site has been characterized through the monitoring of various wells 
as part of the environmental sampling program for the SPS.  Water quality analyses, reported in the 
UFSAR (Reference 1), show chloride concentrations ranging from 33 to 49 ppm.  This data suggests 
that the groundwater quality can be construed as "fresh" (total dissolved solids less than 1,000 ppm) 
and acceptable for drinking or irrigation. 

Based on the issues associated with groundwater-related environmental impacts, a ranking of 4 is 
assigned for all reactor types and the Bounding Plant.  This ranking has been assigned considering the 
isolated nature of the Surry site and the lack of current or future groundwater users down gradient of 
the anticipated location of a new generation facility.  It should also be recognized that most wells in 
the region extract their water from the sands of the deep Eocene sediments, which are not hydrauli-
cally connected with the surficial aquifer.  Therefore, it is unlikely that groundwater users would be 
affected by any pumping of the surficial aquifer or by any accidental releases of radionuclides into the 
surficial aquifer. 

4.4.2 Evaluation of the North Anna Site 

Similar to the Surry site, the water table depth and aquifer transmissivity for the North Anna site have 
already been evaluated and discussed in Section 3.19.2.  Information presented in that section con-
cludes that the water table is "very shallow" (less than 10 feet below ground surface) and that the aq-
uifer transmissivity is "very low" (well yields less than 5 gpm).  Groundwater quality is therefore the fo-
cus of the discussion below. 

Groundwater quality has been characterized for two bedrock test wells that were installed as part of 
the original investigation for the North Anna site.  Results, which are included in Reference 2, give total 
dissolved concentrations of 112 ppm and 67 ppm.  This data indicates that the groundwater quality 
can be construed as "fresh" (total dissolved solids less than 1,000 ppm) and acceptable for drinking or 
irrigation. 
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Based on the issues associated with groundwater-related environmental impacts, a ranking of 4 is 
assigned for all reactor types and the Bounding Plant.  This ranking has been assigned considering the 
isolated nature of the North Anna site and the lack of current or future groundwater users between the 
anticipated location of a new generation facility and Lake Anna, into which groundwater from the site 
discharges.  Groundwater-related environmental impacts from pumping or accidental releases of ra-
dionuclides into the aquifer are expected be minimal. 

4.4.3 References 

1. Section 2.3, Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, 
September 1, 2000. 

2. Report, Site Environmental Studies, Proposed North Anna Power Station, Louisa County, 
Virginia, Virginia Electric and Power Company. 

4.5 Surface Water  

The objective of this section is to evaluate the impacts of water withdrawal and discharge on the 
aquatic environment and water users near the Surry and North Anna sites. 

The construction, operation, and eventual decommissioning of new nuclear plants may have several 
impacts on adjacent water bodies.  The impact of water withdrawal includes changing the habitat envi-
ronment, entrapment, and possibly impingement of plankton, including eggs, larvae, and juvenile fish.  
Water consumption may affect existing and future users.  Effluent discharges from the plant may in-
fluence the fish passage zone, cold shock, and high temperature zone that can affect fish migration 
and spawning.  

4.5.1 Evaluation of the Surry Site 

As discussed in Section 3.22.1, water withdrawal from the James River for once-through plant cooling 
is not viable in order to preclude adverse impacts on the existing units and ultimately on the environ-
ment.  Wet cooling towers could be used at the site for new nuclear units.  Alternatively, dry cooling 
towers could be considered. 

For wet cooling towers, obtaining makeup water from the discharge canal of Units 1 and 2 may be an 
option.  Water withdrawal for makeup for the new units from the discharge canal could have beneficial 
impacts on the aquatic environment by reducing the discharge of heated plant effluent into the James 
River.  The makeup water would be used to compensate for evaporation, minor drift, and the blow-
down to maintain an acceptable level of chemical concentration in the cooling tower system.  The 
blowdown, which is less than the makeup, would be discharged into the discharge canal of Units 1 
and 2.  This method of water withdrawal and discharge could provide greater protection to the aquatic 
environment by eliminating the need for an intake and outfall on the James River. 

Based on the above evaluation, negligible impacts would be expected on the aquatic environment, the 
operation of Units 1 and 2, and other water users.  If wet cooling towers are used, there may be some 
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limited impact on the water quality of the combined discharge from all units due to a slightly higher 
chemical concentration.  A ranking of 4 is assigned for all reactor types and the Bounding Plant.  As 
discussed in Section 3.22.1, the heat rejected per MWe for the PBMR and GT-MHR is less than the 
other types of reactors.  Therefore, the impact on the aquatic environment would be less for the PBMR 
or GT-MHR.  However, for wet cooling towers using makeup water from the discharge canal of Units 1 
and 2, the difference in the impact on the aquatic environment for the other types of reactors will be 
negligible. 

4.5.2 Evaluation of the North Anna Site 

As discussed in Section 3.22.2, condenser cooling using Lake Anna is viable for one additional large 
ABWR- or AP1000-size nuclear unit with a heat rejection of approximately 8 x 109 Btu/hr (or an equiva-
lent combination of GT-MHR, IRIS, or PBMR modules).  However, issues associated with increased 
thermal discharges to the lake must be further evaluated.  Wet cooling towers could be used at the 
site for additional nuclear units/modules.  Alternatively, dry cooling towers could be considered. 

The addition of new nuclear units would increase the water temperature in the WHTF and may impact 
the temperature of water released to downstream users.  Consumptive water use will also be in-
creased.  To meet the new water requirements, the following actions may need to be considered: 

n Increase the normal lake level from the current level of 250 feet, by an amount to compensate for 
the additional forced evaporation to dissipate the heat from the new unit/modules. 

n Modify the lake operating procedure to minimize releases and to increase the normal lake level.  
However, this procedure will need to incorporate the water level to be reached with the revised 
PMF using the updated PMP values (See Section 3.20). 

n Explore the availability and licensability of groundwater sources. 

n Explore the feasibility of transferring water from other freshwater sources. 

Detailed thermal modeling analyses and a water budget study should be performed to assess the 
temperature distribution in the WHTF and Lake Anna.  These analyses would need to reflect the actual 
operational history of NAPS Units 1 and 2 and would need to assess the optimum capacity of Lake 
Anna and the WHTF, the required releases to satisfy plant operational requirements, and compliance 
with regulatory requirements for downstream users.  Additional field monitoring of a large number of 
points of interest may also be required. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant. 

4.6 Population 

This section determines the potential of manrem exposure to the effluent releases, including gaseous 
pollutants and liquids, from the proposed new nuclear power plants. 
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Most nuclear power plants are situated in rural and remote areas and their Low Population Zone dis-
tances generally range from 2 to 6 miles.  During nuclear power plant operation, there are radioactive 
materials as well as chemicals and/or air pollutants being routinely or accidentally released to the en-
vironment.  The various possible pathways for human exposure include direct radiation from radioac-
tivity, immersion in airborne emissions, internal exposure from inhalation of airborne emissions, and 
ingestion pathways through release materials deposited on the ground surface, vegetation, and sur-
face water. 

The criteria being evaluated are as follows: 

n Proximity to existing nuclear power plant 

n Population (permanent and transient) distribution within 10 miles of the site 

n Locations of nearby animal, vegetable, and/or fruit farms  

n Sources of domestic water supplies and location of surface water bodies and groundwater 
sources 

n Location of liquid effluent releases of the proposed plants 
 

4.6.1 Evaluation of the Surry Site 

A review of available Surry site licensing documents, topographic and transportation maps, and U.S. 
Bureau of Census data was conducted, in conjunction with a site visit on September 25, 2001, to ex-
amine the site environment and the agricultural activities and population distribution surrounding the 
site. 

Potential health impacts on construction workers and plant operation personnel are not expected to 
be a concern.   

As discussed in Section 3.22, the design maximum intake temperature for Units 1 and 2 at the Surry 
site is 95°F and the maximum intake temperature that has been experienced is 94.2°F.  Therefore, 
adding new units and their resulting influence on the intake and discharge would affect the existing 
units considerably.  Ultimately, impacts on the river marine environment would also be expected.  For 
these reasons, use of the James River for once through cooling for the new units is not an option.  Wet 
cooling towers is the most viable alternative heat dissipation system for the new nuclear units.  
Makeup water for the cooling towers could be taken from the discharge canal of Units 1 and 2 with the 
blowdown discharged back into the discharge canal before exiting into the James River.  Any chemical 
releases to the environment would be through the discharge canal outfall into the James River and 
also through the cooling tower drifts emitted into the air. 

The Low Population Zone for SPS Units 1 and 2, which is established to ensure that the dose limitation 
requirements of 10 CFR Part 100 are met, is bounded by a 3-mile-radius circle centered at the Unit 1 
containment building.  Due to the design of SPS Units 1 and 2, this 3-mile Low Population Zone was a 
conservative estimate regarding meeting the required dose limit.  
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As described in the UFSAR, the population within the SPS low population zone was 145 in 1990.  The 
projected low population zone population for 2010 and 2030 is 174 and 199, respectively.  The only 
significant sources of transient population within the low population zone are the Hog Island State 
Wildlife Management Area and the Chippokes Plantation State Park. 

There are no commercial animal farms, vegetable farms, or orchards within 2 miles of the site.  As also 
described in Section 3.4, there are no schools, hospitals, prisons, or significant industrial or commer-
cial facilities within 5 miles of the site.  Drinking and domestic water supplies for the local area are 
primarily from wells.  Based on topography and hydrology of the area, no groundwater contamination 
from any radioactive materials and chemicals discharged to the river from the new units can be ex-
pected.   

Cities within 10 miles of the site are the town of Surry (8 miles west-southwest with a population of 
190), the city of Williamsburg (7 miles north across the James River with a population of 11,530), and 
a portion of the city of Newport News (east-southeast with a population of 171,439 for the entire city). 

Within 5 and 10 miles of the site, the 1990 resident populations were 3,216 and 122,097, respec-
tively.  As projected in the UFSAR, the population for the areas within 5 miles of the site for the years 
2010 and 2030 is 4,467 and 5,691, respectively.  The projected population within 10 miles of the site 
is 139,242 for the year 2010 and 176,308 for 2030. 

Significant transient population is in the tourist attractions (i.e., Colonial Williamsburg, Busch Gardens, 
etc.), parks, and recreational areas to the north, east, and southeast of the site in the Williamsburg 
area across the James River. 

Preliminary design information for the GT-MHR and PBMR reactors indicates the size of their perspec-
tive Low Population Zone and Emergency Planning Zone could be reduced from those currently re-
quired in 10 CFR Part 100 and Part 50.  

Based on the above evaluation, a ranking of 4 is assigned to the GT-MHR and PBMR reactor designs.  
A ranking of 2.5 is assigned to the ABWR, AP1000, IRIS, and Bounding Plant.  Health impact on the 
construction force and plant personnel for the new nuclear units are not expected to be a concern be-
cause of the design of SPS Units 1 and 2; with the blowdown of the wet cooling towers discharged 
back to the existing discharge canal, the liquid and chemical releases from the new units would be 
greatly diluted before entering the James River; there will be no groundwater contamination based on 
local topography and hydrology of the area; there are no commercial animal farms, vegetable farms, or 
orchards within 2 miles of the site; and there are no schools, hospitals, prisons, or significant indus-
trial and/or commercial facilities within 5 miles of the site.  However, chemical releases from the new 
nuclear units will be discharged to the atmosphere through the cooling tower drifts; there is a popula-
tion center—the city of Newport News—located 7 miles from the site which will increase the collective 
population dose from operation of the new nuclear units; and there are significant tourist attractions 
within 10 miles of the site. 
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4.6.2 Evaluation of the North Anna Site 

A review of readily available North Anna site licensing documents, topographic and transportation 
maps, and U.S. Bureau of Census data was conducted, in conjunction with a site visit on September 6, 
2001, to examine the site environment and the agricultural activities and population distribution sur-
rounding the North Anna site. 

Similar to Surry, potential health impacts on construction workers and plant operation personnel are 
not expected to be a concern.  

As discussed in Section 3.22, in order to preclude any adverse impacts on the thermal performance of 
NAPS Units 1 and 2, one large ABWR-size nuclear unit could likely use Lake Anna and the existing 
WHTF to dissipate plant-rejected heat.  Additional units would need to use wet cooling towers for heat 
dissipation.  Chemical releases to the environment will occur from cooling tower drifts emitted into the 
air. 

Drinking and domestic water supplies for the local area are primarily from wells.  Based on the topog-
raphy and hydrology of the area, no groundwater contamination is expected from thermal and chemi-
cal discharges to the reservoir from the new units. 

There are no commercial animal farms, vegetable farms, or orchards within 2 miles of the site.  As also 
described in Section 3.4, there are no schools, hospitals, prisons, or significant industrial or commer-
cial facilities within 5 miles of the site. 

Most of Lake Anna falls within the Low Population Zone (a 6-mile-radius circle) of the site.  As de-
scribed in the UFSAR, the 1990 resident populations within the 6-mile Low Population Zone boundary 
distance and within 10 miles of the site were 3,643 and 11,887, respectively.  The projected Low 
Population Zone populations for the years 2010 and 2030 are 4,868 and 5,989, respectively.  There 
is one school, which is 5.7 miles to the north-northeast with enrollment of 433 students in the Low 
Population Zone. 

Recreational use of Lake Anna, including Lake Anna State Park, is the greatest contributor to transient 
population in the area. 

Mineral, with a 1990 population of 453, is the only town within 10 miles of the plant site.  The com-
munity of Louisa, whose 1990 population was 1,088, is about 12 miles to the west of the site.  The 
1990 resident population within 10 miles of the site was 11,887 persons.  Population projections for 
the area for the years 2010 and 2030 are 16,549 and 20,625, respectively. 

Preliminary design information for the GT-MHR and PBMR reactors indicates that the size of their per-
spective Low Population Zone and Emergency Planning Zone could be significantly reduced from those 
currently required in 10 CFR Part 100 and Part 50. 

Based on the above evaluation, a ranking of 4 is assigned to the GT-MHR and PBMR reactor designs.  
A ranking of 3 is assigned to the ABWR, AP1000, IRIS, and Bounding Plant.  Health impact on the con-
struction force and plant personnel for the new nuclear units are not expected to be a concern be-
cause of the design of NAPS Units 1 and 2; there will be no groundwater contamination based on the 
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local topography and hydrology of the area; there are no commercial animal or vegetable farms or or-
chards within 2 miles of the site; there are no hospitals, prisons, significant industrial and/or commer-
cial facilities, or population centers within 10 miles of the site; and transient population in the local 
area is primarily for recreational use of Lake Anna.  However, chemical releases from the new nuclear 
units will be discharged to Lake Anna as well as to the atmosphere through the cooling tower drifts. 

4.6.3 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; an Combined License for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 

4. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, Revision 2, 
April 1998. 

5. Surry Power Station Emergency Plan, and Emergency Planning Map, Dominion Generation, 
May 2001, Revision 44. 

6. North Anna Power Station Emergency Plan, and Emergency Planning Map, Dominion 
Generation, May 2001, Revision 23. 

7. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

8. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

9. U.S. Department of Commerce, Bureau of the Census, 2000 Census of Population, Number of 
Inhabitants. 

10. U.S. Geological Survey Maps for Virginia. 
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5. Sociological Criteria 

5.1 Land Use 

Land use plans, zoning regulations, and related regulatory requirements are the formal expression of 
recent stakeholder sentiment and represent the direction being actively pursued by officials of the 
jurisdiction.  The degree of compatibility with land use patterns is one indicator of how easily a new 
plant will be accepted into a community. 

5.1.1 Evaluation of the Surry Site 

The evaluation of land use for the Surry site was performed based on land use planning and zoning 
regulation information available from the Internet or available in Dominion.  The Commonwealth of 
Virginia regulations are available on-line.  The information included the results of reviews of the land 
records and the current local zoning regulations and land use plan that govern the Surry site property 
(Reference 1).  The ranking of the Surry site is based on the following observations. 

There has been little development of housing in the general area around the site.  The area directly 
around the plant is still rural and is separated from the faster growing Williamsburg area by the James 
River. 

Surry County is not a readily accessible suburb of the Williamsburg or Richmond areas.  The lack of a 
bridge connecting Surry County with the Williamsburg area has slowed development in Surry County 
compared to the Williamsburg area.  The need to take a ferry or drive a considerable distance prevents 
Surry County from being a principal suburb of the Williamsburg area.   

Given the lack of many new homes being built around the plant, there has not been a considerable 
build-up in new local population that would be in opposition to construction of new power plants at the 
Surry site.  The current power plant has been a good neighbor to Surry County. 

Local opposition could be expected from the Williamsburg area if a proposed plant would be more in-
trusive than the existing Surry units (i.e., more visible containment domes, cooling towers, or plumes).  
The businesses that depend on the very large tourist trade would not want visible signs of more nu-
clear plants.  Those business interests could be expected to oppose development of new plants if 
there is any potential to negatively impact the tourists' impression of the area as a step back to the 
colonial era.  This would include opposition of a plant if it were only visible from the Williamsburg side 
of the James River, even though it would remain relatively inaccessible across the river. 

From the perspective of regulations, there are no existing Commonwealth of Virginia restrictions spe-
cific to the development of additional nuclear plants at the Surry site.  Section 56-234.3 of the Code of 
Virginia requires that an electric utility intending to construct any new generation facility capable of 
producing 100 megawatts or more of electric energy to submit to the State Corporation Commission a 
petition describing the proposed construction and the necessity for the plant.  This need to determine 
necessity will soon not be required. 
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In the near future, under the Virginia Electric Utility Restructuring Act, the reviews of new generating 
facilities by the State Corporation Commission will change.  However, under Section 56-580 of the 
Code of Virginia, the State Corporation Commission will still review requests to construct and operate a 
generating facility and will give consideration to the impact of the facility and associated transmission 
lines and equipment on the environment.  Section 56-46.1 requires the State Corporation Commission 
to consider the impact of construction of an electrical utility facility on the environment and establish 
conditions that may be desirable or necessary to minimize adverse environmental effect. 

The State Corporation Commission will also consider local comprehensive plans that have been 
adopted, if requested by any county or municipality in which the facility would be built.  The compre-
hensive plan is the locality's long-range recommendations for the general development of the territory 
covered by the plan.  These local plans should designate areas for various types of public and private 
development and use, including industrial, i.e., electrical utility facilities. 

Unlike the North Anna site that has the Lake Anna Special Area Plan that specifically addresses devel-
opment of the land around the site (see Section 5.1.2), the Surry site has no similar multi-county re-
gional plan for the area around the site.   

Because the Surry site is in Surry County, the Surry County Comprehensive Plan applies to develop-
ment of new nuclear plants at the site.  Based on a review of this Plan (Reference 1), there are no site-
specific land use (or other) recommendations for the site property. 

The Surry County Zoning Ordinance (Reference 1) was reviewed and the results are summarized as 
follows.  The Surry County Board of Supervisors approved the SPS land use on July 21, 1966, before 
adoption of the County's zoning ordinance.  As a result, there are no development conditions or zoning 
restrictions in the original approval and there is no site plan for the Surry site property on file with the 
County. 

When the County adopted the first zoning ordinance in 1975, the Surry site property was designated 
as General Industrial District (M-2).  The primary purpose of the M-2 district is "to provide for a wide 
variety of industrial operations, but to restrict or prohibit those industries which have characteristics 
likely to produce adverse impacts within or beyond the limits of the district."  In the M-2 district, "Cer-
tain potentially hazardous industries are permitted only after public hearings and review to assure pro-
tection of the public interest and surrounding property and persons."   

Surry County Zoning Ordinance Article 4, Section 8.3, Potentially Hazardous Uses Permitted as Condi-
tional Uses, lists those uses that may be permitted in the M-2 district only after public hearings and 
with the Board's approval of a Conditional Use Permit.  Among the uses permitted in the M-2 district 
with a Conditional Use Permit is, "Power generating plant, nuclear or otherwise and radioactive waste 
handling." 

Although the SPS preceded the County's adoption of the zoning ordinance, the power plant is not 
grand fathered as a by-right use.  Any use legally existing on the ordinance's effective date in 1975 is 
deemed a nonconforming use unless the County has approved it as a conditional use.  The zoning or-
dinance prohibits the enlargement, extension, reconstruction, or structural alteration of any noncon-
forming use unless such changes are made in compliance with the zoning ordinance provisions. 
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Because the zoning ordinance classifies the SPS use as a potentially hazardous use that is only per-
mitted in the M-2 district with County approval of a Conditional Use Permit, construction of new reac-
tors would require Conditional Use Permit approval.  The process for approval requires Dominion to 
submit a Conditional Use Permit application to the County for review and approval.  As part of the Con-
ditional Use Permit application process, the County also requires applicants to submit a preliminary 
site plan.  Once the County approves the preliminary site plan for a Conditional Use Permit use, the site 
plan is valid for one year.  Dominion would then file a final site plan as soon as possible after the 
County's approval of the preliminary site plan. 

Based on a review of the land records for the Surry site (Reference 1), there is no restriction in the 
deed on the development of additional nuclear power plants at the site. 

In summary, there are no formal restrictions on the development of additional nuclear power plants at 
the Surry site in the current Commonwealth of Virginia regulations or in the local comprehensive plan.  
The Surry County zoning regulations do require approval of a Conditional Use Permit and site plan but 
when the County first approved the SPS, the site was suitable for four units.  The site is in an area of 
current—and planned—power-generating facilities. 

The review of land use issues for the addition of new nuclear power plants at the Surry site did not 
identify information that would indicate it would be more difficult to obtain approval for one or more 
new nuclear units up to 3000 MWe.  However, relative to the previous County approval of four units at 
the site, there could be uncertainty introduced if the small modular types of reactors were chosen and 
a greater number of GT-MHR, IRIS, or PBMR modules (or units) were proposed for this site. 

While the existing land use planning documents and zoning restrictions for the Surry site do not distin-
guish between types of nuclear plants, the height of the reactor/containment buildings varies for the 
different reactor types.  Because the area around the Surry site has remained rural and relatively iso-
lated, and the SPS has contributed to the taxes in Surry County, there would not likely be opposition to 
new nuclear plants at the site assuming that the plant's reactor/containment buildings, cooling tow-
ers, and plumes would have low visual impacts from the Williamsburg side of the James River.   

The heights of the reactor/containment buildings for the various reactor types are discussed in Section 
5.5.  Based on the evaluation above and the differences in reactor/containment building heights, a 
ranking of 5 is assigned to the ABWR, GT-MHR, IRIS, and PBMR reactors.  A ranking of 2 is assigned to 
the AP1000 reactor and the Bounding Plant. 

5.1.2 Evaluation of the North Anna Site 

Land use for the North Anna site was evaluated based on land use planning and zoning regulation 
information available from the Internet or available in Dominion.  The information available on-line 
includes the Lake Anna Special Area Plan, the Commonwealth of Virginia regulations, and the Louisa 
County regulations.  The information included the results of reviews of the land records and the cur-
rent local zoning regulations and land use plans that govern the North Anna site property (Reference 
1).  The ranking of the North Anna site is based on the following observations. 
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There has been development of waterfront and other homes in the Lake Anna area and around the 
North Anna site.  However, this area is still rural and is not considered a suburb of a major city. 

There is a Lake Anna Special Area Plan (Reference 2) that is the land use-planning document that 
most directly addresses the lake built for the reactors at the site.  This plan is intended to provide a 
coordinated means of protecting the water quality of Lake Anna between Louisa, Orange, and Spotsyl-
vania Counties.  The plan focuses mostly on residential development, while providing suggestions for 
future industrial development in the watershed. 

The plan acknowledges that the existing power plant is the reason that the lake exists, and that VEPCO 
(Dominion) provided a suggested growth plan back in the beginning.  The plan is a coordinated effort 
to protect the asset provided to them by VEPCO, with the understanding that a large industrial site (i.e., 
the existing nuclear plant) is already there.   

While the plan does not address the potential for addition of new capacity to the nuclear site, since it 
would be on the existing site and not a new site on the same lake, and since the site was originally 
intended to have four units, the following quotes from the plan support the conclusion that this type of 
additional capacity would be welcome into the community: 

Page 1, Vision Statement:  "As an industrial asset, the Lake itself provides a cooling area for 
the nuclear power plant, a major employer, located at the eastern end of the lake." 

Page 6, Description of Lake Anna and the Watershed:  "The Lake itself is publicly owned.  Vir-
ginia Power owns the bottom and the shorelines.  The original purpose of the Lake, to serve as 
a cooling basin for the nuclear power plant, continues." 

Page 46, Economic Findings:  "The Lake is an economic asset to the Counties of Louisa, Or-
ange, and Spotsylvania and the Commonwealth as a whole.  The major industry in the Water-
shed is the North Anna Power Plant, a nuclear energy plant owned by Virginia Power (formerly 
VEPCO), located on the southern shore of the Lake.  Virginia Power paid $11.4 million to 
Louisa County in the fiscal year." 

Although there has been development of some year-around homes, the Lake Anna area is primarily a 
summer vacation home destination.  Local opposition could be expected from the community if a pro-
posed plant would be more intrusive than the existing North Anna units (i.e., a significant change in 
the quality of Lake Anna).  The residents and businesses that depend on the characteristics of Lake 
Anna would not want the water quality degraded due to more nuclear plants.  Those interests could be 
expected to oppose development of new plants if there is any potential to negatively impact the pre-
sent status of the lake.  The ranking for Land Use assumes that the design and operation of any new 
reactors would minimize impact to the quality of Lake Anna. 

From the perspective of regulations, there are no existing Commonwealth of Virginia restrictions spe-
cific to the development of additional nuclear plants at the site.  Section 56-234.3 of the Code of Vir-
ginia requires that an electric utility intending to construct any new generation facility capable of pro-
ducing 100 megawatts or more of electric energy to submit to the State Corporation Commission a 
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petition describing the proposed construction and the necessity for the plant.  This need to determine 
necessity will soon not be required. 

In the near future, under the Virginia Electric Utility Restructuring Act, the reviews of new generating 
facilities by the State Corporation Commission will change.  However, under Section 56-580 of the 
Code of Virginia, the State Corporation Commission will still review requests to construct and operate a 
generating facility and will give consideration to the impact of the facility and associated transmission 
lines and equipment on the environment.  Section 56-46.1 requires the State Corporation Commission 
to consider the impact of construction of an electrical utility facility on the environment and establish 
conditions that may be desirable or necessary to minimize adverse environmental impacts.   

The State Corporation Commission will also consider local comprehensive plans that have been 
adopted, if requested by any county or municipality in which the facility would be built.  The compre-
hensive plan is the locality's long-range recommendations for the general development of the territory 
covered by the plan.  These local plans should designate areas for various types of public and private 
development and use, including industrial, i.e., electrical utility facilities. 

The Lake Anna Special Area Plan has no force in and of itself.  The Lake Anna Special Area Plan was 
submitted to the Boards of Supervisors of the three counties around Lake Anna to accept as a regional 
plan for incorporation into each local comprehensive plan. 

Because the North Anna site is in Louisa County, the Louisa County Comprehensive Plan applies to 
development of new nuclear plants at the site.  The Louisa County Planning Commission submitted the 
final draft 5-Year Comprehensive Plan in June 2001 and it was approved by the Louisa County Board 
of Supervisors in September 2001 (Reference 3).   

The following is a summary of a review of the Comprehensive Plan (Reference 1).  The Louisa County 
Comprehensive Plan provides goals that are designed to achieve the vision for Louisa County articu-
lated by its citizens and objectives for achieving each goal.  Some of these goals would guide the 
County's review of future development on the North Anna site property.  Goal One of the Plan is "To 
preserve the rural character of Louisa County."  Objective 1-A recommends that the County should 
"Designate growth centers and rural areas."  A "Lake Anna Growth Area" is designated around the 
North Anna site and Lake Anna.  The maps for "Louisa County Future Land Use" and "Lake Anna Des-
ignated Growth Area" in the Plan both depict the North Anna Power Station.  Because the NAPS use 
itself is identified as the future land use for the North Anna site property, constructing new reactors on 
the site property would be consistent with the Plan's land use recommendation for the Lake Anna Des-
ignated Growth Area. 

The following is a summary of a review of the current zoning regulations (Reference 1).  The original 
approval of the NAPS did not have development conditions or zoning restrictions associated with it.  
There is no approved site plan for the North Anna site.  In 1969, the site was designated as an Indus-
trial District (IND) on the Louisa County zoning map.  The Louisa County Zoning Ordinance, Sections 
86-161 through 86-163 govern further development of the site. 

Under the Code Of Ordinances for Louisa County, the County would classify additional power plants as 
needing a Conditional Use Permit because there is the possibility of a detriment to the health, safety, 
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or general welfare of the community.  Since the County considers the NAPS use permitted only with 
Conditional Use Permit approval in the Industrial District, the County would argue that the Board of 
Supervisors must review and approve a Conditional Use Permit for additional reactors.  It is believed 
that Dominion may be able to make the vested rights argument that the North Anna site was a permit-
ted Industrial District use when the County originally zoned the property, provided the original Zoning 
Ordinance classified the NAPS as a permitted use.  The attorneys advise that the Louisa County Plan-
ning department does not have a copy of the original July 1969 Zoning Ordinance and the Department 
is unsure whether any original copy exists.  Further research into a vested rights argument would be 
required. 

Based on a review of the land records for the North Anna site (Reference 1), there is no restriction in 
the deed on the development of additional nuclear power plants at the North Anna site. 

In summary, there are no formal restrictions on the development of additional nuclear power plants at 
the North Anna site in the current Commonwealth of Virginia regulations or in the local comprehensive 
plan.  Pending the results of further research by the attorneys, there may be a need for approval of a 
Conditional Use Permit by the Louisa County Board of Supervisors for construction of new nuclear 
plants.  However, when first approved by the County, the site was suitable for four units and the site is 
situated in an area of current—and planned—power-generating facilities.  Because the area around the 
North Anna site has remained rural and relatively isolated, and the NAPS has contributed to the taxes 
in Louisa County, there would not likely be opposition to new nuclear plants at the site.  Assuming that 
the design and operation of the new plant minimizes the impacts to Lake Anna, a ranking of 5 is as-
signed for all reactor types and the Bounding Plant. 

The review of land use issues for the addition of new nuclear power plants at the North Anna site did 
not identify any information that would indicate it would be more difficult to obtain approval for one or 
more new nuclear units up to 3000 MWe.  However, relative to the previous County approval of four 
units at the site, there could be uncertainty introduced if the small modular types of reactors were 
chosen and a greater number of IRIS, GT-MHR, or PBMR modules (or units) were proposed for this site. 

There are no differences between reactor types for the North Anna site.  The existing land use plans 
and regulations for the North Anna site do not distinguish between types of nuclear plants.  Also, the 
relative height of the reactor/containment buildings should not be an issue for different types of reac-
tors. 

5.1.3 References 

1. D. P. Batalo, Dominion Generation, letter to, S. D. Routh, Bechtel Power Corp., ESP-0005, 
Purchase Order 70013046, Siting Study, Surry and North Anna Power Stations, November 7, 
2001. 

2. Lake Anna Special Area Plan Committee, Lake Anna Special Area Plan, March 2000. 

3. Final Comprehensive Plan for Louisa County, September 4, 2001. 
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5.2 Demography  

The capacity of communities to absorb an increase in population depends on the availability of suffi-
cient community resources, such as housing, schools, medical care facilities, local infrastructure, etc. 

Because both the Surry and North Anna sites are in rural areas with a few small towns or communities 
nearby, the required labor force during plant construction and operation will be difficult to secure from 
these nearby small towns and communities.  Furthermore, there will not be adequate community re-
sources in these areas to meet the needs of influx project-related population.  Therefore, the criteria 
being evaluated is the number of major towns or cities that are within a 2-hour commuting distance of 
the evaluated sites that could provide the appropriate labor force without relocation. 

5.2.1 Evaluation of the Surry Site 

A review of available relevant licensing documents, maps, and U.S. Bureau of Census data was con-
ducted, in conjunction with a site visit, to examine the area transportation network and population 
distribution.  

The Surry site is 44 miles southeast of the Richmond-Petersburg metropolitan area (population close 
to a million).  The region 10 to 30 miles east and southeast of the site is comprised of the Hampton, 
Newport News, Norfolk, and Portsmouth, Virginia, urban areas collectively known as Hampton Roads.  
This general area is a major Atlantic Coast seaport and U.S. naval base, and the largest industry is 
shipbuilding.  The nearest population center is the city of Newport News, which had a 1990 population 
of 171,439.  The Hampton Roads region is a metropolitan area with a current population exceeding 
1.5 million.   

As reported in the License Renewal ER, 369,852 people live within 20 miles of the Surry site, and 
1,892,210 people live within 50 miles based on the 1990 Census Bureau information.  All or parts of 
31 counties and 14 cities are within 50 miles of the site.  The current labor force in the Hampton 
Roads area alone is in excess of 700,000.  The construction labor force within 50 miles of the site was 
estimated to be approximately 98,000 as reported in Section 3.5. 

Dominion's workforce for SPS Units 1 and 2 includes 879 permanent and 70 to 100 contract and ma-
trixed employees.  One to two times a year, as many as 700 additional workers join the permanent 
workforce during periodic refueling.  Labor force recruitment for the SPS has not been a problem.  Ap-
proximately 60 percent of the plant employees live in four areas: Isle of Wight, James City and Surry 
counties, and the city of Newport News.  The remaining 40 percent is distributed across 28 counties 
and 13 cities. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant.  
There are 14 cities within 50 miles of the site, the Hampton Roads region alone has workforce in ex-
cess of 700,000, and the estimated construction workforce within 50 miles of the site is approxi-
mately 98,000 with reasonable skill sets for plant construction and operation.  However, there would 
be competing workforce demands with SPS Units 1 and 2 during new plant construction and opera-
tion. 
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5.2.2 Evaluation of the North Anna Site 

A review of available relevant licensing documents, maps, and U.S. Bureau of Census data was con-
ducted, in conjunction with a site visit, to examine the area transportation network and population 
distribution.  

Currently the North Anna site consists of two nuclear units.  Regionally, the site is approximately 40 
miles north-northwest of Richmond, Virginia; 36 miles east of Charlottesville, Virginia; 22 miles south-
west of Fredericksburg; and 70 miles southwest of Washington, D.C.  The nearest population center 
with more than 25,000 residents is the city of Charlottesville, which had a 1990 population of 40,475.  
The only closer population center whose population could reach 25,000 by 2030 is Fredericksburg.  
The Richmond metropolitan area has a current population close to a million.  All or parts of 32 coun-
ties and 5 cities are within 50 miles of the site. 

As reported in the License Renewal ER, 101,806 people live within 20 miles of the North Anna site, 
and 1,208,231 people live within 50 miles based on the 1990 Census Bureau information. 

Approximately 73 percent of the personnel at North Anna live in four counties: Henrico, Louisa, Or-
ange, and Spotsylvania.  The remaining 27 percent is distributed across 28 counties and 5 cities.  La-
bor force recruitment for North Anna is more challenging than Surry, although not difficult.  The con-
struction labor force within 50 miles of the site is estimated to be about 125,000 as reported in Sec-
tion 3.5.  The current labor force in Louisa County is 12,478. 

Based on the above evaluation, a ranking of 3 is assigned for all reactor types and the Bounding Plant.  
There are 5 cities within 50 miles of the site, the Richmond metropolitan area has a population close 
to 1 million, and there exists a reasonably good transportation network in the region that the workforce 
within 50 miles could use to commute to the site within 2 hours.  However, the site is at a disadvan-
tage due to its distance from the Norfolk, Richmond, and Northern Virginia areas; there would be com-
peting workforce demands with NAPS Units 1 and 2; and an incentive recruitment package would 
likely be needed to attract workers. 

5.2.3 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; and Combined Licenses for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 

4. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, Revision 2, 
April 1998. 

5. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 
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6. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, Sep-
tember 1, 2000. 

7. U.S. Department of Commerce, Bureau of the Census, 2000 Census of Population, Number of 
Inhabitants. 

8. U.S. Geological Survey Maps for Virginia. 

9. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

10. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Ap-
pendix E – Environmental Report, May 2001. 

5.3 Socioeconomic Benefits  

This section evaluates the potential socioeconomic benefits associated with the addition of new nu-
clear units at Surry or North Anna.  Positive impacts on surrounding communities from this capacity 
addition could include employment, increased tax revenue, improved community facilities, support to 
local emergency planning efforts, etc.  Negative economic impact could be present if the land could be 
used for other purposes such as agriculture.  Negative economic impacts could include a loss of in-
come and jobs. 

5.3.1 Evaluation of the Surry Site 

Surry Units 1 and 2 have demonstrated significant socioeconomic benefits for the surrounding com-
munity.  SPS provides significant tax revenue to Surry County.  Since 1966, Dominion has paid about 
$130 million in property taxes to Surry County.  In 2000, Dominion paid $10.3 million to Surry County.  
Adding more nuclear capacity at the Surry site would increase the tax base for Surry County.  In addi-
tion, the number of years that taxes would be paid to Surry County would be increased as a result of 
extending the number of years that nuclear units operate on the site.   

SPS provides employment for 850 people.  The average employee's income, which contributes to the 
local economies of the communities surrounding the power station, is about $56,400.  It is estimated 
that an additional nuclear unit at Surry would add about 400 more jobs to the site.  These additional 
employees would provide further economic benefits to the local community.  

Surry employees have demonstrated a strong commitment to local communities through volunteer 
programs and charitable contributions.  Over the three-year period from 1998–2000, Surry employees 
donated more than $362,000 to United Way charities.  The additional employees needed to operate 
more units at Surry would be expected to continue and enhance these commitments.  SPS has a his-
tory of partnering with area state parks.  Recent projects at Chippokes Plantation State Park by Surry 
volunteers include mounting interpretive signs and kiosks, building a 600-foot fence, and planting 
seeds for birds.  In addition, Dominion works to protect migratory birds through policies, procedures, 
and licenses obtained from the U.S. Fish and Wildlife Service.  For years, bald eagles have used a nest 
site on the Surry site property, often raising 2 to 3 birds each year. 
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The SPS Emergency Plan is a community asset provided by Dominion.  Every nuclear power plant in the 
United States is required to create an onsite emergency response plan and ensure that offsite plans 
exist to protect public health and safety.  Communities with nuclear power plants are therefore better 
prepared to handle all kinds of emergencies.  Nuclear emergency response plans have been activated 
successfully by local officials for use in nonnuclear emergencies such as chemical leaks, fires, torna-
does, floods, and hurricanes.  Dominion provides approximately $1.3 million annually to support state 
and local risk and host jurisdictions surrounding the Surry and North Anna Power Stations.  Additional 
contributions of approximately $10,000 per year are provided to fire departments and rescue squads 
in the communities surrounding Surry.  Dominion also provides human resources to support offsite 
planning efforts.   

Because the Surry site is already an operating nuclear site, there will be no preemptive land use is-
sues.  Any additional nuclear capacity would be built on the existing nuclear site, so there would be no 
economic impacts to the local community with respect to alternative uses of the land.  However, there 
would be a significant short-term positive economic impact on the local community from the large con-
struction force brought in to the area to construct the additional capacity. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.3.2 Evaluation of the North Anna Site 

North Anna Units 1 and 2 have demonstrated significant socioeconomic benefits for the surrounding 
community.  The lake, which was built as a cooling basin for the plant, has proven to be a valuable 
economic and recreational asset to the counties in which it is located.  Development around the lake 
has included a state park, subdivisions, small commercial areas, private marinas, and campgrounds.  
As an economic asset, the lake contributes tax dollars to the local and state economies through real 
estate, property, and sales taxes, while providing business and employment opportunities to local 
residents.  As a recreational asset, the lake is used for fishing, boating, swimming, and water-skiing.  A 
large number of vacation homes have been developed around the lake, and additional development is 
possible. 

NAPS provides significant tax revenue to Louisa County.  Since 1966, Dominion has paid about $160 
million in property taxes to Louisa County.  In 2000, Dominion paid $10.58 million to Louisa County.  
Adding more nuclear capacity at the North Anna site would increase the tax base for Louisa County.  In 
addition, the number of years that taxes would be paid to Louisa County would be increased as a re-
sult of extending the number of years that nuclear units operate on the site.   

NAPS provides employment for more than 825 people.  The average employee's income, which con-
tributes to the local economies of the communities surrounding the power station, is about $56,400.  
It is estimated that an additional nuclear unit at North Anna would add about 400 more jobs to the 
site.  These additional employees would provide further economic benefits to the local community.  

North Anna employees have demonstrated a strong commitment to local communities through volun-
teer programs and charitable contributions.  Over the three-year period from 1998–2000, North Anna 
employees donated more than $315,000 to United Way charities.  The additional employees needed 
to operate more units at North Anna would be expected to continue and enhance these commitments.  
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From a corporate standpoint, Dominion has donated more than $100,000 over the past decade in 
support of the Louisa community.  Organizations and activities receiving financial support included the 
Louisa County library, LinkAges of Louisa, after-prom school parties, the 4-H Council, and Crime 
Solvers.  NAPS has a history of partnering with area state parks.  In 2000, North Anna volunteers built 
a nature pavilion and assisted in creating a ball field at a Louisa park.  In recent years, North Anna 
volunteers built nature trails, fishing piers, and a nature pavilion at the Lake Anna State Park in Spot-
sylvania County. 

The NAPS Emergency Plan is a community asset provided by Dominion.  Every nuclear power plant in 
the United States is required to create an onsite emergency response plan and ensure that offsite 
plans exist to protect public health and safety.  Communities with nuclear power plants are therefore 
better prepared to handle all kinds of emergencies.  Nuclear emergency response plans have been 
activated successfully by local officials for use in nonnuclear emergencies such as chemical leaks, 
fires, tornadoes, floods, and hurricanes.  Dominion provides approximately $1.3 million annually to 
support state and local risk and host jurisdictions surrounding North Anna and Surry Power Stations.  
Additional contributions of approximately $10,000 per year are provided to fire departments and res-
cue squads in the communities surrounding North Anna.  Dominion also provides human resources to 
support offsite planning efforts.   

Because the North Anna site is already an operating nuclear site, there will be no preemptive land use 
issues.  Any additional nuclear capacity would be built on the existing nuclear site, so there would be 
no economic impacts to the local community with respect to alternative uses of the land.  However, 
there would be a significant short-term positive economic impact on the local community from the 
large construction force brought in to the area to construct the additional capacity. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.3.3 References 

1. Surry Fact Sheet for License Renewal. 
 
2. North Anna Fact Sheet for License Renewal. 
 
3. Lake Anna Special Area Plan, March 2000. 
 
4. NEI Fact Sheet – Emergency Preparedness Near Nuclear Power Plants, July 2000. 

 

5.4 Agricultural/Industrial 

Certain land uses are incompatible with the industrial development of nuclear power plants.  Construc-
tion of a nuclear power plant might create a stigma impact on the value of adjacent land uses based 
on perceived concepts.  Therefore, agricultural lands and commercial fisheries could become less 
valuable as a result of nuclear power plant operation.  This is a public concern related to siting.  On the 
other hand, industries that are power-consumptive tend to be located near major, reliable power 
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sources.  Therefore, the potential for induced growth might increase the local industrial productivity.  
However, the induced growth could be limited by existing conditions in the area such as limited water 
resources or severe housing shortage.  

5.4.1 Evaluation of the Surry Site 

Space for the extra units is available on the site.  Therefore, minimum site preparation is required.  The 
dominant land use in the general area remains commercial forest (License Renewal ER, p. 2-17).  
There are no important local commercial fisheries or coral reefs near the site.  Also, there are no major 
competitive water users in the area.  The construction and operation of the proposed units are not 
expected to result in significant area-wide transportation infrastructure improvement.  Similarly, limited 
projected induced industrial growth is expected.  No replacement of prime agriculture land is expected.  

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.4.2 Evaluation of the North Anna Site 

Space for the extra units is available on the site.  Therefore, minimum site preparation is required.  The 
dominant land use in Louisa County remains commercial forest (License Renewal ER, p. 2-26).  There 
are no important local commercial fisheries or coral reefs in the area.  Lake Anna was developed for 
the existing units and for recreation purposes only.  Therefore, there are no major competitive water 
users in the area.  The construction and operation of the proposed units are not expected to result in 
significant area-wide transportation infrastructure improvement.  Similarly, limited projected induced 
industrial growth is expected.  No replacement of prime agriculture land is expected. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.4.3 References 

1. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

2. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001 

5.5 Aesthetics 

Regulatory Guides 1.70 and 1.47 require an assessment of the visual impacts of the plant and trans-
mission line on nearby valued culture, scenic, historic, and recreation areas.  Residential properties 
could decline in value due to the view of the nuclear station and its transmission lines. 

The heights of the reactor/containment buildings for the different reactor types are discussed below. 
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n ABWR 

The top of the ABWR containment building is approximately 165 feet above grade.  This building has a 
rectangular shape that does not identify this building as a reactor from a distance.  There is some 
flexibility for the height of the building that must be above ground.  This building would have hoists for 
removal of equipment from the lower elevations, but the equipment hatch elevation could be designed 
to allow the building to be placed lower in the ground. 

n AP1000 

The AP1000 has a tall containment building, approximately 234 feet above grade.  The design of this 
building has a hatch that sets the height that must be above ground.  This building would be expensive 
to redesign to allow the building to be placed lower in the ground. 

n GT-MHR 

The GT-MHR has a relatively small containment building.  The design of this building is a rectangular 
shape that does not identify the building as a reactor from a distance.  Also, most of the building is 
designed to be below grade elevation in a silo.  This design still results in a building with a height of 
about 100 feet above grade. 

n IRIS 

The auxiliary building for the IRIS plant covers the containment building and is approximately 105 feet 
above grade.  The design of the auxiliary building is a rectangular shape that does not identify the 
building as a reactor from a distance.  There may be some flexibility for reducing the height of the 
building that must be above ground. 

n PBMR 

The PBMR has a relatively small containment building.  The standard design of this building is a rec-
tangular shape that does not identify the buildings as a reactor from a distance.  While the height is 
not yet known, there may be some flexibility for minimizing the height of the building that must be 
above ground. 
 

5.5.1 Evaluation of the Surry Site 

No parks or recreational areas are within 2 miles of the Surry site.  The closest recreational park is 
Chippokes State Park located 2.5 miles southwest (ISFSI SAR, Table 2.1–3).  The Surry site is in Surry 
County on a peninsula called Gravel Neck that juts into the James River from the south.  The site is at 
the end of Route 650, south of, and adjacent to the HIWMA.  The James River borders the site on ei-
ther side of the peninsula (UFSAR, p. 2.1-1).  

No major residential areas are within 2 miles of the proposed site.  The nearest population center with 
more than 25,000 residents is the city of Newport News, which is 7 miles east-southeast of the site 
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(UFSAR, p. 2.1-6).  No major cities or towns are within 5 miles of the site.  The city of Williamsburg is 
located about 7 miles north of the site (UFSAR, p. 2.1-4 and 2.1-6). 

The 3-mile width of the James River and the isolation of the low profile Gravel Neck Hog Island permit-
ted the dense forests to act as an effective screen for SPS Units 1 and 2 (EIS, p. 66).  The concrete 
foundation at the reactor area was constructed 50 feet below grade so as to lower the top of the reac-
tor domes and to minimize their impact on the skylines (EIS, p. 31).  Except for the west side of the 
Surry site, which is open to the James River, dense trees surround other sides of the station.  The only 
distinguishable view of the transmission lines by offsite observers is available from the James River.  
The plant is visible from the highest amusement rides at Busch Gardens. 

The addition of new nuclear generating capacity at the site will likely require the use of mechanical 
draft cooling towers.  Traditionally, visible plumes generated by the operation of cooling towers could 
cause a negative aesthetic effect.  However, with the installation of modern drift eliminators, the pro-
posed cooling towers will not create long elevated visible plumes. 

Based on the above evaluation and the heights of the reactor/containment buildings, a ranking of 4 is 
assigned for the ABWR, GT-MHR, IRIS, and PBMR reactors.  Because of the height of the AP1000 con-
tainment building, a ranking of 2 is assigned to the AP1000 and the Bounding Plant. 

5.5.2 Evaluation of the North Anna Site 

The North Anna site is in Louisa County in northeastern Virginia.  Louisa County is basically an open 
terrain area.  The site is on a peninsula on the southern shore of Lake Anna at the end of State Route 
700.  The closest recreational park is Lake Anna State Park.  Lake Anna has six marinas; the closest 
one is 1.4 miles north-northeast of the site (UFSAR, p. 2.1-10). 

No major residential areas are within 2 miles of the proposed site.  The nearest population center with 
more than 25,000 residents is the city of Charlottesville, which is 36 miles west of the site (UFSAR, p. 
2.1-8).  Also, no major cities or towns are within 5 miles of the site.  The largest community within 10 
miles of the site is the town of Mineral, which had a population of 452 in 1990, and is about 6 miles 
west-southwest of the site (UFSAR, p. 2.1-1). 

The concrete foundation for the Units 1 and 2 containment buildings was constructed 69 feet below 
grade (PSAR, Figure 2.4–1) so as to lower the top of the reactor domes and minimize their impact on 
the skylines.  The site is visible only from the inlet.  The turbine building blocks the view of the lower 
portion of the reactors.  The transmission lines can be viewed from Lake Anna.  On the other sides of 
the site, dense trees surround the transmission lines.   

The addition of new nuclear generating capacity at the site may require the use of mechanical cooling 
towers.  Traditionally, visible plumes generated by the operation of cooling towers could cause a nega-
tive aesthetic effect.  However, with the installation of modern drift eliminators, the proposed cooling 
towers will not create long elevated visible plumes.  If the extra cooling needed is provided by better 
managing the existing discharge channel and other waste heat treatment facilities (i.e., channel and 
dikes), the visible plume due to evaporation could be similar to that generated by the current units.  
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Based on the above evaluation and the heights of the reactor/containment buildings, a ranking of 5 is 
assigned for the ABWR, GT-MHR, IRIS, and PBMR reactors.  Because of the height of the AP1000 con-
tainment building, a ranking of 3 is assigned to the AP1000 and the Bounding Plant. 

5.5.3 References 

1. Safety Analysis Report, Surry Power Station Dry Cask Independent Spent Fuel Storage 
Installation, through Amendment 14, May 2000. 

2. Final Environmental Statement Related to Construction of Surry Power Station Units 3 and 4, 
Virginia Electric Power Company, Docket Nos. 50-434 and 50-435, May 1974. 

3. Surry Power Station Units 3 and 4, Preliminary Safety Analysis Report. 

4. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

5.6 Historic and Archaeological Sites 

Construction, operation, or eventual decommissioning of the plant may affect properties included in 
the National Register of Historic Places.  Transmission lines and corridor right-of-ways also should be 
identified to determine their potential impacts to the historic sites or facilities. 

Paleontological resources must be given consideration under the National Environmental Policy Act, 
the Federal Land Policy and Management Act, and under some state culture resources regulations. 

5.6.1 Evaluation of the Surry Site 

The site and its transmission corridors do not appear to cross any archeological sites (License Re-
newal ER, p.2-24).  However, a cultural resources assessment has shown that three sites with prehis-
toric components are within one mile of the site property.  Only two of the prehistoric sites in the vicin-
ity of the Surry site contained artifacts that could be assigned to a specific chronological period.  Site 
44SY114 yielded artifacts spanning the Archaic, Woodland, and Protohistoric periods.  Site 44SY212 
yielded artifacts from the Middle Woodland period.  (Culture Resource Assessment, 2001). 

The peninsula formed by the York and James Rivers north of the site contains many historical sites.  
The greatest concentration of sites is within the Colonial Historic Park and Williamsburg in York and 
James City Counties, respectively (License Renewal ER, p.2-24).  However, no adverse impacts are 
expected on these historical sites due to new plant construction and operation.  Dominion is waiting 
for a response from the State Historic Preservation Officer (License Renewal ER, p. 9-3). 

Within Surry County, 16 sites are currently listed on the National Register of Historic Places.  However, 
the transmission corridors do not cross any known historic sites (License Renewal ER, 2-24).  The site 
is not adjacent to any significant landmarks or monuments. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 
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5.6.2 Evaluation of the North Anna Site 

No known archeological or historical sites of significance have been identified near the site (License 
Renewal ER, p. 4-35).  The site is not adjacent to any significant landmarks or monuments. 

Based on the above evaluation, a ranking of 5 is assigned for all reactor types and the Bounding Plant. 

5.6.3 References 

1. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

2. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001 

3. Culture Resource Assessment – Surry Power Station, Prepared by the Louis Berger Group, Inc. 
for Dominion Resources, Inc., March 2001. 

5.7 Transportation Network 

This section evaluates the impacts on existing transportation networks of providing and maintaining 
adequate access to the sites during construction and operation of the proposed new generation 
plants. 

Depending on the particular situation, there may be adverse public reaction to alterations of the exist-
ing vehicular traffic network, especially during construction of the new generation plants.  

The criteria being evaluated are as follows:  

n Existing traffic patterns and network capacity 

n Daily workforce commuter traffic 

n Water, rail and/or truck delivery of materials 

n Time delays and congestion 
 

5.7.1 Evaluation of the Surry Site 

A review of available licensing documents for the Surry site and topographic and transportation maps 
was conducted in conjunction with a site visit to examine the local traffic patterns and network capac-
ity.  



 

 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
5. Sociological Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

111 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

The Surry site is on a point of land that runs into the James River from the south.  The area within 10 
miles to the south and west of the site is predominantly rural.  The closest town is 8 miles west-
southwest of the site with population of 190. 

As reported in Chapter 4 of the License Renewal ER, Dominion's Surry site workforce includes 879 
permanent and 70 to 100 contract and matrixed employees.  One to two times a year, as many as 
700 additional workers join the permanent workforce during periodic refueling.  Approximately 60 per-
cent of the plant employees live in four areas:  Isle of Wight, James City and Surry counties, and the 
city of Newport News.  The remaining 40 percent is distributed across 28 counties and 13 cities. 

Road access to the site is via State Highway 650, which is a two-lane paved road.  Highway 650 meets 
two secondary roads—Route 617 and Route 628, 4 miles south.  State Highway 650 intersects State 
Highway 10 approximately 5 miles from the plant.  State Highway 650 carries a level-of-services des-
ignation of "A," which reflects a free flow of traffic stream and users unaffected by the presence of 
others.  State Highway 10 in the vicinity of the site, from Surry County Courthouse to the divergence of 
the business and bypass north of Smithfield, carries a level-of-services designation of "C," which re-
flects a stable flow that marks the beginning of the range of flow in which the operation of individual 
users is significantly affected by interactions with the traffic stream. 

There is no direct rail access available to the Surry site.  The nearest point of rail access is either 
Richmond or Norfolk.  Large shipments associated with new plant construction could be offloaded and 
transported by road and/or barge from either of these locations.  A review of the highway systems in 
the area indicates road transport from the Norfolk area is less difficult. 

The Virginia Department of Transportation operates a ferry service across the James River between 
Scotland and Jamestown.  Two ferries run seven days a week with a half-hour interval schedule and a 
third ferry is added during the summer months.  Ferry traffic could be affected if the plant facility de-
liveries are by barge from Richmond down the James River. 

The Williamsburg-Jamestown Airport, Newport News/Williamsburg International Airport, Norfolk Inter-
national Airport, and the Richmond International Airport serve the area.  The Richmond and Norfolk 
airports conduct regular freight and passenger jet services and are of sufficient size to accommodate 
the relatively small air shipments normally associated with a construction project. 

The Surry site incorporates an excellent barge slip adjacent to the cooling water intake.  This barge slip 
was used for the transport of the replacement steam generators in the late 1970s and is regularly 
used to receive spent fuel storage casks and other large loads.  Barge transport of large modules 
would not be as restricted by dimensions and weight as rail transport; this can be a significant advan-
tage if the selected plant is highly modularized. 

The level-of-services designation on Highway 650 would likely be degraded from "A" to "C" during the 
peak construction period for a new nuclear plant at the Surry site.  However, during new plant opera-
tion, the level-of-services designation on Highway 650 may retain its "A" designation or perhaps de-
grade to designation "B," which reflects a condition of stable flow instead of free flow, such that the 
freedom to select speed is unaffected, but the freedom to maneuver is slightly diminished.  Portions of 
Highway 10 will definitely be affected during plant construction. 
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Based on the above evaluation, a ranking of 4 is assigned to all reactor types and the Bounding Plant.  
It is unclear if any of the reactor designs are significantly more modularized than the others. 

5.7.2 Evaluation of the North Anna Site 

A review of available licensing documents for the North Anna site and topographic and transportation 
maps was conducted, in conjunction with a site visit, to examine the local traffic patterns and network 
capacity.  

The North Anna site is on a peninsula on the southern shore of Lake Anna at the end of State Route 
700.  Lake Anna is approximately 17 miles long, with an irregular shoreline of more than 200 miles.  
The land adjacent to Lake Anna is becoming increasingly residential as the land is developed.  The 
area within 10 miles of the site is predominantly rural.  The closest town is Mineral, which had a popu-
lation of 452 in 1990, and is about 6 miles west-southwest of the site.  The community of Louisa, 
whose 1990 population was 1,088, is about 12 miles to the west of the site. 

As reported in Chapter 4 of the License Renewal Environmental Report, Dominion's NAPS workforce 
includes 851 permanent and 70 to 100 contract and matrixed employees.  One to two times a year, 
as many as 700 additional workers join the permanent workforce during periodic refueling.  Approxi-
mately 73 percent of NAPS' employee live in four counties: Henrico, Louisa, Orange, and Spotsylvania.  
The remaining 27 percent is distributed across 28 counties and 5 cities.  

While the North Anna site is immediately adjacent to a large lake, there are no significant water trans-
portation routes available to the site. 

The nearest major airport is in Richmond.  This airport conducts regular freight and passenger jet ser-
vices and is of sufficient size to accommodate the relatively small air shipments normally associated 
with a large construction project.  Ground transport from the airport is approximately 2 hours. 

The site is served by the CSX railroad.  The spur onsite was used for the replacement steam generator 
lower assemblies in the 1990s and is used to receive spent fuel storage casks.  Some upgrades would 
likely be needed to accommodate the large and heavy loads associated with construction of a new 
plant.  Traffic delays at railroad crossings offsite would be expected. 

Road access to the site is via State Highway 700, a two-lane paved road.  State Highway 700 inter-
sects State Highway 652 approximately one-half mile from the site.  The major commuting routes for 
the Dominion workforce are State Highways 700, 652, 208, 522, and 616 in the immediate vicinity of 
the site.  These roads all carry a level-of-services designation of "B."  The level-of-services designation 
on these highways would likely be degraded from "B" to "C" or worse during the peak construction pe-
riod for a new nuclear plant at the North Anna site.  However, during new plant operation, the level-of-
services designation on these highways may retain their "B" designation or perhaps degrade to desig-
nation "C." 

Based on the above evaluation, a ranking of 2 is assigned to all reactor types and the Bounding Plant.  
It is unclear if any of the reactor designs are significantly more modularized than the others. 



 

 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
5. Sociological Criteria 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

113 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

5.7.3 References 

1. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities. 

2. 10 CFR Part 52, Early Site Permits; Standard Design Certificates; and Combined License for 
Nuclear Power Plants. 

3. 10 CFR Part 100, Reactor Site Criteria. 

4. Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations, Revision 2, 
April 1998. 

5. Surry Power Station, Updated Final Safety Analysis Report, through Revision 32, September 1, 
2000. 

6. North Anna Power Station, Updated Final Safety Analysis Report, through Revision 36, 
September 1, 2000. 

7. U.S. Department of Commerce, Bureau of the Census, 2000 Census of Population, Number of 
Inhabitants. 

8. U.S. Geological Survey Maps for Virginia. 

9. Surry Power Station, Units 1 and 2, Application for Renewed Operating Licenses, Appendix E – 
Environmental Report, May 2001. 

10. North Anna Power Station, Units 1 and 2, Application for Renewed Operating Licenses, 
Appendix E – Environmental Report, May 2001. 
 

5.8 Environmental Justice 

Environmental justice refers to a federal policy intended to ensure that federal actions not result in 
disproportionately high and adverse environmental impacts on low-income or minority populations.  
President Clinton issued Executive Order 12898 in 1994 focusing federal agency attention on the is-
sue. 

Environmental justice is the fair treatment and meaningful involvement of all people regardless of 
race, color, national origin, or income with respect to the development, implementation, and enforce-
ment of environmental laws, regulations, and policies.  Fair treatment means that no group of people, 
including a racial, ethnic, or socioeconomic group, should bear a disproportionate share of the nega-
tive environmental consequences resulting from industrial, municipal, and commercial operations or 
the execution of federal, state, local, and tribal programs and policies. 

The environmental justice evaluation is performed by the appropriate federal agency, which in the in-
stance of Early Site Permits, is the NRC.  NRC guidance for conducting its environmental justice review 
requires that the population in a 50-mile radius of the station be considered the "environmental im-
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pact site.”  Both the recent Surry and North Anna license renewal submittals provided information to 
the NRC on this issue for consideration.  The environmental report submitted for the Surry and North 
Anna license renewal applications identified that both the Surry and North Anna environmental impact 
sites contained minority and low-income populations as defined by environmental justice guidance.  
For comparative analyses required by the NRC's environmental justice guidance, the demographic 
makeup of the Commonwealth of Virginia was also provided. 

Discussions with staff knowledgeable of the license renewal environmental reports resulted in the ob-
servation that socioeconomic impacts to minority and low-income populations surrounding Surry and 
North Anna were proportionate to that experienced by the general population, and that those impacts 
were generally positive. 

In addition, the affected minorities and low-income populations—in various public venues—have, like 
the general population, been supportive of the Surry and North Anna nuclear facilities in their locali-
ties.  They have not expressed concern about adverse impacts on their cultural institutions, traditional 
forms of land use, community cultural character, religious practices, job opportunities, or financial well 
being.  

Based on the above, a ranking of 5 is assigned for the Surry and North Anna sites because there ap-
pears to be no potential for disproportionate negative impacts on low-income and minority populations 
as a result adding new nuclear generating capacity. 
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6. Ranking and Selection of Preferred Dominion Site 

Site Merit scores for the Surry and North Anna sites are listed in Table 6-1, which are based on the 
detailed spreadsheets presented in Tables 6-3 and 6-4.  Table 6-2 identifies which criteria were 
ranked higher for Surry, higher for North Anna, or the same for all reactor types. 
 
 

Table 6-1.  Site Merit Scores1 

Score ABWR AP1000 GT-MHR IRIS PBMR 
Bounding 

Plant 

Surry Site 

Economic 358 358 348 358 358 348 

Engineering 322 331 313 328 331 304 

Environmental 339 339 372 339 372 339 

Sociological 477 416 477 477 477 416 

TOTAL SCORE 371 360 372 372 379 351 

North Anna Site 

Economic 402 402 392 402 402 392 

Engineering 344 355 335 352 353 326 

Environmental 359 359 381 359 381 359 

Sociological 440 418 440 440 440 418 

TOTAL SCORE 389 387 388 391 396 377 

1 500 is the maximum Site Merit score that can be achieved for the Total Site Merit or any criteria subgroup. 
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Table 6-2.  Criteria Rankings 

Criteria Ranked Higher for Surry  Criteria Ranked Higher for North Anna  Criteria Ranked the Same 

Labor Supply 
Transportation Access 
Ease of Decommissioning 
Water and Air Permits 
Regulatory 
Safe Shutdown Earthquake 
Capable Faults 
Aquatic Habitat/Organisms 
Surface Water 
Demography 
Transportation Network 
Stakeholder Support 

Transmission System 
Environmentally Sensitive Areas 
Emergency Planning 
Site Development Costs 
Liquefaction Potential 
Bearing Material1 
Near-Surface Material 
Groundwater 
Ice Formation 
Cooling Water Source 
Atmospheric Dispersion 
Terrestrial Habitat 
Terrestrial Vegetation 
Population1 
Present/Planned Land Use1 
Aesthetics 

Electricity Projections 
Site Size 
Site Topography 
Security 
Nearby Hazardous Land Uses 
Schedule 
Geologic Hazards 
Flooding Potential 
Temperature & Moisture 
Winds 
Rainfall 
Snow 
Groundwater 
Socioeconomic Benefits 
Agricultural/Industrial 
Historic/Archaeological 
Environmental Justice 

1 This criterion is ranked higher for North Anna than Surry for some, but not all, of the reactor types. 

 

The results indicate that: 

n The Surry and North Anna sites are both suitable locations for potential additional nuclear genera-
tion using any of the reactor types evaluated. 

n North Anna is ranked higher than Surry for all reactor types and the Bounding Plant. 

Based on the results of the Part 3 evaluations, North Anna ranks higher than Surry and thus is the 
preferred Dominion site for an Early Site Permit demonstration. 
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Table 6-3.  Surry Site Merit Calculation 

(Sheet 1 of 3) 
CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Electricity Projections 40 3.7 148 3.7 148 3.7 148 3.7 148 3.7 148 3.7 148 

2. Transmission System 30 3 90 3 90 3 90 3 90 3 90 3 90 

3. Stakeholder Support 20 5 100 5 100 5 100 5 100 5 100 5 100 

4. Site Development Costs 10 2 20 2 20 1 10 2 20 2 20 1 10 EC
O

N
O

M
IC

 
(0

.4
) 

  Subtotal 100 -- 358 -- 358 -- 348 -- 358 -- 358 -- 348 

1. Site Size 6 1.5 9 3 18 0.5 3 3 18 3 18 0.5 3 

2. Site Topography 3 5 15 5 15 5 15 5 15 5 15 5 15 

3. Environmentally  Sensitive Areas 6 2 12 2 12 2 12 2 12 2 12 2 12 

4. Emergency Planning 6 3 18 3 18 3 18 3 18 3 18 3 18 

5. Labor Supply 3 3 9 3 9 3 9 3 9 3 9 3 9 

6. Transportation Access 3 5 15 5 15 5 15 5 15 5 15 5 15 

7. Security 3 3 9 3 9 3 9 3 9 3 9 3 9 

8. Hazardous Land Uses 3 5 15 5 15 5 15 5 15 5 15 5 15 

9. Ease of Decommissioning 3 5 15 5 15 4 12 4 12 4 12 4 12 

10. Water and Air 5 3 15 3 15 3 15 3 15 3 15 3 15 

11. Regulatory 5 4.2 21 4.2 21 4.2 21 4.2 21 4.2 21 4.2 21 

12. Schedule 5 3 15 3 15 3 15 3 15 3 15 3 15 

13. Geologic Hazards --- --- --- --- --- --- --- --- --- --- --- --- --- 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

14. Site-Specific SSE 6 4 24 4 24 4 24 4 24 4 24 4 24 
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Table 6-3.  Surry Site Merit Calculation 
(Sheet 2 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

15. Capable Faults 6 4 24 4 24 4 24 4 24 4 24 4 24 

16. Liquefaction Potential 5 2 10 2 10 2 10 2 10 2 10 2 10 

17. Bearing Material 3 3 9 3 9 1 3 3 9 3 9 1 3 

18. Near-Surface Material 2 2 4 2 4 2 4 2 4 2 4 2 4 

19. Groundwater 3 3 9 3 9 3 9 3 9 3 9 3 9 

20. Flooding Potential 5 5 25 5 25 5 25 5 25 5 25 5 25 

21. Ice Formation 2 4 8 4 8 4 8 4 8 4 8 4 8 

22. Cooling Water Source 6 2 12 2 12 2 12 2 12 2 12 2 12 

23. Temperature & Moisture 2 5 10 5 10 5 10 5 10 5 10 5 10 

24. Winds 2 2 4 2 4 2 4 2 4 2 4 2 4 

25. Rainfall 2 4 8 4 8 4 8 4 8 4 8 4 8 

26. Snow 2 2 4 2 4 2 4 2 4 2 4 2 4 

27. Atmospheric Dispersion 3 1 3 1 3 1 3 1 3 1 3 1 3 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

   Subtotal 100 --- 322 --- 331 --- 313 --- 328 --- 331 --- 304 
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Table 6-3.  Surry Site Merit Calculation 
(Sheet 3 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Terrestrial Habitat 14 3 42 3 42 3 42 3 42 3 42 3 42 

2. Terrestrial Vegetation 14 3 42 3 42 3 42 3 42 3 42 3 42 

3. Aquatic Habitat/Organisms 17 4 68 4 68 4 68 4 68 4 68 4 68 

4. Groundwater 17 4 68 4 68 4 68 4 68 4 68 4 68 

5. Surface Water 16 4 64 4 64 4 64 4 64 4 64 4 64 

6. Population 22 2.5 55 2.5 55 4 88 2.5 55 4 88 2.5 55 

EN
VI

R
O

N
M

EN
TA

L 
(0

.2
) 

   Subtotal 100 -- 339 -- 339 -- 372 -- 339 -- 372 -- 339 

1. Present/Planned Land Use 13 5 65 5 65 5 65 5 65 5 65 5 65 

2. Demography 12 5 60 5 60 5 60 5 60 5 60 5 60 

3. Socioeconomic Benefits 17 5 85 5 85 5 85 5 85 5 85 5 85 

4. Agricultural/Industrial 10 5 50 5 50 5 50 5 50 5 50 5 50 

5. Aesthetics 11 4 44 2 22 4 44 4 44 4 44 2 22 

6. Historic/Archaeological 12 5 60 5 60 5 60 5 60 5 60 5 60 

7. Transportation Network 12 4 48 4 48 4 48 4 48 4 48 4 48 

8. Environmental Justice 13 5 65 5 65 5 65 5 65 5 65 5 65 

SO
CI

O
LO

G
IC

AL
 

(0
.2

) 

   Subtotal 100 --- 477 --- 416 --- 477 --- 477 --- 477 --- 416 

SITE MERIT (SM) 371 360 372 372 379 351 
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Table 6-4.  North Anna Site Merit Calculation 

(Sheet 1 of 3) 
CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Electricity Projections 40 3.7 148 3.7 148 3.7 148 3.7 148 3.7 148 3.7 148 

2. Transmission System 30 4 120 4 120 4 120 4 120 4 120 4 120 

3. Stakeholder Support 20 4.7 94 4.7 94 4.7 94 4.7 94 4.7 94 4.7 94 

4. Site Development Costs 10 4 40 4 40 3 30 4 40 4 40 3 30 EC
O

N
O

M
IC

 
(0

.4
) 

  Subtotal 100 -- 402 -- 402 -- 392 -- 402 -- 402 -- 392 

1. Site Size 6 1.5 9 3 18 0.5 3 3 18 3 18 0.5 3 

2. Site Topography 3 5 15 5 15 5 15 5 15 5 15 5 15 

3. Environmentally  Sensitive Areas 6 4 24 4 24 4 24 4 24 4 24 4 24 

4. Emergency Planning 6 4 24 4 24 4 24 4 24 4 24 4 24 

5. Labor Supply 3 2 6 2 6 2 6 2 6 2 6 2 6 

6. Transportation Access 3 4 12 4 12 4 12 4 12 4 12 4 12 

7. Security 3 3 9 3 9 3 9 3 9 2 6 2 6 

8. Hazardous Land Uses 3 5 15 5 15 5 15 5 15 5 15 5 15 

9. Ease of Decommissioning 3 4 12 4 12 3 9 3 9 3 9 3 9 

10. Water and Air 5 2 10 2 10 2 10 2 10 2 10 2 10 

11. Regulatory 5 3.4 17 3.4 17 3.4 17 3.4 17 3.4 17 3.4 17 

12. Schedule 5 3 15 3 15 3 15 3 15 3 15 3 15 

13. Geologic Hazards --- --- --- --- --- --- --- --- --- --- --- --- --- 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

14. Site-Specific SSE 6 3 18 3 18 3 18 3 18 3 18 3 18 
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Table 6-4.  North Anna Site Merit Calculation 
(Sheet 2 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

15. Capable Faults 6 2 12 2 12 2 12 2 12 2 12 2 12 

16. Liquefaction Potential 5 5 25 5 25 5 25 5 25 5 25 5 25 

17. Bearing Material 3 3 9 3.5 10.5 1 3 3.5 10.5 3 9 1 3 

18. Near-Surface Material 2 3 6 3 6 3 6 3 6 3 6 3 6 

19. Groundwater 3 4 12 4 12 4 12 4 12 4 12 4 12 

20. Flooding Potential 5 5 25 5 25 5 25 5 25 5 25 5 25 

21. Ice Formation 2 5 10 5 10 5 10 5 10 5 10 5 10 

22. Cooling Water Source 6 3 18 3 18 3 18 3 18 3 18 3 18 

23. Temperature & Moisture 2 5 10 5 10 5 10 5 10 5 10 5 10 

24. Winds 2 2 4 2 4 2 4 2 4 2 4 2 4 

25. Rainfall 2 4 8 4 8 4 8 4 8 4 8 4 8 

26. Snow 2 2 4 2 4 2 4 2 4 2 4 2 4 

27. Atmospheric Dispersion 3 5 15 5 15 5 15 5 15 5 15 5 15 

EN
G

IN
EE

R
IN

G
 

(0
.2

) 

   Subtotal 100 --- 344 --- 354.5 --- 335 --- 351.5 --- 353 --- 326 
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Table 6-4.  North Anna Site Merit Calculation 
(Sheet 3 of 3) 

CRITERIA REACTOR TYPE 

ABWR AP1000 GT-MHR IRIS PBMR Bounding Plant GROUP 
& 

WEIGHT 
Wi 

CRITERION 
bj 

Weighting 
SWij Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj Rj SWijRj 

1. Terrestrial Habitat 14 5 70 5 70 5 70 5 70 5 70 5 70 

2. Terrestrial Vegetation 14 4 56 4 56 4 56 4 56 4 56 4 56 

3. Aquatic Habitat/Organisms 17 3 51 3 51 3 51 3 51 3 51 3 51 

4. Groundwater 17 4 68 4 68 4 68 4 68 4 68 4 68 

5. Surface Water 16 3 48 3 48 3 48 3 48 3 48 3 48 

6. Population 22 3 66 3 66 4 88 3 66 4 88 3 66 

EN
VI

R
O

N
M

EN
TA

L 
(0

.2
) 

   Subtotal 100 -- 359 -- 359 -- 381 -- 359 -- 381 -- 359 

1. Present/Planned Land Use 13 5 65 5 65 5 65 5 65 5 65 5 65 

2. Demography 12 3 36 3 36 3 36 3 36 3 36 3 36 

3. Socioeconomic Benefits 17 5 85 5 85 5 85 5 85 5 85 5 85 

4. Agricultural/Industrial 10 5 50 5 50 5 50 5 50 5 50 5 50 

5. Aesthetics 11 5 55 3 33 5 55 5 55 5 55 3 33 

6. Historic/Archaeological 12 5 60 5 60 5 60 5 60 5 60 5 60 

7. Transportation Network 12 2 24 2 24 2 24 2 24 2 24 2 24 

8. Environmental Justice 13 5 65 5 65 5 65 5 65 5 65 5 65 

SO
CI

O
LO

G
IC

AL
 

(0
.2

) 

   Subtotal 100 --- 440 --- 418 --- 440 --- 440 --- 440 --- 418 

SITE MERIT (SM) 389 387 388 391 396 377 
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Figure 7-1.  Early Site Permit Process 

12-15 Months

NRC conducts acceptance review
NRC ensures it has received a complete application before 

committing to an extensive technical review. Duration is about a
month.

NRC notifies public of potential licensing action
NRC publishes notice in the Federal Register advising the public
of its intent to review application and prepare an Environmental

Impact Statement

NRC conducts technical review
NRC reviews application following the published review plan. 
Review takes place both in Washington and through onsite 

inspection.

NRC prepares SER and EIS
The nuclear safety aspect of the NRC review is described in the
SER. The environmental aspect of the review is contained in the 

EIS.

NRC holds mandatory public hearing
The hearing invites the public to be involved and share its

views before NRC takes the licensing action.

NRC issues ESP
The NRC concludes that the proposed site is acceptable for

siting the types of nuclear generation facilities specified in the 
ESP application.

Applicant prepares ESP
Prepare ESP application in accordance with NRC 
regulations and guidance. Industry guidance on
preparing application is also being developed by 

NEI.

NRC holds pre-application meeting with 
applicant

Early interaction assures applicant that processes 
and data collection meet NRC requirements. 
Meetings begin 6-9 months before submittal.

Applicant submits ESP application
Application consists of a site safety analysis report,

an environmental report, and an emergency 
planning report. Applicant describes types of nuclear 

generation facilities being considered.

20-25 Months

Applicant gathers site
information Gather engineering, cost, 

sociological, environmental, and 
business information. Conduct 

necessary field work.

Applicant selects site
Evaluate collected information against 

weighted criteria. Select site.

12-15 Months

NRC conducts acceptance review
NRC ensures it has received a complete application before 

committing to an extensive technical review. Duration is about a
month.

NRC notifies public of potential licensing action
NRC publishes notice in the Federal Register advising the public
of its intent to review application and prepare an Environmental

Impact Statement

NRC conducts technical review
NRC reviews application following the published review plan. 
Review takes place both in Washington and through onsite 

inspection.

NRC prepares SER and EIS
The nuclear safety aspect of the NRC review is described in the
SER. The environmental aspect of the review is contained in the 

EIS.

NRC holds mandatory public hearing
The hearing invites the public to be involved and share its

views before NRC takes the licensing action.

NRC issues ESP
The NRC concludes that the proposed site is acceptable for

siting the types of nuclear generation facilities specified in the 
ESP application.

Applicant prepares ESP
Prepare ESP application in accordance with NRC 
regulations and guidance. Industry guidance on
preparing application is also being developed by 

NEI.

NRC holds pre-application meeting with 
applicant

Early interaction assures applicant that processes 
and data collection meet NRC requirements. 
Meetings begin 6-9 months before submittal.

Applicant submits ESP application
Application consists of a site safety analysis report,

an environmental report, and an emergency 
planning report. Applicant describes types of nuclear 

generation facilities being considered.

20-25 Months

Applicant gathers site
information Gather engineering, cost, 

sociological, environmental, and 
business information. Conduct 

necessary field work.

Applicant selects site
Evaluate collected information against 

weighted criteria. Select site.

 

7. ESP Estimate for the North Anna Site 

An assessment of the Early Site Permit process has been performed to estimate the resources re-
quired to prepare an ESP Application for the North Anna site and support the NRC review and approval 
process, including a mandatory public hearing.  Figure 7-1 shows the overall process for an Early Site 
Permit. 

Table 7-1 provides a breakdown of the estimated resources necessary to prepare an ESP Application 
for the North Anna site and support the NRC review and approval process, including the mandatory 
hearing.  For each section of the ESP Application, Table 7-1 estimates the resources to:  (1) collect 
data; (2) perform necessary analyses, evaluations, and calculations; and (3) write the section.  A de-
scription of the work scope for each section of the ESP Application is provided.  Levels of effort activi-
ties such as project management, project engineering, administration, etc. are also specified.  Table 7-
2 outlines the overall resources by type over the project duration based on the schedule shown in Fig-
ure 7-2.  Table 7-3 provides an order-of-magnitude cost estimate for the ESP effort. 
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Preparation of the ESP Application 

Based on a review of 10 CFR 52 and related NRC and industry guidance documents, and participation 
in the Nuclear Energy Institute (NEI) ESP Task Force, a detailed outline of an ESP Application for the 
North Anna site has been developed and is presented in Table 7-1.  Major parts of the ESP Application 
are described below; detailed descriptions of each section of the ESP Application are provided in Table 
7-1.  Based on interactions between the NEI ESP Task Force and the NRC Staff over the next several 
months, changes to the ESP Application outline are expected. 

n Part 0 – Transmittal Letter 

A transmittal letter is prepared in accordance with the requirements of 10 CFR 50.30(b) and signed by 
a company executive under oath or affirmation. 

n Part 1 – Administrative Information 

This section of the ESP Application contains basic information about Dominion such as name, ad-
dress, and company information.  In the regulated electric industry, this section was relatively straight-
forward.  However, with the advent of deregulation, competition, and merchant plants, it is expected 
that the NRC will give greater scrutiny to this section.  The NRC's legal and financial requirements are 
addressed. 

n Part 2 – Site Safety Analysis Report 

Key topics addressed in the Site Safety Analysis Report (SSAR) include the description of the site, a 
description of the proposed facilities sufficient to evaluate various site characteristics, an assessment 
of site features affecting the facility design(s), and the seismic, meteorological, hydrologic, and geo-
logic characteristics of the site.  

An important element of the SSAR that requires substantial analysis and evaluation is the identifica-
tion and characterization of seismic sources and the determination of the seismic response spectra 
for the site.  The assessment of earthquake potential in accordance with the applicable NRC require-
ments and guidance as outlined in 10 CFR 52, 10 CFR 100.23, 10 CFR 50 Appendix S, Regulatory 
Guide 1.165, etc., is a carefully planned activity relying on industry experts in this field. 

Existing guidance, such as Regulatory Guide 1.70, "Standard Format and Contents of Safety Analysis 
Reports for Nuclear Power Plants," Regulatory Guide 4.7, "General Site Suitability Criteria for Nuclear 
Power Plants," and NUREG-0800, "Standard Review Plan for the Review of Safety Analysis Reports for 
Nuclear Power Plants" is used in the preparation of the SSAR.  Careful consideration is given to the 
fact that a significant portion of the NRC guidance is dated or is written to support the Part 50 licens-
ing process. 

n Part 3 – Environmental Report 

A complete Environmental Report (ER) is required by NRC regulations to support an ESP Application.  
The ER must focus on the environmental impacts of construction and operation of the proposed facili-
ties. 
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The Environmental Report includes the following descriptions and assessments: 

— Purpose of the proposed facility and associated transmission 
— Site and environmental interfaces 
— Environmental impacts of site preparation, plant construction, and transmission facilities 
— Environmental impacts of plant operations 
— Effluent and environmental measurement and monitoring programs 
— Economic and social impacts of station construction and operation 
— Alternate energy sources and sites 
— Station design alternatives 
— Summary cost-benefits analyses 

 
Existing environmental information for the site is used to the extent applicable. 

Again, careful consideration is given to the fact that a significant portion of the NRC guidance is dated 
and/or is written to support the Part 50 licensing process. 

n Part 4 – Major Features Emergency Plan 

Part 52 requires that an ESP Application “identify physical characteristics unique to the proposed site, 
such as egress limitations from the area surrounding the site, that could pose a significant impedi-
ment to the development of emergency plans.”  The Application may also either:  

— Propose major features of an emergency plan, such as exact sizes of the emergency planning 
zones; or  

 
— Propose complete and integrated emergency plans for review and approval by the NRC, in 

consultation with the Federal Emergency Management Agency. 
 

Developing a complete and integrated plan requires detailed design information on the specific reactor 
technologies.  Because this level of detail will not be available during the North Anna ESP process, a 
Major Features Emergency Plan is prepared. 

A focus of the Major Features Emergency Plan is to identify any physical characteristics unique to the 
site, such as egress limitations from the area surrounding the site, which could pose a significant im-
pediment to the development of a final emergency plan. 

n Part 5 – Programs and Plans 

For Early Site Permit Applications, two plans have been identified as required: 

— Quality Assurance Program (QAP) to govern ESP activities.  The ESP Application includes a 
summary of the stand-alone QAP. 

 
— Site Redress Plan per 10 CFR 52.25 that would allow for limited site preparation activities af-

ter the NRC issues the Early Site Permit, but before issuing a combined license. 
 



 

 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
7. ESP Estimate for the North Anna Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

126 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

* * * 

Also included as part of the preparation of the ESP Application are the following activities: 

n Development of a Plant Parameters Envelope (PPE) for each of the reactor types under considera-
tion including a Bounding PPE that envelopes all of the reactor types and forms the basis for the 
SSAR and ER evaluations.  The Bounding PPE approach is currently under discussion between the 
NEI ESP Task Force and the NRC Staff and may change in the upcoming months. 

n Development of a Writer's Guide for the ESP Application. 

n Development and implementation of a Communication Plan that identifies affected stakeholders, 
their role, their information requirements, and appropriate schedules for maintaining good com-
munications. 

n Routine interaction with the NRC Staff, the NEI ESP Task Force, and other industry groups to iden-
tify and resolve generic and site-specific issues affecting the ESP process. 

Support of the NRC Review and Hearing Process 

The NRC has developed substantial information to guide its staff in the review of safety analysis re-
ports, environmental reports, emergency plans, quality assurance programs, etc.  Additional guidance 
specific to ESP Applications is being prepared. 

Interactions with the NRC Staff in the ESP process are expected to proceed in a manner similar to that 
used by the NRC and industry for license renewal.  That is, the NRC will identify issues on an ongoing 
basis during the course of their review and informal communication (e.g., e-mail, telephone calls) will 
be used to quickly resolve those items.  Formal communications (e.g., NRC letters requesting addi-
tional information) will be reserved for those instances where the informal means are insufficient to 
successfully resolve the issue. 

Major parts of the NRC's review process are shown in Figure 7-1 and described below. 

n Site Safety Review 

The NRC Staff's Site Safety Review will encompass characteristics and phenomena associated with 
the site and vicinity that may adversely affect plant operation or, in the worst case, initiate a major 
core damage accident.  The NRC Staff review will address:  

— Geography and demography 
— Nearby industrial, transportation, and military facilities 
— Meteorology 
— Hydrology 
— Geology and seismology 
 

The NRC Staff will publish the results of their review in a Safety Evaluation Report. 
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n Environmental Review 

The NRC Staff is required to examine the impacts of the proposed plant on the environment.  Although 
the specific reactor type or design will not be known at the time of the review, the ESP Application will 
provide adequate information such that the NRC Staff can evaluate the environmental impacts of con-
struction and operation of a reactor or reactors that have characteristics that fall within the Bounding 
PPE.  Those parameters include the number, type, and thermal power level of the facilities for which 
the site may be used, the site boundary, the proposed general location of facilities within such 
boundaries, the anticipated maximum radiological and thermal effluent each facility will produce, and 
the type of cooling systems, intakes, and outflows of each facility.  The NRC Staff will evaluate this and 
other relevant information to prepare an Environmental Impact Statement. 

n Emergency Preparedness Review 

The NRC Staff is required to make a finding with regard to site emergency preparedness.  Under the 
"major features" alternative of 10 CFR 52, the NRC will review the exact sizes of the emergency plan-
ning zones and the contacts and arrangements made with local, state, and federal governmental 
agencies with emergency planning responsibilities.  The NRC is expected to approve those plans and 
arrangements in consultation with the Federal Emergency Management Agency (FEMA).  

n Hearing Process 

The Early Site Permit process requires an adjudicatory hearing, which is currently subject to the NRC's 
formal Rules of Practice, contained in subpart G of 10 CFR Part 2.  The complexity and length of the 
hearing will depend on the level of public intervention in the hearing process, the quality of the Appli-
cation, the effectiveness of public communications both before and during the Application review, and 
the degree of public confidence in the applicant and its existing operations.  The complexity and length 
of any hearing is also greatly affected by the discipline of the Atomic Safety and Licensing Board 
(ASLB) empanelled to conduct the hearing and the degree of oversight by the Commissioners. 

Through pre-Application interactions, the NRC will be encouraged to apply case management tech-
niques similar to those that were successfully used by the NRC to conduct efficient hearings during 
license renewal proceedings.  Clear direction to the ASLB concerning the scope and duration of any 
hearing, as well as continuing oversight of the Board during any hearing, will be critical.  It is assumed 
that the Commission will issue a case management order to (1) clearly define the scope of the hear-
ing, (2) limit admission of contentions seeking to reopen matters already resolved in the licensing ba-
sis of the site, (3) set specific milestones for the hearing, (4) use established case management pro-
cedures to place reasonable limits on discovery, and (5) apply the principles of the NRC's Statement of 
Policy on Conduct of Adjudicatory Proceedings including electronic service of all pleadings to improve 
the efficiency of the hearing. 

Efficient conduct of the hearing requires: 

— Intervenors to plead their contentions within a reasonable time after the Application is publicly 
available so that the NRC Staff can consider the contentions while it is performing its techni-
cal and environmental review. 
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— Making information on admitted contentions readily available shortly after a contention is 
admitted to decrease the need for formal discovery. 

 
— Placing reasonable limits on formal discovery requests. 
 
— Beginning evidentiary hearings on contested issues as soon as practicable after the NRC Staff 

has reached a position on those contentions—ideally very shortly after the NRC Staff issues its 
initial Safety Evaluation Report and draft Environmental Impact Statement. 

 
— Setting a specific milestone by which the ASLB would issue its decision after the completion of 

any evidentiary hearing.  A ninety-day period is considered reasonable. 
 

An uncontested case is assumed for the North Anna ESP.  As such, the NRC will be requested to estab-
lish a milestone schedule to support a decision by the ASLB within sixty days after the issuance of the 
final Safety Evaluation Report and Final Environmental Impact Statement.  

The proactive approach described above, which builds off of successful experience with license re-
newal, should minimize the potential of hearing delay.  Beyond establishing this framework for suc-
cess, necessary steps must be taken during the hearing to resolve all admitted contentions correctly 
and expeditiously, through response to contentions, summary disposition, or evidentiary hearing, as 
appropriate. 
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Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

PART 0 – TRANSMITTAL LETTER 

--- Transmittal Letter – Signed under Oath or Affirmation 
 

10 CFR 50.30(b) 0 0 0 0 

PART 1 – ADMINISTRATIVE INFORMATION 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations and Acronyms 

• 10 CFR 52.17 
• 10 CFR 50.33 
• NEI 01-02, Section 3.1 

0 0 0 0 

1. INTRODUCTION 
 

None 0 0 LIC 60 60 hours 

2. APPLICATION FORMAT AND CONTENT 
This section provides a general introduction to the parts 
of the ESP Application and describes the control of 
revisions. 

None 0 0 Included in 
Section 1. 

Included in Section 1. 

3. INFORMATION REQUIRED BY 10 CFR 50.33(a) 
THROUGH (d) 
This section provides the following information required 
by 10 CFR 50.33(a) through (d): 
 
• Name of Applicant 
• Address of Applicant 
• Description of Business or Occupation of Applicant 
• Applicant Information 
 

 
 
 
 
 
• 10 CFR 50.33(a) 
• 10 CFR 50.33(b) 
• 10 CFR 50.33(c) 
• 10 CFR 50.33(d) 
 

0 0 Included in 
Section 1. 

Included in Section 1. 

4. REFERENCES None 0 0 Included in 
Section 1. 

Included in Section 1. 
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Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

PART 2 – SITE SAFETY ANALYSIS REPORT 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations and Acronyms 

• 10 CFR 52.17(a)(1) 
• 10 CFR 50.34(a)(1) 
• 10 CFR 100 
• Regulatory Guide 1.70 
• NEI 01-02, Section 3.2 

0 0 0 0 

1. INTRODUCTION AND GENERAL DESCRIPTIONS 
This section provides an introduction to the material in 
Sections 1.1 through 1.4. 

Regulatory Guide 1.70, Chapter 
1 

0 0 0 0 

1.1 Introduction 
This section provides an introduction to the SSAR. 

Regulatory Guide 1.70, 
Section 1.1 

0 0 0 0 

1.2 General Site Description 
This section provides a general description of the site 
and environs.  Issues that will be addressed include 
distances to major towns, rivers, and other geographical 
features; figure(s) showing the location of the significant 
plant facilities; site ownership; site environment and 
maps showing land use, meteorology, hydrology, 
geology, seismology, monitoring, other issues.  2 to 3 
paragraphs are written on each issue.  Reference is 
made to Section 2 for detailed site information. 

None 0 0 ENV2 16 
ENV4 8 
GHES2 16 
GHES5 8 

48 hours 
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Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

1.3 General Plant Descriptions 
This section provides an introduction to the new reactor 
facilities under consideration (ABWR, AP1000, GT-MHR, 
IRIS, and PBMR) based on information and descriptions 
provided by the reactor vendors.  The level of detail 
included throughout Section 1.3 is consistent with 
typical UFSAR Chapter 1 descriptions.  Issues 
addressed are expected to include number of units, 
power level, plant location and arrangement, principal 
structures, reactor system, power conversion system, 
plant cooling systems, safety features, auxiliary 
systems, effluents, shared facilities and equipment, etc.  
1 to 3 pages are written for each reactor type based on 
information from the reactor vendors.  Much of this 
information is also used in Environmental Report 
Section 3. 
 
Also included in support of this section and others is the 
effort to perform the detailed siting, layout, and 
arrangement evaluations for each reactor design.  Site 
layout drawings are produced for each design. 

• 10 CFR 52.17(a)(1)(i)  
• Regulatory Guide 1.70, 

Section 1.2 
• NEI 01-02, Section 3.2.1 

TECH 620 MECH 600 
CIV 800 
ELEC 200 
CONS 120 

TECH 400 2740 hours 

1.3.1 Advanced Boiling Water Reactor 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

1.3.2 AP1000 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

1.3.3 Gas Turbine – Modular Helium Reactor 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

1.3.4 International Reactor Innovative and Secure 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

1.3.5 Pebble Bed Modular Reactor 
 

See Section 1.3. Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 

Included in 
Section 1.3. 
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Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

1.4 Site Safety Assessment 
This section contains an analysis and evaluation of the 
major structures, systems, and components of the 
facility that bear significantly on the acceptability of the 
site under the radiological consequence evaluation 
factors identified in 10 CFR 50.34(a)(1). 

• 10 CFR 52.17(a)(1) 
• 10 CFR 50.34(a)(1) 
• 10 CFR 100 

NUC 24 ENV3 12 
NUC 24 

NUC 32 92 hours 

1.5 Site Conformance With Part 100 Criteria 
The results of evaluations of offsite dose consequences 
from bounding design basis accidents and severe 
accidents are presented based on input from the 
reactor vendors.  This section is similar in scope to ER 
Sections 7.1 and 7.2. 

• 10 CFR 52.17(a)(1) 
• 10 CFR 50.34(a)(1) 
• 10 CFR 100 

NUC 100 ENV2 24 
ENV4 24 
NUC 160 

NUC 60 368 hours 

1.6 Plant Parameters Envelope Data 
Based on Sections 1.3.1 through 1.3.5, input from the 
reactor vendors, and the EPRI plant parameter 
envelope (PPE) effort, the PPEs for each reactor type 
are presented.  In addition, the PPEs for a bounding 
plant, intended to envelope all 5 of the reactor types 
are also presented.  The table format provided in 
Appendix C to NEI 01-02 is used to present the PPEs. 

• NEI 01-02, Section 3.2.1.1 
• NEI 01-02, Appendix C 
 

TECH 40 0 TECH 40 80 hours 

2. SITE CHARACTERISTICS 
This section provides an introduction to the material in 
Sections 2.1 through 2.5. 

• Regulatory Guide 1.70, 
Chapter 2 

0 0 0 0 

2.1 Geography and Demography 
This section provides an introduction to the material in 
Sections 2.1.1 through 2.1.3. 

• Regulatory Guide 1.70, 
Section 2.1 

ENV1 18 
ENV2 36 
ENV3 14 
ENV4 24 

ENV1 20 
ENV2 40 
ENV3 16 
ENV4 24 

ENV1 12 
ENV2 24 
ENV3 10 
ENV4 14 

252 hours 

2.1.1 Site Location and Description 
This section provides updated site information. 

• 10 CFR 52.17(a)(1)(ii) 
• Regulatory Guide 1.70, 

Section 2.1.1 
• NUREG-0800, Section 2.1.1 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 
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2.1.2 Exclusion Area Authority and Control 
This section confirms or updates information on 
exclusion area boundary authority and control, surface 
and mineral rights, and easements. 

• Regulatory Guide 1.70, 
Section 2.1.2 

• NUREG-0800, Section 2.1.2 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

2.1.3 Population Distribution 
This section updates existing population distribution 
information.  Population distribution data for up to 50 
miles is included using Year 2000 census data.  The 
LPZ, population centers, population density, and public 
facilities are identified.  Local agencies are contacted to 
assess transient population and to identify local public 
facilities and institutions. 

• 10 CFR 52.17(a)(1)(viii) 
• Regulatory Guide 1.70, 

Section 2.1.3  
• NUREG-0800, Section 2.1.3 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

Included in 
Section 2.1. 

2.2 Nearby Industrial, Transportation, and Military 
Facilities 
This section provides an introduction to the material in 
Sections 2.2.1 through 2.2.3 regarding the potential 
impacts of industrial facilities and transportation in the 
site area relative to the safe operation of the new 
nuclear facility. 

• 10 CFR 52.17(a)(1)(vii) 
• Regulatory Guide 1.70, 

Section 2.2  
• NUREG-0800, Section 2.2 

ENV1 4 
ENV2 8 
ENV3 6 
ENV4 6 

ENV1 4 
ENV2 8 
ENV3 6 
ENV4 6 

ENV1 4 
ENV2 8 
ENV3 6 
ENV4 6 

72 hours 

2.2.1 Locations and Routes 
This section updates transportation-related information 
from the UFSAR. 

• Regulatory Guide 1.70, 
Section 2.2.1  

• NUREG-0800, Section 2.2.1 
– 2.2.2 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

2.2.2 Descriptions 
This section uses UFSAR and recent site evaluation 
information on facilities, products, materials, pipelines, 
waterways, airports, and industrial growth. 
This section updates information on facilities, products, 
materials, pipelines, waterways, airports, and industrial 
growth. 

• Regulatory Guide 1.70, 
Section 2.2.2  

• NUREG-0800, Section 2.2.1 
– 2.2.2 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 
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2.2.3 Evaluation of Potential Accidents 
This section uses updated information on traffic- and 
facility operation-related accidents involving potential 
accidental releases of toxic chemicals.  It is assumed 
that the locations and quantities of hazardous 
chemicals transported near the site and stored on- and 
off-site remain the same as those specified in the 
current UFSAR.  Validation of assumptions will be made.  
It is assumed that an analysis of control room toxic gas 
exposures due to potential releases from onsite storage 
of hazardous chemicals is not needed. 

• Regulatory Guide 1.70, 
Section 2.2.3  

• NUREG-0800, Section 2.2.3 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

2.3 Meteorology 
This section provides an introduction to the material in 
Sections 2.3.1 through 2.3.5. 

• 10 CFR 52.17(a)(1)(vi) 
• Regulatory Guide 1.70, 

Section 2.3 
• NUREG-0800, Section 2.3 
• NEI 01-02, Section 3.2.2.2 
• Regulatory Guides 1.3, 1.4, 

1.23, 1.27, 1.76, 1.145, 
1.117  

ENV1 4 
ENV2 8 
ENV3 6 
ENV4 6 

ENV1 6 
ENV2 10 
ENV3 8 
ENV4 8 

ENV1 12 
ENV2 24 
ENV3 10 
ENV4 14 

116 hours 

2.3.1 Regional Climatology 
This section updates data and tables describing the 
regional climate and provides meteorological conditions 
for design and operating bases. 

• Regulatory Guide 1.70, 
Section 2.3.1 

• NUREG-0800, Section 2.3.1 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.2 Local Meteorology 
This section updates data and tables describing the 
normal and extreme values of meteorological 
parameters at the site. 

• Regulatory Guide 1.70, 
Section 2.3.2 

• NUREG-0800, Section 2.3.2 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 
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2.3.3 Onsite Meteorological Measurements Program 
This section addresses the addition of the new units to 
the existing onsite meteorological monitoring program 
and includes an evaluation of the appropriateness of 
using the existing meteorological tower.  This Section is 
based on the current meteorological measurements 
program and information on data processing (including 
software), collection, instrumentation inspection, and 
maintenance. 

• Regulatory Guide 1.70, 
Section 2.3.3 

• NUREG-0800, Section 2.3.3 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.4 Short Term Diffusion Estimates 
This section provides short-term diffusion estimates.  
The estimates of X/Qs at the exclusion area boundary 
and low population zone are based on using the existing 
Regulatory Guide 1.145 results calculated for existing 
units, assuming the EAB and LPZ remain essentially the 
same.  Validation of the assumptions and the 
representativeness of the existing X/Qs is performed. 

• Regulatory Guide 1.70, 
Section 2.3.4  

• NUREG-0800, Section 2.3.4 
• Regulatory Guide 1.145 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.5 Long Term Diffusion Estimates 
This section provides long-term diffusion estimates.  
Assuming the LPZ for the new units remains essentially 
the same, the estimates of X/Qs from routine releases 
out to 50 miles are based on using the results 
calculated for the existing units.  Validation of the 
assumptions and the representativeness of the existing 
X/Qs is performed. 

• Regulatory Guide 1.70, 
Section 2.3.5  

• NUREG-0800, Section 2.3.5 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.4 Hydrology 
This section provides an introduction to the material in 
Sections 2.4.1 through 2.4.14.  Section 2.4 is prepared 
based on information from the existing UFSAR and 
License Renewal application, using Regulatory Guides 
1.59 and 1.102, and U.S. National Weather Service 
Hydromet Reports No. 51 and 52 as guidance. 

• 10 CFR 52.17(a)(1)(vi) 
• Regulatory Guide 1.70, 

Section 2.4 
• NUREG-0800, Section 2.4 
• Regulatory Guides 1.59, 

1.102 
• NEI 01-02, Section 3.2.2.2 

GHES1 120 
GHES2 140 
GHES3 90 
GHES5 270 

GHES1 80 
GHES2 570 
GHES3 80 
GHES5 240 
GHES6 20 
 
S/C:  $11,000 

GHES1 80 
GHES2 100 
GHES3 110 
GHES5 260 
GHES6 40 

2216 hours 
 
S/C:  $11,000 
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2.4.1 Hydrologic Description 
This section updates all water users and the amounts of 
usage in the area, flood data, and the site hydrosphere. 

• Regulatory Guide 1.70, 
Section 2.4.1 

• NUREG-0800, Section 2.4.1 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.2 Floods 
This section evaluates floods based on the data 
collected in Section 2.4.1. 

• Regulatory Guide 1.70, 
Section 2.4.2 

• NUREG-0800, Section 2.4.2 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.3 Probable Maximum Flood (PMF) on Streams and 
Rivers 
This section provides an update of the PMF.  The PMF 
for Lake Anna is redone using U.S. National Weather 
Service (NWS) Hydromet No. 51 and 52.  NWS 
Hydromet reports 51 and 52 supersede NWS Hydromet 
Report No. 33, which was used in the original North 
Anna UFSAR.  The coincident wave runup is also 
considered in the maximum water level PMF 
determination.  The winter PMP is also analyzed for the 
determination of snow loading on roofs and the impact 
on drainage due to icing. 

• Regulatory Guide 1.70, 
Section 2.4.3 

• NUREG-0800, Section 2.4.3 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.4 Potential Dam Failures, Seismically Induced 
This section describes the impacts on the North Anna 
site in the event that the Lake Anna Dam fails.  Because 
the dam is downstream of the site, flooding will not be a 
concern, but rather the loss of the Lake Anna Reservoir.  
It is assumed that a flooding analysis due to dam failure 
is not required. 

• Regulatory Guide 1.70, 
Section 2.4.4 

• NUREG-0800, Section 2.4.4 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.5 Probable Maximum Surge and Seiche Flooding 
This topic is not applicable for North Anna since it is 
adjacent to a manmade reservoir and not subject to 
surge or seiche flooding. 

• Regulatory Guide 1.70, 
Section 2.4.5 

• NUREG-0800, Section 2.4.5 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.6 Probable Maximum Tsunami Flooding 
This topic is not applicable to North Anna since it is a 
reservoir site. 

• Regulatory Guide 1.70, 
Section 2.4.6 

• NUREG-0800, Section 2.4.6 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.7 Ice Impacts 
This section updates information on ice formation at the 
site, based on historical data from the existing plant.  
Historical meteorological data is reviewed to determine 
climatological changes that may lead to ice formation.  
During plant operations the cooling water system will 
not be subjected to ice formation, as the heat from the 
discharge will maintain reservoir temperatures above 
40°F.  However, it may affect loading on structures and 
transmission towers.  Also, when the plant is not 
operating, ice formation may affect the service water 
needed for essential services.  An assessment of ice 
impact to the service water system is made. 

• Regulatory Guide 1.70, 
Section 2.4.7 

• NUREG-0800, Section 2.4.7 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.8 Cooling Water Canals and Reservoirs 
This section discusses the plant cooling system that 
uses Lake Anna as the cooling water source and a 
cooling reservoir discharging to Lake Anna to provide 
heat dissipation.  The thermal analysis and 
performance of the system are discussed.  A 
hydrographic survey is performed to obtain data for the 
analysis.  It is assumed that the existing Lake Anna 
reservoir and the existing cooling pond (WHTF) can be 
used.  It is also assumed that some supplemental 
cooling or alterations to the cooling reservoir may be 
required to provide sufficient cooling for the additional 
units.  Additionally, a discussion of the ultimate heat 
sink (UHS) for the new units is presented assuming that 
the UHS will consist of a mechanical draft cooling tower 
over a buried water storage basin.  If a surface cooling 
pond or spray system is to be used for the UHS, 
additional data collection and analysis beyond the 
current scope would be required to assess the 
hydrologic performance of such a system.   

• Regulatory Guide 1.70, 
Section 2.4.8 

• NUREG-0800, Section 2.4.8 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.9 Channel Diversions 
The physical condition of the existing water source for 
the given site is reviewed and evaluated from 
information in the existing UFSAR and/or Environmental 
Report.  This approach is based on the assumption that 
water for the new units can be obtained from the same 
source being used by the existing unit, i.e., Lake Anna. 

• Regulatory Guide 1.70, 
Section 2.4.9 

• NUREG-0800, Section 2.4.9 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.10 Flooding Protection Requirements 
This section is based on Regulatory Guide 1.102 and 
the results from SSAR Sections 2.4.2 and 2.4.3. 

• Regulatory Guide 1.70, 
Section 2.4.10  

• NUREG-0800, Section 2.4.10 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.11 Low Water Considerations 
This section provides the results of new analyses of 
water supply availability during prolonged periods of 
drought and with the existing and new units in 
operation.  See Section 3.4 of the Environmental 
Report. 

• Regulatory Guide 1.70, 
Section 2.4.11  

• NUREG-0800, Section 2.4.11 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.4.12 Dispersion, Dilution, and Travel Times of Accidental 
Releases of Liquid Effluents in Surface Waters 
In this section, the impacts of a release to the adjacent 
surface waters of Lake Anna and the cooling reservoir 
are discussed.  A 3-D hydrodynamic transport model 
and thermal model is developed.  The parameters for 
the model are obtained from the results of the 
hydrographic survey conducted for Section 2.4.8, with 
additional parameters added to the survey for the 
requirements of this section. 

• Regulatory Guide 1.70, 
Section 2.4.12  

• NUREG-0800, Section 2.4.13 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.13 Groundwater 
This section describes the regional and local 
groundwater conditions, existing and projected future 
groundwater use, and impacts of proposed plant 
groundwater withdrawal, if any.  Assessment of a 
postulated accidental release of liquid radioactive 
material at the site is also presented.  Safeguards to 
protect the groundwater resource and future monitoring 
are discussed.  It is assumed that no new hydrogeologic 
field investigations are required and that the existing 
data in the North Anna PSAR and UFSAR are largely 
adequate for preparing this section.  Regional and local 
hydrogeologic descriptions are updated based on the 
current literature.  A well inventory is conducted to 
determine current groundwater use.  Projected future 
groundwater use in the site vicinity is estimated based 
on existing demographic data.  Four rounds of synoptic 
groundwater level measurements are conducted, using 
existing monitoring wells, to characterize the seasonal 
variations in groundwater levels.  These new data, along 
with historical data, are used to evaluate groundwater 
levels and flow paths.  Accident impacts are assessed 
using an analytical, one-dimensional radionuclide 
transport model.  If there are groundwater users 
downgradient of the site, accident impacts may need to 
be analyzed using a comprehensive flow and transport 
model at additional cost.  In the absence of existing 
site-specific geologic boreholes and groundwater 
monitoring wells, field investigations would be required 
at additional cost. 

• Regulatory Guide 1.70, 
Section 2.4.13 

• NUREG-0800, Section 2.4.12 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.14 Technical Specification and Emergency Operation 
Requirements 
This section identifies if there are any adverse 
hydrometeorologically related events that would be 
expected to have an impact on safety-related facilities. 

• Regulatory Guide 1.70, 
Section 2.4.14 

• NUREG-0800, Section 2.4.14 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

2.5 Geology, Seismology, and Geotechnical Engineering 
This section provides an introduction to and summary of 
the discussions presented in Sections 2.5.1 through 
2.5.6.  The discussions in Section 2.5 are based on 
existing information in the North Anna UFSAR and on 
new data developed in accordance with the 
requirements of Regulatory Guides 1.165 and 1.70.  
Also included is preparation of a proposed approach to 
satisfy the Regulatory Guide 1.165 guidelines and 
implementation of this approach.  An early estimate of 
the results of Section 2.5 and their derivation is 
discussed with NRC Staff to confirm acceptability of 
Regulatory Guide 1.165 interpretation and planned 
implementation. 

• 10 CFR 52.17(a)(1)(vi) 
• 10 CFR 100.23 
• 10 CFR 50, Appendix S 
• Regulatory Guide 1.70, 

Section 2.5 
• NUREG-0800, Section 2.5 
• Regulatory Guide 1.165 
• NEI 01-02, Section 3.2.2.5 
• Regulatory Guide 1.132 

(Draft Guide DG-1101) 

GHES1 400 
GHES2 450 
GHES3 390 
GHES4 140 
GHES5 270 
CONS 120 

GHES1 380 
GHES2 250 
GHES3 360 
GHES4 250 
GHES5 260 
PROC 80 
 
S/C:  $260,000 

GHES1 230 
GHES2 50 
GHES3 290 
GHES4 200 
GHES5 240 

4360 hours 
 
S/C:  $260,000 
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2.5.1 Basic Geologic and Seismic Information 
This section discusses the regional and site geologic 
conditions, including physiography, geomorphology, 
geologic history, stratigraphy, lithology, structure, 
tectonics, and potential hazards associated with these 
conditions.  Also presented is the basis for discussions 
of site seismicity in subsequent sections.  For nuclear 
power plants licensed after Jan-10-97, uncertainty in 
design ground motion evaluation must be explicitly 
considered per 10 CFR 100.23.  Methods acceptable to 
the NRC are specified in Regulatory Guide 1.165.  
These methods require consideration of regional and 
local site characterization of potential earthquake 
sources, comparison of these sources with an existing 
Probabilistic Seismic Hazards Analysis (LLNL or EPRI), 
and modification of the LLNL/EPRI source models if 
new information since the completion of these studies 
would significantly increase these earlier estimates.  
Regulatory Guide 1.165 anticipates that for existing 
nuclear power plant sites where additional units are 
planned, the geosciences technical information 
originally used to validate those sites may be 
inadequate.  It is assumed that this is the case.  This 
assumption is based on the rapid increase in published 
information on earthquake sources in the Central and 
Eastern United States and on the more than 15 years 
that have passed since most of the LLNL/EPRI studies 
were done. 

• Regulatory Guide 1.70, 
Section 2.5.1 

• NUREG-0800, Section 2.5.1 
• Regulatory Guide 1.165 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 
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2.5.2 Vibratory Ground Motion 
Fundamental earthquake hazard curves for the site are 
published for LLNL and EPRI studies.  It is anticipated 
that some modification, extrapolation, and/or sensitivity 
studies of these curves is necessary to comply with 
Regulatory Guide 1.165 requirements.  It is assumed 
that the results of this analysis will lead to the 
conclusions that existing LLNL/EPRI results are still 
valid for the site or that standard design spectra 
envelope any existing LLNL/EPRI or modified LLNL/EPRI 
PSHA results.  It is assumed that no new geotechnical 
field investigations are required to characterize site-
specific subsurface conditions as these affect design 
ground motions.  If either of these assumptions is not 
valid, additional cost items would be incurred. 

• Regulatory Guide 1.70, 
Section 2.5.2 

• NUREG-0800, Section 2.5.2 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.3 Surface Faulting 
The potential for surface faulting at the site was the 
subject of supplemental geologic data gathering and 
analysis in 1973.  It was concluded that no surface 
faulting potential exists for this site.  Review of any new 
data and field reconnaissance of the area within several 
km of the site will be performed per Appendix D of 
Regulatory Guide 1.165. 

• Regulatory Guide 1.70, 
Section 2.5.3 

• NUREG-0800, Section 2.5.3 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 
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2.5.4 Stability of Subsurface Materials and Foundations 
It is assumed that the reactor location will be the same 
as for the originally planned Units 3 and 4.  For 
subsurface materials it is assumed that (1) the existing 
backfill above the foundations will be excavated and 
spoiled/reused, (2) for reactors shallower than the 
existing foundations, select structural fill or lean 
concrete will be placed on the existing foundations, and 
(3) for deeper reactor foundations, the existing 
foundations will be removed and the rock excavated to 
the appropriate depth.  The extensive existing data in 
the North Anna PSAR and UFSAR and supporting 
documents is considered adequate for developing the 
majority of this section.  Additional investigation, 
performed in accordance with Revision 1 of Regulatory 
Guide 1.132 (Draft Guide DG-1101) is performed to: (1) 
satisfy data requirements from updated regulatory 
documents; (2) plan the excavation and disposal of 
uncontrolled backfill above the in-place foundations for 
Units 3 and 4 (reactor mat and turbine piers); (3) design 
and construct possible new cooling towers/storage 
basins for condenser cooling and ultimate heat sink; (4) 
facilitate removal of cofferdam and restoration of Units 
3 and 4 intake system; (5) design and construct 
balance-of-plant areas not sufficiently explored 
previously.   

• Regulatory Guide 1.70, 
Section 2.5.4 

• NUREG-0800, Section 2.5.4 
• Regulatory Guide 1.132 

(Draft Guide DG-1101) 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.5 Stability of Slopes 
Slope stability analysis will be needed for cut slopes for 
extended/additional UHS pond(s). 

• Regulatory Guide 1.70, 
Section 2.5.5 

• NUREG-0800, Section 2.5.5 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.6 Embankments and Dams 
Slope stability analysis will be needed for embankments 
used for extended/additional UHS pond(s). 

• Regulatory Guide 1.70, 
Section 2.5.6 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 
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2.5.7 Information Required by 10 CFR 50.34(a)(12) and 
(b)(10) 
Based on the evaluations performed in SSAR Sections 
1.4 and 1.5, this section provides the information and 
evaluations required by 10 CFR 50.34(a)(12) and 
(b)(10). 

• 10 CFR 52.17(a)(1) Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

3. IMPACTS ON EXISTING SITE FACILITIES 
This section describes and assesses the potential 
impacts of the new unit(s) on the existing nuclear units, 
ISFSI, etc. 

None MECH 40 
ELEC 24 

ENV4 24 
GHES4 24 
MECH 40 
ELEC 24 
CIV 24 
CONS 24 

ENV4 8 
GHES4 8 
MECH 80 
ELEC 32 
CIV 24 
CONS 16 

392 hours 

4. CONFORMANCE WITH REGULATORY REQUIREMENTS 
AND GUIDANCE 
This section identifies the conformance (compliance) 
with applicable regulatory requirements (e.g., 10 CFR) 
and regulatory guidance documents (e.g., Regulatory 
Guides, NEI 01-02, NUREGs, etc.) 

• Regulatory Guide 1.70, 
Section 1.8 

0 0 LIC 40 
ENV1 40 
ENV2 80 
ENV3 30 
ENV4 50 
GHES1 80 
GHES2 80 
GHES5 80 
NUC 160 

640 hours 

-- Compile and Issue Revision A SSAR 
 
Review Revision A SSAR 
 
Resolve Comments and Issue Revision B SSAR  

N/A 0 0 LIC 360 
ENV1 32 
ENV4 120 
GHES2 32 
GHES5 160 
MECH 48 
ELEC 48 
CIV 24 
NUC 36 
CONS 48 
 

908 hours 
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PART 3 – ENVIRONMENTAL REPORT 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations and Acronyms 

• 10 CFR 52.17(a)(2) 
• 10 CFR 51.45 
• 10 CFR 51.50 
• NUREG-1555 

0 0 0 0 

1. INTRODUCTION 
 

• NUREG-1555, Section 1.0 ENV4 24 0 ENV4 12 36 hours 

1.1 The Proposed Project 
This section summarizes the scope of the project to add 
an additional unit(s) to an existing site.  Data requested 
per NUREG-1555 is provided. 

• NUREG-1555, Section 1.1 Included in 
Section 1. 

Included in 
Section 1. 

Included in 
Section 1. 

Included in Section 1. 

1.2 Status of Reviews, Approvals, and Consultations 
This section summarizes the status of reviews and 
consultations to obtain the approvals to proceed with 
the addition of a new nuclear plant at the site. 

• NUREG-1555, Section 1.2 Included in 
Section 1. 

Included in 
Section 1. 

Included in 
Section 1. 

Included in Section 1. 

2 ENVIRONMENTAL DESCRIPTION  
This section provides an introduction to the material in 
Sections 2.1 through 2.8. 

• NUREG-1555, Section 2.0 0 0 0 0 

2.1 Station Location  
This section updates the site description to include a 
new reactor(s). 

• NUREG-1555, Section 2.1 ENV1 16 
ENV2 16 

0 ENV1 16 
ENV2 16 

64 hours 

2.2 Land 
This section provides an introduction to the material in 
Sections 2.2.1 through 2.2.3. 

• NUREG-1555, Section 2.2 ENV1 40 
ENV2 40 
ENV3 20 
ENV4 24 

0 ENV1 40 
ENV2 40 
ENV3 20 
ENV4 24 

248 hours 
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2.2.1 The Site and Vicinity  
This section provides land use data regarding surface 
water and ground water uses, terrestrial ecology, 
community characteristics, historical and archeological 
sites, natural landmarks, new plant and related off-site 
structures, construction impact assessments for land 
use, historical and archaeological sites, 
socioeconomics, construction impacts on water use, 
operational impact assessments for land use, and 
radiological impacts of normal operations.  Data is 
obtained from site and federal, state, and local county 
agencies for agricultural production, and fishing and 
hunting activities within 50 miles.  Maps are provided to 
show land use within the site boundary and major land 
uses in the site vicinity with land uses, as well as maps 
to show highways, railroads, utilities, right-of-way. 

• NUREG-1555, Section 2.2.1 Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

2.2.2 Transmission Corridors and Offsite Areas  
This section describes land use of transmission 
corridors and other offsite areas that will be modified 
for the new plant.  The characteristics of the access 
corridors and offsite areas are identified.  Per NEI 01-
02, Section 3.3.4, only a general discussion of 
transmission corridor impacts is provided.  It is 
assumed that the existing transmission system will be 
upgraded to serve the new plant, and the transmission 
system, corridor, and potential impact information is 
available from others. 

• NUREG-1555, Section 2.2.2 Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 
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2.2.3 The Region  
This section establishes the nature and extent of 
existing and planned land use within the region (50-mile 
radius) that might be affected or modified by the 
proposed plant.  The principal agricultural products of 
the region and average annual yields are provided.  
Major waterways, highways, roads, railroads, airports, 
and other transportation routes within the region are 
identified.  Maps are provided to show major 
transportation and utility networks, as well as major 
public and trust land areas in the region. 

• NUREG-1555, Section 2.2.3 Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

Included in 
Section 2.2. 

2.3 Water 
This section provides an introduction to the material in 
Sections 2.3.1 through 2.3.3. 
 

• NUREG-1555, Section 2.3 GHES2 80 
GHES5 20 

 GHES2 120 
GHES5 50 

270 hours 

2.3.1 Hydrology  
This section is prepared from data developed in 
Section 3.4. 

• NUREG-1555, Section 2.3.1 Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.2 Water Use 
This section is prepared from water use data developed 
in Section 3.4 and from results of updated survey of 
water users and usage. 

• NUREG-1555, Section 2.3.2 Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

2.3.3 Water Quality 
This section updates or redevelops the tables of surface 
water characteristics and ground water characteristics.  
Other site-specific water quality characteristics and any 
preexisting environmental stresses are also described.  
The existing pollutant discharge sources are described 
and the Section 303(d) listed impaired waters are 
identified. 

• NUREG-1555, Section 2.3.3 Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 

Included in 
Section 2.3. 
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2.4 Ecology  
This section provides an introduction to the material in 
Sections 2.4.1 and 2.4.2 and describes the types of 
information to be presented and their relationships to 
information presented earlier in the relevant site 
licensing documents for the existing plant.  It is 
assumed that ecology studies associated with 
transmission line corridors are performed by others and 
can be referenced if needed. 

• NUREG-1555, Section 2.4 ENV1 16 
ENV2 32 
ENV3 12 
ENV4 24 

ENV1 24 
ENV3 36 
ENV4 12 

ENV1 32 
ENV3 36 
ENV4 32 

256 hours 

2.4.1 Terrestrial Ecology  
This section describes the terrestrial environment and 
biota of the site likely to be affected by the new plant.  
Existing information on species composition; spatial and 
temporal distributions; abundance; important terrestrial 
natural resources; wildlife sanctuaries; federal/state-
listed threatened and endangered species; critical 
habitats; unique, rare or priority habitats; key terrestrial 
indicators to gauge population changes; and wetlands is 
updated.  The updated information is primarily 
extracted from the results of the field-monitoring 
program (see Section 6.5.1).  Descriptions of natural 
and man-induced impacts, preexisting environmental 
stresses, and the current ecological conditions that are 
indicative of such stresses are prepared.  A description 
of any recent or ongoing ecological or biological studies 
of the site and its environs is included.  A summary of 
consultations with appropriate federal and state 
agencies is included.  It is assumed that there are 
commercially or recreationally valuable species in the 
vicinity of the site.  Maps are provided to show 
important terrestrial habitats in the vicinity of the site, 
and the site topography.  A specialty subcontractor 
provides the required information. 
 

• NUREG-1555, Section 2.4.1 Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.4.2 Aquatic Ecology  
This section describes the aquatic environment of the 
site and the vicinity likely to be affected by the new 
plant.  Existing information on species composition; 
spatial and temporal distributions; abundance; 
important aquatic natural resources, especially in 
discharge areas and receiving water bodies; key aquatic 
indicator organisms (to gauge population changes); 
nuisance species; federal/state-listed 
threatened/endangered list; critical habitats, and 
unique, rare, or priority habitats is updated.  The 
updated information is primarily extracted from the 
results of the field-monitoring program (see 
Section 6.5.2).  Maps showing important aquatic 
habitats of the site and vicinity are developed and 
included.  Descriptions of natural and man-induced 
impacts, preexisting environmental stresses, and the 
current ecological conditions that are indicative of such 
stresses are prepared.  A description of any recent or 
ongoing ecological or aquatic studies of the site and its 
environs is included.  A summary of consultations with 
appropriate federal and state agencies is included.  It is 
assumed that there are commercially or recreationally 
valuable species in the vicinity of the site; the location 
and value of commercial and sport fisheries is 
described.  The aquatic environments of water bodies, 
taking into account biological, hydrological, and 
physiochemical considerations, are described.  Maps to 
show important aquatic habitats or endangered aquatic 
species are provided.  A specialty subcontractor 
provides the required information. 

• NUREG-1555, Section 2.4.2 Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 

Included in 
Section 2.4. 
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2.5 Socioeconomics  
This section provides an introduction to the material in 
Sections 2.5.1 through 2.5.4. 

• NUREG-1555, Section 2.5 ENV1 16 
ENV2 32 
ENV3 8 
ENV4 20 

ENV1 12 
ENV2 24 
ENV3 8 
ENV4 16 

ENV1 36 
ENV2 72 
ENV3 24 
ENV4 44 

312 hours 

2.5.1 Demography  
This section provides sufficiently detailed information 
regarding the permanent and transient population 
distribution within 50 miles of the site for radiological, 
accident, and socioeconomic impact analyses.  The 
population distribution data is updated in the SSAR 
using current decade census information.  Demography 
by age, sex, transient or migrant population, racial and 
ethnic background, and income distribution within the 
plant EPZ, LPZ, EAB, and out to 50 miles is 
characterized. 

• NUREG-1555, Section 2.5.1 Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.2 Community Characteristics  
This section identifies and describes community 
characteristics in the region of the site likely to be affected by 
the new plant.  The UFSAR and the License Renewal 
Application are reviewed.  Information is collected and 
summarized related to:  (1) the area's economic base—
industry category, total labor force, unemployment levels, (2) 
political structure, (3) population forecast, (4) social and 
community structure, (5) housing, (6) local education system, 
(7) recreational facilities, (8) tax structure, (9) land use and 
zoning/planning, (10) social services and public facilities, (11) 
transportation systems, and (12) distinctive communities.  A 
screening analysis is performed to determine potentially 
affected sub-regions and communities.  Sector charts 
superimposed on maps extending to a 16-km radius and to an 
80-km radius are provided.  A population distribution table is 
provided. 

• NUREG-1555, Section 2.5.2 Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 



 

 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
7. ESP Estimate for the North Anna Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

151 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

2.5.3 Historic Properties  
This section provides a description of historic, 
archaeological, and traditional cultural resources that 
could be affected by the new plant.  Historic, 
archaeological, and traditional cultural resources within 
10 miles of the proposed site are updated using 
information reported in the UFSAR and the License 
Renewal Application.  It is assumed that new surveys do 
not need to be conducted. 

• NUREG-1555, Section 2.5.3 Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.5.4 Environmental Justice  
This section provides relevant information collected and 
compiled through reviews of the UFSAR and the License 
Renewal Application.  Low-income and minority 
populations that could be affected by construction, 
maintenance, or operation are described.  Minority and 
low-income populations are identified and located.  
Data analysis identifies any unique minority or low-
income communities within each environmental-impact 
area that are likely to be disproportionately affected by 
the proposed project.  Two maps are provided to show 
the location of minority and low-income population 
using the Year 2000 census data. 

• NUREG-1555, Section 2.5.4 Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

Included in 
Section 2.5. 

2.6 Geology  
This section provides a summary description of the site 
groundwater and geologic conditions based on 
information and data developed in SSAR Sections 
2.4.13 and 2.5, respectively.  Emphasis is placed on 
those features/conditions relevant to assessment of 
the environmental impact of the proposed facility. 

• NUREG-1555, Section 2.6 GHES3 40 0 GHES3 40 80 hours 
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2.7 Meteorology and Air Quality  
This section describes the site meteorology and 
characterizes atmospheric dispersion processes to a 
distance of 50 miles.  The updated X/Qs provided in the 
UFSAR are used for assessing X/Qs for routine and 
accidental radioactive releases based on the 
assumption that the EAB and LPZ remain the same.  
The North Anna site area is non-attainment for ozone.  
Although NOx is a precursor for ozone, no NOx air quality 
impact analysis for combustion equipment employed for 
the new plant is proposed at this time.  Annual and 
monthly wind roses are created. 

• NUREG-1555, Section 2.7 ENV1 4 
ENV2 10 
ENV3 4 
ENV4 6 

ENV1 4 
ENV2 10 
ENV3 4 
ENV4 6 

ENV1 8 
ENV2 16 
ENV3 6 
ENV4 10 

88 hours 

2.8 Related Federal Project Activities  
This section identifies Federal activities that are related 
to the new plant.  It is assumed that there are no new 
Federal activities near the new plant site. 

• NUREG-1555, Section 2.8 0 0 ENV4 8 8 hours 

3. Plant Description  
This section provides an introduction to the new reactor 
facilities under consideration.  The ABWR, AP1000, GT-
MHR, IRIS, and PBMR are addressed in Sections 3.1 
through 3.8 based on information and descriptions 
provided by the reactor vendors.  The level of detail 
included throughout Section 3 is consistent with typical 
UFSAR Chapter 1 descriptions.  Plant layout and 
location are determined based on meetings with the 
reactor vendors.  Much of this information will be similar 
to that Included in Section SSAR Section 1.3. 

• NUREG-1555, Section 3.0 0 0 TECH 120 120 hours 
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3.1 External Appearance and Plant Layout  
This section provides descriptions and drawings of the 
proposed plant.  Also included are topographic maps of 
the site and vicinity showing plant and station layout, 
the exclusion area, site boundary, liquid and gaseous 
release points (and their elevations), meteorological 
towers, the construction zone, land to be cleared, waste 
disposal areas, and other buildings and structures (both 
temporary and permanent). 

• NUREG-1555, Section 3.1 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.2 Reactor Power Conversion System  
This section provides descriptions of the reactor power 
conversion system. 

• NUREG-1555, Section 3.2 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.3 Plant Water Use  
This section provides an introduction to the material in 
Sections 3.3.1 and 3.3.2 on plant water use (e.g., 
circulating water system, sanitary waste system, 
radwaste, and chemical waste systems, and service 
water systems). 

• NUREG-1555, Section 3.3 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.3.1 Water Consumption  
This section provides descriptions of the quantity of 
water required for plant operation, the amount of water 
consumed by the plant water systems, and the amount 
of water discharged to a water body. 

• NUREG-1555, Section 3.3.1 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.3.2 Water Treatment  
This section provides descriptions of the water 
treatment processes. 

• NUREG-1555, Section 3.3.2 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 
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3.4 Cooling System  
This section describes heat removal facilities.  Process 
flow diagrams and other required drawings for 
structures, such as intake, outfall, and cooling towers (if 
any), are included.  The cooling system is assumed to 
be similar to the existing system using Lake Anna as the 
cooling water source and the cooling reservoir to 
dissipate the waste heat.  Any additional necessary 
supplemental cooling will also be described in this 
section.  A hydrographic survey is performed for this 
section as well as thermal modeling and water quality.  
Data used in this section will also be used in SSAR 
Section 2.4.8. 

• NUREG-1555, Section 3.4 GHES2 160 
GHES3 60 
GHES5 80 

GHES2 80 
GHES3 140 
GHES5 60 
GHES6 20 
PROC 56 
 
S/C:  $105,000 

GHES3 40 
GHES5 24 
GHES6 10 

730 hours 
 
S/C:  $105,000 

3.4.1 Description and Operational Modes  
This section provides descriptions of anticipated 
operational modes and the estimated periods of time 
that the cooling system will operate in each mode.  
Anticipated operational modes and quantities of heat 
generated, dissipated to the atmosphere, and released 
in liquid discharges are also described.  For operational 
modes, water source and quantities of water withdrawn, 
consumed, and discharged are addressed. 

• NUREG-1555, Section 3.4.1 Included in 
Section 3.4. 

Included in 
Section 3.4. 

Included in 
Section 3.4. 

Included in 
Section 3.4. 

3.4.2 Component Descriptions  
This section provides descriptions of the intake, 
discharge and heat dissipation systems including 
drawings of structures and descriptions of pumping 
facilities and performance characteristics (e.g., screens, 
flow rates, velocities) for the operational modes. 

• NUREG-1555, Section 3.4.2 Included in 
Section 3.4. 

Included in 
Section 3.4. 

Included in 
Section 3.4. 

Included in 
Section 3.4. 

3.5 Radioactive Waste Management System  
This section provides descriptions of the liquid and 
gaseous radioactive waste management and effluent 
control systems. 

• NUREG-1555, Section 3.5 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 
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3.6 Nonradioactive Waste Systems  
This section provides an introduction to the material in 
the Sections 3.6.1 through 3.6.3 for nonradioactive 
waste systems. 

• NUREG-1555, Section 3.6 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.6.1 Effluents Containing Chemicals or Biocides  
This section provides descriptions of nonradioactive 
effluent treatment facilities except those covered in 
Section 3.3.2, 3.6.2, and 3.6.3.  Variations of principal 
constituent and trace material concentrations for 
normal modes of plant operation are addressed. 

• NUREG-1555, Section 3.6.1 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.6.2 Sanitary System Effluents  
This section provides a description of the sanitary 
systems (both temporary and permanent), anticipated 
quantity and characteristics of treated effluents, and 
disposal. 

• NUREG-1555, Section 3.6.2 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.6.3 Other Effluents  
This section provides estimates of gaseous emissions 
(e.g., from diesel engines, gas turbines, heating plants, 
incinerators) released during plant operation; the 
location and elevation of release points; the frequency 
of the releases and the treatment before release; and 
the total quantity of SOx, NOx, hydrocarbons, and 
suspended particulates to be discharged annually. 

• NUREG-1555, Section 3.6.3 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 
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3.7 Power Transmission System  
This section provides basic electrical design parameters 
for the plant.  Based on discussions with the NRC, 
transmission design voltage or voltages, line capacity, 
conductor type and configuration, spacing between 
phases, minimum conductor clearances to ground, 
maximum predicted electric-field strength(s) at 1 m 
above ground, the predicted electric-field strength(s) at 
the edge of the right-of-way in kilovolts per meter 
(kV/m), and the design bases for these values are 
described as required.  Basic structural design 
parameters, including illustrations and descriptions of 
towers, conductors, and other structures, with 
dimensions, materials, color, and finish, are also 
addressed.  Topographic maps or aerial photographs 
showing the proposed corridors and all existing major 
high voltage corridors in the region are included.  It is 
assumed that information on transmission corridors 
and necessary system design information is available 
from others. 

• NUREG-1555, Section 3.7 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

3.8 Transportation of Radioactive Materials 
This section provides a description of the proposed 
methods for the transportation of fuel and radioactive 
wastes to and from the facility. 

• NUREG-1555, Section 3.8 Included in 
Section 3. 

Included in 
Section 3. 

Included in 
Section 3. 

Included in Section 3. 

4. Environmental Impacts of Construction 
This section provides an introduction to the material in 
Sections 4.1 through 4.6 on environmental impacts of 
construction. 

• NUREG-1555, Section 4.0 0 0 0 0 

4.1 Land-Use Impacts 
This section provides an introduction to the material in 
Sections 4.1.1 through 4.1.3 on land use impacts of 
construction. 

• NUREG-1555, Section 4.1 ENV1 12 
ENV2 20 
ENV3 12 
PROC 16 

ENV1 24 
ENV2 36 
ENV3 16 
PROC 24 

ENV1 20 
ENV2 40 
ENV3 15 
ENV4 25 

260 hours 
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4.1.1 The Site and Vicinity  
The information on the site and vicinity presented in 
Section 2.2.1 is evaluated.  The updated land use 
information is reviewed against applicable regulatory 
requirements (Wetlands Management, Farmland, 
Floodplain, Scenic Rivers Protection, etc.) and considers 
the sequence, duration, and locations of onsite 
construction activities.  Potential land use impacts 
regarding possible dewatering of wetlands, restricting 
local traffic, degrading recreational activities, reducing 
agricultural production, etc. are assessed, and 
mitigation strategies are identified.  A specialty 
subcontractor performs wetland delineation and 
floodplain updates. 

• NUREG-1555, Section 4.1.1 Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

4.1.2 Transmission Corridors and Offsite Areas  
It is assumed that the existing transmission system will 
be upgraded to serve the new plant.  Thus, any 
potential land impacts related to upgrade activities 
would be minimal.  Per NEI 01 02, Section 3.3.4, only a 
general discussion of transmission corridor imparts is 
provided.  Potential land use impacts and mitigation 
strategies are identified.  It is assumed that 
transmission system, corridor, and potential impact 
information is available from others. 
 

• NUREG-1555, Section 4.1.2 Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 
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4.1.3 Historic Properties 
Historic properties listed in the UFSAR and the License 
Renewal Application are reviewed.  The updated list of 
onsite/offsite historic properties in Section 2.5.3 is 
reviewed against the regulatory requirements in 36 CFR 
800; Department of Interior Bulletins 15 and 38; 43 
CFR 10; and NRC NRR Office Letter No. 906.  It is 
assumed that no impact analysis is required and 
concurrence of the State Historic Preservation Officer is 
obtained on a finding of No Effect.  Appropriate text, 
tables, and figures are included.  It is assumed that no 
new "significant" historical properties are identified.  
Only those properties in the analysis for the existing 
facility are addressed. 

• NUREG-1555, Section 4.1.3 Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

Included in 
Section 4.1. 

4.2 Water-Related Impacts  
This section provides an introduction to the material in 
Sections 4.2.1 and 4.2.2. 

• NUREG-1555, Section 4.2 GHES2 40 
PROC 12 

GHES2 120 
GHES5 20 
 
S/C:  $24,000 

GHES2 20 
GHES5 60 

272 hours 
 
S/C:  $24,000 

4.2.1 Hydrologic Alterations  
This section is prepared from data developed in 
Section 3.4, from the construction site layout, and from 
results of soil erosion and sediment transport studies, 
and mitigation analysis. 

• NUREG-1555, Section 4.2.1 Included in 
Section 4.2. 

Included in 
Section 4.2. 

Included in 
Section 4.2. 

Included in 
Section 4.2. 

4.2.2 Water-Use Impacts  
This section is based on updated data on water users 
and usage, project water use, and the results of impact 
assessments. 

• NUREG-1555, Section 4.2.2 Included in 
Section 4.2. 

Included in 
Section 4.2. 

Included in 
Section 4.2. 

Included in 
Section 4.2. 

4.3 Ecological Impacts  
This section provides an introduction to the material in 
Sections 4.3.1 and 4.3.2. 

• NUREG-1555, Section 4.3 ENV1 8 
ENV2 16 
ENV3 4 
ENV4 8 
PROC 16 

ENV1 10 
ENV3 8 
ENV4 10 
 
S/C:  $18,000 

ENV1 32 
ENV3 32 
ENV4 40 

184 hours 
 
S/C:  $18,000 
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4.3.1 Terrestrial Ecosystems  
This section addresses and quantifies construction 
related terrestrial impacts resulting from the addition of 
the new plant, using updated baseline terrestrial data 
and information that reflects the existing unit onsite.  A 
site map showing proposed buildings, the land to be 
cleared, waste disposal areas, the construction zone, 
and the site boundary is included.  A proposed 
milestone schedule of construction activities is 
provided.  The area of each plant community and 
habitat type to be cleared or disturbed is described, 
including how much is being destroyed relative to the 
total amount present in the region.  A map 
superimposing impact areas over resource areas to 
determine the aerial extent and location is developed 
and an assessment of the impacts of noise on 
important species is prepared.  It is assumed that 
baseline noise data is readily available and a noise 
survey is not required.  An assessment is prepared of 
changes in terrestrial habitat resulting from 
construction activities that will dewater any wetland, 
pond, etc.  A summary of consultations with appropriate 
federal and state agencies is included.  Assuming that 
there are commercially or recreationally valuable 
species in the vicinity, the magnitude of the impact for 
these species is estimated.  Mitigation measures are 
proposed and a list of commitments and practices for 
concurrence and adoption to limit adverse construction 
impacts is developed.  Summaries of the unavoidable 
impacts predicted and the irreversible and irretrievable 
commitments of terrestrial resources predicted to occur 
during construction are prepared.  A specialty 
subcontractor performs field data collection and related 
impact analysis. 

• NUREG-1555, Section 4.3.1 Included in 
Section 4.3. 

Included in 
Section 4.3. 

Included in 
Section 4.3. 

Included in 
Section 4.3. 
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4.3.2 Aquatic Ecosystems  
This section addresses and quantifies construction related 
aquatic impacts resulting from the addition of the new plant, 
using updated baseline aquatic data and information that 
reflects the existing unit onsite.  A map showing the site and 
vicinity delineating areas of construction, particularly those 
where habitats of important aquatic species are expected to 
be altered is developed.  A proposed milestone schedule of 
construction activities is provided.  The area of disturbance for 
each habitat type is determined, including the total aquatic 
area to be disturbed and how much is being destroyed relative 
to the total amount present in the region.  A description of the 
aquatic areas to be covered by permanent station facilities is 
prepared.  A determination of the areal extent and location of 
construction activities is prepared, including dredge spoils 
disposal and placement of fill having impacts on the aquatic 
environment.  A map superimposing impact areas over natural 
resource areas is developed.  A description of the magnitude, 
schedule, and duration of construction activities that are 
expected to impact important aquatic species and their 
habitat is provided.  Changes in terrestrial habitat resulting 
from construction activities that will dewater any wetland, 
ground water supply, and other aquatic habitats are assessed.  
A summary of consultations with appropriate federal and state 
agencies is included.  Assuming that there are commercially or 
recreationally valuable species in the vicinity, the magnitude of 
the impact for these species is estimated.  Mitigation 
measures are proposed and list of commitments and 
practices for concurrence and adoption to limit adverse 
construction impacts is developed.   

• NUREG-1555, Section 4.3.2 Included in 
Section 4.3. 

Included in 
Section 4.3. 

Included in 
Section 4.3. 

Included in 
Section 4.3. 
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4.3.2 Aquatic Ecosystems (continued) 
Brief summaries of the unavoidable impacts predicted 
and the irreversible and irretrievable commitments of 
aquatic resources predicted to occur during 
construction are prepared.  A specialty subcontractor 
performs field data collection and related impact 
analysis. 

     

4.4 Socioeconomic Impacts  
This section provides an introduction to the material in 
Sections 4.4.1 through 4.4.3. 

• NUREG-1555, Section 4.4 ENV1 8 
ENV2 16 
ENV3 10 
ENV4 10 

ENV1 52 
ENV2 104 
ENV3 44 
ENV4 60 

ENV1 24 
ENV2 48 
ENV3 24 
ENV4 32 

432 hours 

4.4.1 Physical Impacts  
This section provides an assessment of the direct community 
physical impacts of construction-related activities, including 
noise, odor, vehicle exhaust, dust, vibration, and shock from 
blasting.  Mitigation measures to minimize the identified 
adverse impacts are described.  The distribution of people, 
buildings, roads, and recreational facilities vulnerable to 
impacts from construction-related activities is identified.  
Analytical predictions of noise levels at sensitive receptors are 
performed.  Air-modeling analysis is performed to predict air 
pollution levels, including dust, and vehicle and heavy 
construction equipment exhaust. 
 

• NUREG-1555, Section 4.4.1 Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

4.4.2 Social and Economic Impacts  
Social and economic data, and impact assessment reported in 
the UFSAR and the License Renewal Application are reviewed.  
Based on the existing information, this section provides an 
assessment of the social and economic impacts resulting from 
construction-related activities and from the activities and 
demands of the construction force, and a discussion of the 
proposed mitigation measures to minimize the identified 
adverse impacts.   
 

• NUREG-1555, Section 4.4.2 Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 
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4.4.2 Social and Economic Impacts (continued) 
The socioeconomic impacts of construction on regional 
housing and public services, such as safety, social services, 
tourism and recreation, public utilities, education, 
transportation, and offsite land use are identified and analyzed 
(where and relative magnitude).  The unavoidable adverse 
social and economic impacts are identified and a summary of 
the irreversible and irretrievable commitments of social and 
economic resources predicted to occur is provided.  It is 
assumed that only a qualitative assessment is made of the 
incremental increase in regional productivity and the expected 
annual tax payments to local and State governments for the 
construction period.  Based on that assessment, the tax 
revenues generated are evaluated to determine if they equal 
the expenditures required to meet the additional demand for 
public facilities and services. 

     

4.4.3 Environmental Justice Impacts  
Based on the information reported in the UFSAR and 
the License Renewal Application, an assessment is 
performed to determine if there would be 
disproportionately high and adverse human health and 
environmental impacts on minority and low-income 
populations by construction.  If so, mitigation measures 
to minimize the identified potentially adverse impacts 
are proposed.  Pathways are identified where a 
construction-related environmental impact may interact 
with cultural or economic facts that may result in 
disproportionate environmental impacts on minority and 
low-income populations.  Assessments are performed of 
the degree to which each minority or low-income 
population would disproportionately experience adverse 
health or environmental impacts or receive any benefits 
compared with the entire geographic area. 
 

• NUREG-1555, Section 4.4.3 Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 

Included in 
Section 4.4. 
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4.5 Radiation Exposure to Construction Workers  
Although this project is proposed to be located on the site of 
an operating plant, the analysis and evaluation of the 
radiological impact of such a facility on the construction work 
force is expected to show that the regulatory requirements of 
10 CFR 20 are met based on the following assumption.  With 
respect to occupational dose limits requirements for 
summation of internal and external doses, the doses that the 
construction workers would receive will be so low as to not 
require their classification as radiation workers. 

• NUREG-1555, Section 4.5 NUC 60 NUC 100 NUC 40 200 hours 

4.6 Measures and Controls to Limit Adverse Impacts 
During Construction  
This section provides a summary of the potential 
adverse environmental impacts of construction and the 
proposed mitigation measures to limit these adverse 
impacts as identified in Sections 4.1 through 4.5.  Lists 
are provided of the adverse impacts and the 
corresponding measures and controls to limit adverse 
impacts.  The impacts of construction that are of 
sufficient severity to require commitments for mitigating 
the impacts are tabulated. 

• NUREG-1555, Section 4.6 ENV4 20 0 ENV4 60 80 hours 

5. Environmental Impacts of Station Operation  
This section provides an introduction to the material in 
Sections 5.1 through 5.10 on environmental impacts of 
operation. 

• NUREG-1555, Section 5.0 0 0 0 0 

5.1 Land-Use Impacts  
This section provides an introduction to the material in 
Sections 5.1.1 through 5.1.3 on land use impacts of 
operation. 

• NUREG-1555, Section 5.1 ENV1 10 
ENV2 20 
ENV3 8 

ENV1 10 
ENV2 20 
ENV3 10 
ENV4 16 

ENV1 20 
ENV2 40 
ENV3 20 
ENV4 24 

198 hours 
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5.1.1 The Site and Vicinity  
A summary of the potential air quality impacts, cooling 
tower impacts, and nonradiological and mixed waste 
storage and disposal impacts due to plant operation are 
provided with cross references to the sections 
addressing these impacts in detail.  The probable 
impacts of plant operation on crops/vegetation, 
transportation systems, recreation facilities, and 
residential homes are assessed.  Impacts that result in 
direct restrictions of land use in the site vicinity are 
identified and mitigated. 

• NUREG-1555, Section 5.1.1 Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

5.1.2 Transmission Corridors and Offsite Areas  
It is assumed that the existing transmission system will 
be upgraded to serve the new plant.  The impacts due 
to the frequency, duration, and location of operations 
and maintenance at offsite areas are reviewed.  Per NEI 
01-02, Section 3.3.4, only a general discussion of 
transmission corridor impacts is provided.  Potential 
land use impacts and mitigation strategies are 
identified.  The relevant information is available from 
others. 

• NUREG-1555, Section 5.1.2 Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 
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5.1.3 Historic Properties  
The relevant information reported in the UFSAR and the 
License Renewal Application is reviewed.  Impacts due 
to the frequency, duration, and location of on- and off-
site operations on significant historic sites are 
addressed.  It is assumed that no new "significant" 
historical properties are identified and that detailed 
analysis of potential impacts and mitigation strategies is 
not needed.  Properties Included in Section the analysis 
for the existing plant are addressed.  It is assumed that 
no impact analysis is required and concurrence of the 
State Historic Preservation Officer is obtained on a 
finding of No Impact.  Appropriate text, tables, and 
figures are included. 

• NUREG-1555, Section 5.1.3 Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

Included in 
Section 5.1. 

5.2 Water-Related Impacts  
This section provides an introduction to the material in 
Sections 5.2.1 and 5.2.2.  Section 5.2 is prepared from 
data developed in Sections 3.4, 4.2.1, and 4.2.2. 

• NUREG-1555, Section 5.2 GHES2 40 
GHES5 20 

GHES2 40 
GHES5 40 

GHES3 20 
GHES5 80 
GHES6 20 

260 hours 

5.2.1 Hydrologic Alterations and Plant Water Supply  
This section is based on plant operation data, current 
site hydrologic data, and the results of impact 
assessments. 

• NUREG-1555, Section 5.2.1 Included in 
Section 5.2. 

Included in 
Section 5.2. 

Included in 
Section 5.2. 

Included in 
Section 5.2. 

5.2.2 Water-Use Impacts 
This section is based on updated data on water user 
and usage in the potentially affected area, project water 
use, and results of the impact assessment. 

• NUREG-1555, Section 5.2.2 Included in 
Section 5.2. 

Included in 
Section 5.2. 

Included in 
Section 5.2. 

Included in 
Section 5.2. 
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5.3 Cooling System Impacts  
This section provides an introduction to the material in 
Sections 5.3.1 through 5.3.4.  A fundamental 
assumption is that the cooling system for the new plant 
will be similar to that used for North Anna Units 1 and 2.  
Water is withdrawn from Lake Anna, a man-made 
reservoir on an existing stream, and used as the 
circulating cooling water and other plant uses.  The 
circulating water is discharged to the existing cooling 
reservoir where the water is cooled through 
evaporation.  The cooling reservoir eventually 
discharges back to Lake Anna.  Additional cooling 
systems, if necessary, will also be described.  A 
description of the system and its impact is included. 

• NUREG-1555, Section 5.3 ENV1 16 
ENV2 32 
ENV3 12 
ENV4 20 
GHES2 20 
GHES3 80 
GHES5 50 

ENV1 80 
ENV2 40 
ENV3 60 
ENV4 60 
GHES3 310 
GHES5 200 
GHES6 20 
PROC 24 
 
S/C:  $27,000 

ENV1 40 
ENV2 40 
ENV3 30 
ENV4 50 
GHES3 90 
GHES5 110 
GHES6 80 

1464 hours 
 
S/C:  $27,000 

5.3.1 Intake System  
The existing plant utilizes an onshore intake structure 
on Lake Anna.  It is assumed that the new plant will 
utilize an onshore intake structure adjacent to the 
existing intake.  Impacts to aquatic habitats as well as 
water usage will be discussed in this section.  The 
impact of low water levels and recent low flow histories 
will also be included here.  Any operation changes to 
Lake Anna are also included. 

• NUREG-1555, Section 5.3.1 Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.1.1 Hydrodynamic Descriptions and Physical Impacts  
The hydrodynamic impacts on Lake Anna and the 
aquatic habitat from the increased withdrawal are 
assessed.  Recent water level, inflow, and discharge 
data from Lake Anna are used. 

• NUREG-1555, 
Section 5.3.1.1 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 
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5.3.1.2 Aquatic Ecosystems  
A brief description of the plant cooling system and the 
application of best intake technology is provided.  
Existing aquatic studies and the VAPDES permit for the 
existing units are reviewed.  A specialty subcontractor 
addresses the impacts of entrapment, impingement, 
and entrainment resulting from the intake structure. 

• NUREG-1555, 
Section 5.3.1.2 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.2 Discharge System  
This section provides an introduction to the material in 
Sections 5.3.2.1 and 5.3.2.2. 

• NUREG-1555, Section 5.3.2 Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.2.1 Thermal Description and Physical Impacts  
The heat discharge system to the aquatic environment 
is described addressing the liquid effluent to the cooling 
reservoir and Lake Anna. 

• NUREG-1555, 
Section 5.3.2.1 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.2.2 Aquatic Ecosystems  
A description, quantification, and assessment of potential 
thermal, physical, and chemical stresses to aquatic systems 
that may occur as a result of any plant effluent discharges to 
receiving water bodies is provided.  Based on information in 
Sections 2.3.1, 2.3.3, 2.4.2, 3.6.1, 3.6.2, and 5.2.1; and on 
relevant existing information including the current VAPDES 
permit, the potential thermal, physical, and chemical 
impacts to aquatic systems resulting from effluent 
discharges from the additional new unit are evaluated.   A 
chemical dispersion analysis is performed to evaluate the 
combined environmental impacts of chemical and biocide 
discharges resulting from the existing and new plants.  It is 
assumed that no new discharge systems are needed for the 
additional new plant.  However, an assessment as to the 
physical impact of the discharge system on the affected 
aquatic ecosystems is performed.  A specialty subcontractor 
addresses potential thermal, physical and chemical 
plume impacts. 

• NUREG-1555, 
Section 5.3.2.2 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 
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5.3.3 Heat-Discharge System  
This section provides an introduction to the material in 
Sections 5.3.3.1 and 5.3.3.2. 

• NUREG-1555, Section 5.3.3 Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.3.1 Heat Dissipation to the Atmosphere  
Seasonal/Annual Cooling Tower Impact (SACTI) 
modeling is performed to assess potential vapor plume 
impacts to the environment: length and frequency of 
elevated plumes, fogging/icing frequencies, salt 
deposition, and cloud shadowing.  The potential 
impacts on transportation caused by fogging/icing, and 
shadowing impacts are evaluated.  It is assumed that at 
least 3 years of the appropriate National Weather 
Service (NWS) hourly meteorological data are available 
for SACTI modeling purposes.  Cooling tower data 
(physical dimensions, orientation, exit diameter, flow 
rate, height of the tower, number of fans, air exit 
temperature, amount of heat released, number of water 
cycles, temperature of water entering and leaving the 
tower, and drift characteristics) is used.  It is assumed 
that the use of meteorological data purchased from the 
National Climatological Data Center (NCDC) is 
acceptable to the NRC for the SACTI model runs.  NWS 
data is used because onsite data does not contain the 
wet bulb temperature, relative humidity, and twice-daily 
mixing height data that are required by SACTI. 

• NUREG-1555, 
Section 5.3.3.1 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.3.3.2 Terrestrial Ecosystems  
Cooling system impacts to the terrestrial environment, 
including deposition of salt drift on vegetation (by a 
specialty subcontractor) and fogging/icing frequency, 
are assessed.  Drift isopleths are provided on a 
seasonal basis to define areas of possible botanical 
injury. 

• NUREG-1555, 
Section 5.3.3.2 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 
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5.3.4 Impacts to Members of the Public  
It is assumed that a combination of cooling lake and 
cooling towers are used.  Estimates of noise levels at 
the site boundary and at the nearest offsite residence 
are made.  Potential noise impacts are addressed with 
respect to State regulations and limits and mitigated, if 
required. 

• NUREG-1555, Section 5.3.4 Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

Included in 
Section 5.3. 

5.4 Radiological Impacts of Normal Operation  
This section provides an introduction to the material in 
Sections 5.4.1 through 5.4.4 that describe radiological 
impacts of normal operation.   

• NUREG-1555, Section 5.4 TECH 8 
NUC 160 

TECH 8 
NUC 350 

TECH 8 
NUC 60 

594 hours 

5.4.1 Exposure Pathways  
Pathways by which radiation and radioactive effluents 
can be transmitted from the proposed plant to living 
organisms are identified and described.  The pathways 
by which gaseous and liquid radioactive effluents can 
be transported to the individual receptors and the 
location of these receptors are identified.  Quantitative 
information on the production of major types of foods 
within 50 miles of the plant and the expected 
consumption of these foods by the local population is 
provided. 

• NUREG-1555, Section 5.4.1 Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

5.4.2 Radiation Doses to Members of the Public  
Estimates of individual and collective doses due to 
radioactive gaseous and liquid effluents released from 
the plant in the course of normal plant operation are 
provided.  Calculations of the maximum individual 
doses and the total collective doses to the population 
within a 50-mile radius of the plant for 5 years after the 
time of the licensing action are provided. 

• NUREG-1555, Section 5.4.2 Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 



 

 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
7. ESP Estimate for the North Anna Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

170 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

5.4.3 Impacts to Members of the Public  
The radiological impacts on individuals of radioactive 
effluents released from the plant in the course of 
normal operation are evaluated.  The calculated doses 
are compared to the acceptance criteria in 10 CFR 20 
and 10 CFR 50. 

• NUREG-1555, Section 5.4.3 Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

5.4.4 Impacts to Biota Other than Members of the Public  
It is determined if there is any potential for significant 
radiological impacts to biota other than members of the 
public and, if so, the nature and magnitude of the 
impact are estimated.  The biota considered includes 
those in the pathways identified in Section 5.4.1 as well 
as those appearing on the endangered species list.   

• NUREG-1555, Section 5.4.4 Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

Included in 
Section 5.4. 

5.5 Environmental Impacts of Waste  
This section provides an introduction to the material in 
Sections 5.5.1 and 5.5.2. 

• NUREG-1555, Section 5.5 ENV1 10 
ENV2 20 
ENV3 8 
ENV4 12 

ENV1 24 
ENV2 48 
ENV3 18 
ENV4 30 

ENV1 16 
ENV2 32 
ENV3 12 
ENV4 20 

250 hours 

5.5.1 Nonradioactive-Waste-System Impacts  
The information from Sections 3.6.1, 3.6.2, and 3.6.3 is 
reviewed against the regulatory requirements for air 
quality, water, solid waste, and hazardous waste.  
Acquisition of individual permits and consultations with 
the various governmental agencies are provided.  It is 
assumed that there will be no liquid or solid waste 
disposal onsite and that nonhazardous and hazardous 
waste is disposed of offsite in licensed facilities.  
Nonradiological waste streams addressed include:  air 
emissions; waste water discharges; storm water 
discharges; cooling system effluent; nonhazardous 
domestic (trash) and industrial (trash rack debris, spent 
materials and debris, etc.); hazardous waste; laboratory 
waste. 

• NUREG-1555, Section 5.5.1  Included in 
Section 5.5. 

Included in 
Section 5.5. 

Included in 
Section 5.5. 

Included in 
Section 5.5. 
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5.5.2 Mixed Waste Impacts  
The addition of the new unit(s) to the mixed waste 
program of the existing plant is addressed.  It is 
assumed that a mixed waste plant parameter envelope 
is available and/or an estimate based on existing 
programs. 

• NUREG-1555, Section 5.5.2 Included in 
Section 5.5. 

Included in 
Section 5.5. 

Included in 
Section 5.5. 

Included in 
Section 5.5. 

5.6 Transmission System Impacts  
This section provides an introduction to the material in 
Sections 5.6.1 through 5.6.3. 

• NUREG-1555, Section 5.6 ENV1 4 
ENV3 4 
ENV4 8 

ENV1 4 
ENV4 8 

ENV1 10 
ENV2 20 
ENV3 8 
ENV4 12 

68 hours 

5.6.1 Terrestrial Ecosystems  
It is assumed that the existing transmission system will 
be upgraded to serve the new plant.  The terrestrial 
ecosystem impacts due to the frequency, duration, and 
location of operations and maintenance at offsite areas 
are reviewed.  Per NEI 01-02, Section 3.3.4, only a 
general discussion of transmission corridor impacts is 
provided. 

• NUREG-1555, Section 5.6.1 Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

5.6.2 Aquatic Ecosystems  
It is assumed that a review of transmission corridor 
impacts on aquatic ecosystems is not required based 
on NEI 01-02, Section 3.3.4.  Impact analyses are 
developed by others and a summary of the impact 
analysis report is provided in this section. 

• NUREG-1555, Section 5.6.2 Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

5.6.3 Impacts to Members of the Public  
It is assumed that a review of transmission corridor 
impacts on members of the public is not required based 
on NEI 01-02, Section 3.3.4.  A general discussion of 
transmission corridor impacts is provided. 

• NUREG-1555, Section 5.6.3 Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 

Included in 
Section 5.6. 
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5.7 Uranium Fuel Cycle Impacts 
This section provides a description of the expected 
impacts on the uranium fuel cycle based on a specialty 
subcontractor analysis. 

• NUREG-1555, Section 5.7 ENV4 40 
NUC 40 

ENV4 40 
NUC 40 
PROC 56 
 
S/C:  $53,000 

ENV4 24 
NUC 32 

272 hours 
 
S/C:  $53,000 

5.8 Socioeconomic Impacts  
This section provides an introduction to the material in 
Sections 5.8.1 through 5.8.3. 

• NUREG-1555, Section 5.8 ENV1 18 
ENV2 36 
ENV3 14 
ENV4 24 

ENV1 42 
ENV2 84 
ENV3 30 
ENV4 52 

ENV1 36 
ENV2 72 
ENV3 24 
ENV4 40 

472 hours 

5.8.1 Physical Impacts of Station Operation  
An assessment of the direct physical impacts of plant 
operation on the community, including noise, odors, 
exhaust, and visual intrusion is provided.  A discussion 
of the proposed mitigation measures to minimize the 
identified adverse impacts is included.  The distribution 
of people, buildings, roads, and recreational facilities 
vulnerable to impact from operation-related activities is 
identified.  Predicted noise levels at sensitive receptors, 
e.g., hospitals, residences, and recreational areas are 
identified.  The plant visual appearance from sensitive 
surrounding areas is evaluated considering visual 
aesthetic and visibility impacts of visual plumes.  Air-
modeling analysis is performed to predict 
nonradiological air pollution (e.g., emergency diesel 
generator emissions).  It is assumed that the 
emergency diesel generator is a major source that 
requires a permit in accordance with the applicable 
state air quality regulations. 

• NUREG-1555, Section 5.8.1 Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 
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5.8.2 Social and Economic Impacts of Station Operation  
Information reported in the UFSAR and the License 
Renewal Application is reviewed.  The socioeconomic 
impacts from plant operation on regional labor and 
housing, tax revenues to local jurisdictions, social or 
economic consequences of water-use or land-use 
impacts, and public services, such as safety, social 
services, tourism and recreation, public utilities, 
education, and transportation are identified.  It is 
assumed that some results from the analyses 
performed in Section 4.4.2 and the existing reports can 
be extrapolated or modified.  Significant impacts are 
identified and mitigation measures to minimize the 
adverse impacts are developed.  Unavoidable adverse 
social and economic impacts are identified. 

• NUREG-1555, Section 5.8.2 Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

5.8.3 Environmental Justice Impacts  
The pathways where any station-operation-related 
environmental impact may interact with cultural or 
economic facts that may result in disproportionate 
environmental impacts on minority and low-income 
populations are identified.  An assessment is provided 
of the degree to which each minority or low-income 
population is disproportionately receiving adverse 
human health or environmental (including 
socioeconomic) impacts during plant operations and 
reasonably anticipated accidents as compared with the 
entire geographic area.  Mitigation measures to 
minimize the identified adverse impacts are proposed.  
The unavoidable adverse environmental justice impacts 
are identified and a summary of the irreversible and 
irretrievable commitments that disproportionately affect 
minority and low-income populations is provided. 

• NUREG-1555, Section 5.8.3 Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 

Included in 
Section 5.8. 
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5.9 Decommissioning  
This section contains a certification by Dominion that 
financial assurance for radiological decommissioning 
will be provided. 

• NUREG-1555, Section 5.9 PM 80 PM 80 PM 80 240 hours 

5.10 Measures and Controls to Limit Adverse Impacts 
During Operation  
This section provides a summary of the potential 
adverse environmental impacts of operation and the 
proposed mitigation measures to limit these adverse 
impacts as identified in Sections 5.1 through 5.9.  The 
impacts of operation that are of sufficient severity to 
require commitments for mitigating the impacts of 
operation are tabulated. 

• NUREG-1555, Section 5.10 0 0 ENV1 16 
ENV2 32 
ENV3 12 
ENV4 20 

80 hours 

6. Environmental Measurements and Monitoring 
Programs  
This section provides an introduction to the material in 
Sections 6.1 through 6.7. 

• NUREG-1555, Section 6.0 0 0 0 0 

6.1 Thermal Monitoring  
A thermal monitoring plan is developed to perform 
monitoring of the existing thermal plume in the cooling 
reservoir and Lake Anna.  If recent monitoring data are 
available from the existing plant, it is used because it 
may have a wider range of data on the seasonal 
behavior of the plume.  One set of data is envisioned to 
be collected using a subcontractor to collect and 
process data.  Another plan is developed for use during 
operation of the plant to monitor the thermal plume. 

• NUREG-1555, Section 6.1 GHES5 100 
GHES6 40 
PROC 32 
 
S/C:  $42,000 

GHES5 20 
GHES6 20 

GHES5 20 
GHES6 20 

252 hours 
 
S/C:  $42,000 

6.2 Radiological Monitoring  
The addition of the new plant to the radiological 
monitoring program of the existing plant is addressed. 

• NUREG-1555, Section 6.2 0 0 0 0 



 

 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
7. ESP Estimate for the North Anna Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

175 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

6.3 Hydrological Monitoring  
A potential impact assessment based on site hydrologic 
conditions is performed.  The monitoring locations are 
determined and specifications of monitoring equipment 
and data collections are prepared for subcontractor 
work. 

• NUREG-1555, Section 6.3 GHES2 50 
GHES5 40 
PROC 32 
 
S/C:  $31,000 

GHES2 40 
GHES5 40 

GHES2 10 
GHES5 16 

232 hours 
 
S/C:  $31,000 

6.4 Meteorological Monitoring  
The onsite Meteorological Monitoring Program and 
available operating information at the existing plant are 
reviewed.  It is assumed that for the existing 
meteorological tower:  (1) the location is acceptable for 
use with the new plant (that only one tower be required 
to provide sufficient data and that the tower will not 
have to be relocated), (2) the meteorological tower data 
is used for all phases of construction and operation, 
and (3) the data from the meteorological tower is 
representative of dispersion conditions at the site and 
to 80 km. Validation of the assumptions is made. 

• NUREG-1555, Section 6.4 ENV1 8 
ENV2 16 
ENV3 6 
ENV4 10 

ENV1 10 
ENV2 20 
ENV3 8 
ENV4 12 

ENV1 6 
ENV2 8 
ENV3 6 
ENV4 8 

122 hours 

6.5 Ecological Monitoring  
This section provides an introduction to the material in 
Sections 6.5.1 and 6.5.2. 

• NUREG-1555, Section 6.5 ENV1 20 
ENV3 16 
ENV4 28 
 
S/C:  $65,000 

ENV1 40 
ENV2 24 
ENV3 36 
ENV4 24 

ENV1 24 
ENV3 20 
ENV4 8 

268 hours 
 
S/C:  $65,000 
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6.5.1 Terrestrial Ecology and Land Use  
The Terrestrial Ecological Monitoring Programs at the 
existing plant are reviewed.  Guidance for developing 
the scope of the Pre-Application Monitoring Programs is 
derived from the Operations Monitoring Program for the 
existing plant.  Pre-application monitoring activities are 
based on 9 months (3 seasons) of data to support 
submittal of the ESP Application in 15 months.  It is 
assumed that annual cycles can be addressed by 
extrapolation of information from the Operations 
Monitoring Program.  It is assumed that laboratory 
analyses are not required.  A specialty subcontractor 
performs data collection and data analysis. 

• NUREG-1555, Section 6.5.1 Included in 
Section 6.5. 

Included in 
Section 6.5. 

Included in 
Section 6.5. 

Included in 
Section 6.5. 

6.5.2 Aquatic Ecology  
The Aquatic Ecological Monitoring Programs and the 
VPDES Permit for the existing plant are reviewed.  
Guidance for developing the scope of the Monitoring 
Programs is derived from the Operations Monitoring 
Program for the existing plant.  Pre-application 
monitoring activities are based on 9 months (3 
seasons) of data to support submittal of the ESP 
Application in 15 months.  It is assumed that annual 
cycles can be addressed by extrapolation of information 
from the Operations Monitoring Program.  A specialty 
subcontractor performs data collection and data 
analysis. 

• NUREG-1555, Section 6.5.2 Included in 
Section 6.5. 

Included in 
Section 6.5. 

Included in 
Section 6.5. 

Included in 
Section 6.5. 



 

 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
7. ESP Estimate for the North Anna Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

177 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

6.6 Chemical Monitoring  
The information from Sections 2.3.2, 2.3.3, 3.3, 3.6, 
and 5.3 are reviewed against the regulatory 
requirements for water quality.  Water Quality 
Monitoring Program Plans (for Construction, 
Preoperational, and Operational) are prepared.  It is 
assumed that the facility is not located in or above a 
sole source aquifer and that a Pre-Application 
Monitoring Program is not required; rather information 
that is required is available from Section 2.3.3, as 
updated from the Operational Monitoring Program for 
the existing plant.  The Preoperational Monitoring 
Program is required to conform to the latest regulations 
and current VPDES conditions.  A specialty 
subcontractor performs data collection and data 
analysis. 

• NUREG-1555, Section 6.6 ENV1 8 
ENV2 16 
ENV3 6 
ENV4 10 

ENV1 28 
ENV3 36 
ENV4 36 

ENV1 12 
ENV2 20 
ENV3 8 
ENV4 16 

200 hours 

6.7 Summary of Monitoring Programs  
The tabular listings of the Environmental Monitoring 
Programs in Sections 6.1 through 6.6 are reviewed.  
One table per program is prepared including all phases.  
Programs or program elements that are required by 
other regulatory agencies are identified, including which 
element(s) are from existing programs or represent 
commitments.  When detailed program elements will be 
available for the Operational phase is identified. 

• NUREG-1555, Section 6.7 ENV2 4 
ENV4 8 

0 ENV1 12 
ENV2 24 
ENV3 8 
ENV4 16 

72 hours 

7. Environmental Impacts of Postulated Accidents 
Involving Radioactive Materials  
This section provides an introduction to the material in 
Sections 7.1 through 7.4 that describes radiological 
impacts of postulated accidents. 

• NUREG-1555, Section 7.0 0 0 0 0 

7.1 Design Basis Accidents 
The results of evaluations of offsite dose consequences 
from bounding design basis accidents are presented 
based on input from the reactor vendors. 

• NUREG-1555, Section 7.1 0 0 0 0 
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7.2 Severe Accidents  
Dose consequence analysis for severe accidents are 
presented, including the socioeconomic impacts and 
the impact to biota, based on input from the reactor 
vendors. 

• NUREG-1555, Section 7.2 NUC 60 NUC 80 NUC 60 200 hours 

7.3 Severe Accident Mitigation Alternatives  
This section is not applicable to Early Site Permit 
Applications per NRC SECY-91-041, dated February 13, 
1991. 
 

• NUREG-1555, Section 7.3 0 0 0 0 

7.4 Transportation Accidents  
This section describes postulated transportation 
accidents based on a specialty subcontractor analysis 
of impacts. 
 

• NUREG-1555, Section 7.4 ENV4 40 
NUC 40 

ENV4 40 
NUC 80 
 
S/C:  $52,000 

ENV4 24 
NUC 32 

256 hours 
 
S/C:  $52,000 

8. Need for Power 
This section of NUREG-1555 is not applicable to the 
ESP Environmental Report based on the requirements 
of 10 CFR 52.17(a)(2). 

• NUREG-1555, Section 8.0 0 0 0 0 

9. Alternatives to the Proposed Action  
This section provides an introduction to the material in 
Sections 9.1 through 9.4. 
 
The extent of consideration of alternatives to the 
proposed action is being discussed between the NRC 
and industry representatives 

• NUREG-1555, Section 9.0 0 0 0 0 

9.1 No-Action Alternative 
This section describes evaluations performed by 
Dominion, the state, and others regarding the need for 
power and energy supply alternatives. 

• NUREG-1555, Section 9.1 LIC 8 LIC 8 LIC 24 40 hours 

9.2 Energy Alternatives 
This section provides an introduction to the material in 
Sections 9.2.1 through 9.2.3. 

• NUREG-1555, Section 9.2 LIC 8 LIC 8 LIC 24 40 hours 
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9.2.1 Alternatives Not Requiring New Generating Capacity 
This section evaluates the economic and technical 
feasibility of supplying the projected demand for 
electrical energy without constructing a new plant and 
initiating energy conservation measures that would 
avoid the need for a new plant. 

• NUREG-1555, Section 9.2.1 Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

9.2.2 Alternatives Requiring New Generating Capacity 
This section evaluates alternative sources of energy 
that could reasonably be expected to meet the demand 
from both a load and economic standpoint. 

• NUREG-1555, Section 9.2.2 Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

9.2.3 Assessment of Alternative Energy Sources and 
Systems 
This section evaluates if one or more of the alternatives 
can be expected to provide and appreciable reduction 
in the overall environmental impact or offer solutions to 
potential adverse impacts predicted for the proposed 
plant. 

• NUREG-1555, Section 9.2.3 Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

Included in 
Section 9.2. 

9.3 Alternative Sites 
This section includes a discussion of the Surry and 
North Anna Siting Study and the conclusion that North 
Anna was ranked slightly higher than Surry.  Other 
potential sites are not evaluated. 

• NUREG-1555, Section 9.3 ENV2 24 
ENV4 24 

ENV2 24 
ENV4 24 

ENV2 30 
ENV4 40 

166 hours 

9.4 Alternative Plant and Transmission Systems 
This section provides an introduction to the material in 
Sections 9.4.1 through 9.4.3. 

• NUREG-1555, Section 9.4 ENV2 24 
ENV4 24 
MECH 12 
ELEC 24 

ENV2 24 
ENV4 24 
MECH 12 
ELEC 24 

ENV2 30 
ENV4 40 
MECH 12 
ELEC 16 

266 hours 

9.4.1 Heat Dissipation Systems 
This section evaluates alternatives to the planned heat 
dissipation system to determine if there are alternatives 
that are environmentally preferable or equivalent to the 
proposed system. 

• NUREG-1555, Section 9.4.1 Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 



 

 

PART 3—EVALUATION OF THE SURRY AND NORTH ANNA SITES 
7. ESP Estimate for the North Anna Site 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

180 

PART 3 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Section Section Title and Scope of Work 
Regulatory Requirements 

Applicable Guidance Collect Data 
Perform 
Analyses Write Section Total 

9.4.2 Circulating Water Systems 
This section evaluates alternatives to the planned 
circulating water system to determine if there are 
alternatives that are environmentally preferable or 
equivalent to the proposed system. 

• NUREG-1555, Section 9.4.2 Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

9.4.3 Transmission Systems 
This section evaluates alternatives to the planned 
transmission system to determine if there are 
alternatives that are environmentally preferable or 
equivalent to the proposed system. 

• NUREG-1555, Section 9.4.3 Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

Included in 
Section 9.4. 

10. Environmental Consequences of the Proposed Action  
This section provides an introduction to the material in 
Sections 10.1 through 10.4. 
 

• NUREG-1555, Section 10.0 0 0 0 0 

10.1 Unavoidable Adverse Environmental Impacts  
The information in Sections 4.6 and 5.10 is reviewed.  
Unavoidable adverse environmental impacts are 
identified in appropriate text and summary tables.   

• NUREG-1555, Section 10.1 ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

ENV1 4 
ENV3 8 
ENV4 4 

ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

64 hours 

10.2 Irreversible and Irretrievable Commitments of 
Resources  
The information in Section 4 for construction and 
Section 5 for operation is reviewed.  Irreversible and 
irretrievable commitments of resources are identified in 
appropriate text and summary tables. 

• NUREG-1555, Section 10.2 ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

ENV1 4 
ENV3 8 
ENV4 4 

ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

64 hours 

10.3 Relationship Between Short Term Uses and Long 
Term Productivity of the Human Environment 
Sections 10.1, 10.2, and the applicable portions of 
Sections 4.0 and 5.0 are reviewed.  Local short term 
uses of the environment and the impacts of these uses 
on long term environmental productivity are reviewed. 

• NUREG-1555, Section 10.3 ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

ENV1 4 
ENV3 8 
ENV4 4 

ENV1 4 
ENV2 8 
ENV3 4 
ENV4 8 

64 hours 

10.4 
 

Benefit-Cost Balance 
This section provides an introduction to the material in 
Sections 10.4.1 through 10.4.3. 

• NUREG-1555, Section 10.4 0 0 LIC 20 20 hours 
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10.4.1 Benefits 
This section identifies and tabulates the benefits of 
construction and operation of the proposed units. 

• NUREG-1555, Section 10.4.1 0 0 Included in 
Section 10.4. 

Included in 
Section 10.4. 

10.4.2 Costs 
This section identifies and tabulates the internal and 
external costs of construction and operation of the 
proposed units. 

• NUREG-1555, Section 10.4.2  0 0 Included in 
Section 10.4. 

Included in 
Section 10.4. 

10.4.3 Summary 
This section analyzes and evaluates the benefits and 
costs of the project. 

• NUREG-1555, Section 10.4.3 0 0 Included in 
Section 10.4. 

Included in 
Section 10.4. 

-- Compile and Issue Revision A ER 
 
Review Revision A ER 
 
Resolve Comments and Issue Revision B ER  

N/A 0 0 LIC 360 
ENV2 64 
ENV4 160 
GHES2 48 
GHES5 120 
MECH 48 
ELEC 28 
CIV 32 
NUC 48 

908 hours 

 
PART 4 – EMERGENCY RESPONSE PLAN 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations and Acronyms 

• 10 CFR 52.17(b)(1) 
• 10 CFR 52.17(b)(2)(i) 
• 10 CFR 52.17(b)(3) 
• NUREG-0654, Revision 1, 

Supplement 2 

0 0 0 0 

1. IDENTIFICATION OF PHYSICAL CHARACTERISTICS 
The physical characteristics unique to the site are 
identified, such as egress limitations from the area 
surrounding the site that could pose a significant 
impediment to the development of an Emergency Plan. 

• NUREG-0654, Revision 1, 
Supplement 2, Section II 

0 0 EP 440 440 hours 
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1.1 Site Description • NUREG-0654, Revision 1, 
Supplement 2, Section II 

0 0 Included in 
Section 1. 

Included in Section 1. 

1.2 Evacuation Time Estimate Analysis 
An evacuation time estimate analysis is provided 
consistent with the existing North Anna Emergency 
Plan. 

• NUREG-0654, Revision 1, 
Supplement 2, Section II.A 

0 0 Included in 
Section 1. 

Included in Section 1. 

2. MAJOR FEATURES OF THE EMERGENCY PLAN 
Proposed major features of the Emergency Plan are 
identified. 

• NUREG-0654, Revision 1, 
Supplement 2, Section III 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.1 Emergency Planning Zones 
The size of the EPZs are described. 

• NUREG-0654, Revision 1, 
Supplement 2, Section III.A 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2 Planning Standards and Evaluation Criteria 
This section provides an introduction to the material in 
Sections 2.2.1 through 2.2.14. 

• NUREG-0654, Revision 1, 
Supplement 2, Section III.B 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.1 Assignment of Responsibility (Organization Control) 
Primary responsibilities for emergency response are 
identified by Dominion and by state and local 
organizations. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.A 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.2 Onsite Emergency Organization 
Interfaces among various onsite response activities and 
offsite support and response activities are identified. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.B 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.3 Emergency Response Support and Resources 
Arrangements for requesting assistance resources are 
described, and organizations capable of augmenting the 
planned response are identified. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.C 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.4 Emergency Classification System 
A standard emergency classification scheme is 
specified. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.D 

0 0 Included in 
Section 1. 

Included in Section 1. 
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2.2.5 Notification Methods and Procedures 
The means are described for notification by Dominion of 
state and local response organizations, and for 
notification of emergency personnel and the populace 
within the plume exposure pathway EPZ. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.E 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.6 Emergency Communications 
Provisions are described for prompt communications 
among principal response organizations to emergency 
personnel and to the public. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.F 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.7 Public Education and Information 
An emergency planning program for the public and 
news media is described. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.G 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.8 Emergency Facilities and Equipment 
Adequate emergency facilities and equipment to 
support the emergency response are described. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.H 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.9 Accident Assessment 
Adequate methods, systems, and equipment are 
described for assessing and monitoring actual or 
potential offsite consequences of a radiological 
emergency condition. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.I 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.10 Protective Response 
A range of protective actions is described for the plume 
exposure pathway EPZ for the public and emergency 
workers. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.J 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.11 Radiological Exposure Control 
Means are described for controlling radiological 
exposures to emergency workers in an emergency. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.K 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.12 Medical and Public Health Support 
Contacts and arrangements are described for medical 
services for contaminated injured individuals. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.L 

0 0 Included in 
Section 1. 

Included in Section 1. 
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2.2.13 Recovery and Reentry Planning and Postaccident 
Operations 
Per NUREG-0654 (R1/S2), this section is not applicable 
to ESPs. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.M 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.14 Exercises and Drills 
Per NUREG-0654 (R1/S2), this section is not applicable 
to ESPs. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.N 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.15 Radiological Emergency Response Training 
A radiological emergency response training program is 
described for those who may be called on to assist in an 
emergency. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.O 

0 0 Included in 
Section 1. 

Included in Section 1. 

2.2.16 Responsibility for the Planning Effort 
Responsibilities are established for plan development 
and review and for distribution of emergency plans, and 
training is described for planners. 

• NUREG-0654, Revision 1, 
Supplement 2, Section V.P 

0 0 Included in 
Section 1. 

Included in Section 1. 

3. CONTACTS AND ARRANGEMENTS 
This section describes contacts and arrangements that 
Dominion has made for the Emergency Plan. 

• 10 CFR 52.17(b)(3) 
• NUREG-0654, Revision 1, 

Supplement 2, Sections II.B 
and III.C 

0 0 Included in 
Section 1. 

Included in Section 1. 

4. CONFORMANCE WITH REGULATORY REQUIREMENTS 
AND GUIDANCE 
This section identifies the conformance (compliance) 
with applicable regulatory requirements (e.g., 10 CFR) 
and regulatory guidance documents (e.g., Regulatory 
Guides, NEI 01-02, NUREGs, etc.) 

None 0 0 Included in 
Section 1. 

Included in Section 1. 

5. References 
 

None 0 0 Included in 
Section 1. 

Included in Section 1. 

NA Compile and Issue Revision A ERP 
 
Review Revision A ERP 
 
Resolve Comments and Issue Revision B ERP 

N/A 0 0 LIC 60 60 hours 
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PART 5 – PROGRAMS AND PLANS 

--- Table of Contents 
 

None     

Plan 1 QUALITY ASSURANCE PROGRAM 
A Quality Assurance Program for the North Anna ESP 
project is developed and submitted to the NRC for 
review.  A summary of the detailed QAP is Included in 
Section this part of the ESP Application. 

• 10 CFR 50.34(a) 0 0 QA 320 320 hours 

Plan 2 SITE REDRESS PLAN 
 

• 10 CFR 52.17(c) 
• 10 CFR 50.10(e)(1) 
• NEI 01-02, Section 3.2.3 
• Reference 1, Section 5 

0 0 0 0 

1. DESCRIPTION OF SITE PREPARATION ACTIVITIES 
This section describes the site preparation activities 
that are planned for each reactor type based on the 
evaluations and engineering performed in support of 
SSAR Section 1.3 and ER Section 3. 

• 10 CFR 50.10(e)(1) 
• 10 CFR 52.25 

GHES5 16 
MECH 16 
ELEC 16 
CIV 16 
CONS 40 

GHES5 12 
MECH 8 
ELEC 8 
CIV 32 

GHES5 32 
MECH 8 
ELEC 8 
CIV 60 
CONS 48 

352 hours 

2. SITE REDRESS PLAN 
This section introduces the material in Sections 2.1 
through 2.6. 

• Reference 1, Section 5 GHES5 16 
MECH 16 
ELEC 16 
CIV 16 

LIC 32 
ENV1 12 
ENV2 24 
ENV3 10 
ENV4 14 
GHES5 32 
CONS 20 

LIC 20 
ENV1 2 
ENV2 4 
ENV3 2 
ENV4 4 
GHES5 12 
MECH 16 
ELEC 16 
CIV 32 
CONS 24 

340 hours 

2.1 General 
This section outlines the overall objectives for the 
redress plan and the conceptual options that were 
considered. 

• Reference 1, Section 5.1 Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 
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2.2 Site Redress Criteria 
This section identifies the criteria that govern the 
redress plan and activities. 

• Reference 1, Section 5.2 Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 

2.3 Description of Redress Plan 
This section describes the activities that will be 
implemented to redress the site including: 
• Physical Activities 
• Future Site Ownership and Use 
• Use of Applicant-Constructed Facilities for Future 

Use 
• Habitat Replacement 
• Restoration of Sensitive Water Resource Features 
• Recontouring, Revegetation, and Replanting Cleared 

Areas 
• Potential Liabilities 
• Potential Contamination 

• NEI 01-02, Section 3.2.3 
• Reference 1, Section 5.3 

Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 

2.4 Impacts on Existing Redress and Decommissioning 
Plans 
This section identifies and evaluates any impacts on 
plans for the existing units and the ISFSI. 

• NEI 01-02, Section 3.2.3 Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 

2.5 Financial Capability 
This section describes Dominion's financial capability to 
complete the redress of the site if the unit(s) should not 
be built. 

• Reference 1, Section 5 Included in 
Section 2. 

Included in 
Section 2. 

Included in 
Section 2. 

Included in Section 2. 
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OTHER PROJECT ACTIVITIES 

1. PREPARE PROJECT PROCEDURES, QA PLAN, ETC. QA 360 
 

360 hours 

2. NRC REVIEW AND APPROVAL 
• Compile and Submit Revision 0 ESP Application 
• NRC Review Costs including NRC Subcontractor costs 
• Respond to NRC Requests for Additional Information 
• Prepare Revisions to the ESP Application 
• Attend Meetings 
• Support Hearings 
 
NRC hours based on Table V.D-1 in NRC SECY-01-0188, 
dated October 12, 2001, "Future Licensing and 
Inspection Readiness Assessment."  20 FTEs x 2080 
hours/yr x 0.33 (1/3 of costs for 3 lead applicants) = 
13867 NRC review hours.  $1,700,000 x 0.33 = 
$567,000 in NRC subcontractor costs. 

LIC 644 
LEG1 120 
LEG2 120 
ENV1 500 
ENV4 500 
GHES2 500 
GHES5 500 
MECH 200 
ELEC 120 
NUC 200 
CONS 60 
PROC 80 
    
S/C:   $15,000 
 
NRC 13867 
NRC S/C:  $567,000 

3504 hours 
S/C:  $15,000 
 
NRC:  13867 hours 
NRC S/C:  $567,000 

3. PROJECT MANAGEMENT 
0.5 FTE for Dominion and Contractor for 33 months. 

PM 2695 
CPM 2695 

5390 hours 

4. PROJECT ENGINEER 
1.0 FTE for Dominion and Contractor for 15 months, 0.5 
FTE for 18 months. 

PE 3920 
CPE 3920 

7840 hours 

5. TECHNOLOGY ENGINEER 
0.25 FTE for 33 months. 

TECH 1350 1350 hours 
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Table 7-1.  North Anna ESP Resource Estimate 

Resource Requirements (Hours) 

Number Activity Resources Total 

6. LICENSING 
0.7 FTE for Dominion for 15 months, 1.0 FTE for 
Contractor for 15 months, 0.5 FTE for Dominion and 
Contractor for 18 months. 

LIC 3220 
CLIC 3920 

7140 hours 

7. PROJECT CONTROLS 
0.5 FTE for 33 months. 

PRC 2695 2695 hours 

8. QUALITY ASSURANCE QA 800 
 

800 hours 

9. LEGAL LEG1 240 
LEG2 240 

480 hours 

10. PUBLIC RELATIONS PRL 572 572 hours 

11. ADMINISTRATION 
1.0 FTE for 15 months, 0.5 FTE for 18 months. 

ADM 3920 3920 hours 

12. CONFIGURATION CONTROL 
2.0 FTE for 15 months, 1.0 FTE for 18 months. 

CONF 6370 6370 hours 

13. ENVIRONMENTAL PROJECT ENGINEER 
0.5 FTE for 33 months. 

EPE 2695 2695 hours 
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Table 7-1.  North Anna ESP Resource Estimate. 

Definition of Resource Types 
 
ADM  Administration 
CLIC  Contractor Senior Licensing Engineer 
CONF  Configuration Engineer 
CONS  Construction Manager 
CPE  Contractor PE 
CPM  Contractor PM 
ELEC  Senior Electrical Engineer 
ENV1  Environmental Engineering Specialist 
ENV2  Senior Environmental Engineer I 
ENV3  Senior Environmental Engineer II 
ENV4  Senior Principal Environmental Engineer 
EP  Emergency Planning Specialist 
EPE  Environmental Project Engineer 
GHES1  Geotechnical/Hydrological Engineer 
GHES2  Geotechnical/Hydrological Engineering Specialist 
GHES3  Senior Geotechnical/Hydrological Engineer I 
 

 
 
GHES4  Senior Geotechnical/Hydrological Engineer II 
GHES5  Senior Principal Geotechnical/Hydrological Engineer I 
GHES6  Senior Principal Geotechnical/Hydrological Engineer II 
LEG1  Legal Counsel 
LEG2  Senior Legal Counsel 
LIC  Applicant Senior Licensing Engineer 
NRC  U.S. Nuclear Regulatory Commission 
NUC  Senior Nuclear Engineer 
PE  Applicant PE 
PM  Applicant PM 
PRC  Project Controls Manager 
PRL  Public Relations Manager 
PROC  Procurement Manager 
QA  Quality Assurance 
TECH  Senior Technology Engineer 

References 
 
1. March 5, 1984 letter from Francis X. Gavigan, Director, Office of Breeder Demonstration Projects, Office of Nuclear Energy, U.S. Department of Energy, to Mr. Thomas King, Acting 

Director, CRBR Program Office, U.S. Nuclear Regulatory Commission, Subject:  Clinch River Breeder Reactor Plant (CRBRP) Site Redress Plan. 
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Table 7-2.  North Anna ESP Manhour Resources (Hours by Quarter) 

Resource 1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q 9Q 10Q 11Q 12Q Total 

ADM 
Administration 

333 333 323 328 333 333 328 328 333 333 323 292 3920 

CIV 
Senior Civil Engineer 

704 96 54 164 43 18 18 18 18 18 18 11 1180 

CLIC 
Contractor Senior Lic. Engr. 

333 333 323 328 333 333 328 328 333 333 323 292 3920 

CONF 
Configuration Engineer 

816 816 796 806 816 383 328 328 333 333 333 292 6370 

CONS 
Construction Manager 

147 93 45 153 22 9 9 9 9 9 9 6 520 

CPE 
Contractor Project Engineer 

333 333 323 328 333 333 328 328 333 333 323 292 3920 

CPM 
Contractor Project Manager 

230 230 223 227 230 230 227 227 231 230 223 187 2695 

ELEC 
Senior Electrical Engineer 

219 45 25 154 42 18 18 18 18 18 18 11 604 

ENV1 
Environmental Engineer 

347 494 207 127 19 77 75 74 75 76 74 45 1690 

ENV2 
Environmental Engineer 

605 701 320 181 41 0 0 0 0 0 0 0 1848 

ENV3 
Environmental Engineer 

262 393 180 106 2 0 0 0 0 0 0 0 440 

ENV4 
Environmental Engineer 

532 738 389 315 157 77 75 74 75 76 74 45 2627 

EP 
Emergency Planning Specialist 

123 317 0 0 0 0 0 0 0 0 0 0 440 

EPE 
Environ. Project Engineer 

230 230 223 227 230 230 227 227 231 230 223 187 2695 

GHES1 
Geotech/Hydro Engineer 

191 480 564 135 0 0 0 0 0 0 0 0 1370 

GHES2 
Geotech/Hydro Engineer 

422 1163 820 107 46 77 75 74 75 76 74 47 3056 
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Table 7-2.  North Anna ESP Manhour Resources (Hours by Quarter) 

Resource 1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q 9Q 10Q 11Q 12Q Total 

GHES3 
Geotech/Hydro Engineer 

281 934 748 177 0 0 0 0 0 0 0 0 2140 

GHES4 
Geotech/Hydro Engineer 

48 162 284 128 0 0 0 0 0 0 0 0 622 

GHES5 
Geotech/Hydro Engineer 

364 1127 1052 387 149 77 75 74 75 76 74 48 3578 

GHES6 
Geotech/Hydro Engineer 

11 141 129 9 0 0 0 0 0 0 0 0 290 

LEG1 
Legal Counsel 

21 21 20 21 21 20 20 21 28 54 18 15 280 

LEG2 
Senior Legal Counsel 

21 21 20 21 21 20 20 21 28 54 18 15 280 

LIC 
Applicant Sr. Licensing Engr. 

308 368 353 373 318 433 388 448 453 453 443 338 4676 

MECH 
Senior Mechanical Engineer 

550 87 25 244 52 31 30 30 30 31 30 16 1156 

NUC 
Senior Nuclear Engineer 

537 838 368 88 48 31 30 30 30 31 30 17 2078 

PE 
Applicant PE 

333 333 323 328 333 333 328 328 333 333 323 292 3920 

PM 
Applicant PM 

381 318 360 270 260 230 257 227 231 230 223 188 3175 

PRC 
Project Controls Manager 

230 230 223 227 230 230 227 227 231 230 223 187 2695 

PRL 
Public Relations Manager 

48 48 47 47 48 49 48 47 48 48 48 46 572 

PROC 
Procurement Manager 

38 144 151 4 1 12 12 12 12 12 12 10 420 

QA 
Quality Assurance 

493 159 156 144 68 68 66 66 66 68 66 60 1480 

TECH 
Senior Technology Engineer 

260 270 245 227 230 230 227 198 198 198 170 141 2594 
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Table 7-2.  North Anna ESP Manhour Resources (Hours by Quarter) 

Resource 1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q 9Q 10Q 11Q 12Q Total 

TOTAL HOURS 9751 11996 9319 6381 4425 3882 3764 3762 3827 3883 3683 3080 67753 
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Table 7-3.  Order of Magnitude Cost Estimate 

 Hours Labor Dollars 

Travel and 
Subcontract 

Dollars Total Dollars 

Part 1 
Introduction 

60 7,122 0 7,122 

Part 2  
Site Safety Analysis Report 

12284 1,458,111 271,000 1,729,111 

Part 3  
Environmental Report 

10772 1,278,636 417,000 1,695,636 

Part 4 
Major Features Emergency Response Plan 

500 59,350 0 59,350 

Part 5 
Programs and Plans 

1012 120,124 0 120,124 

Other Project Activities 
Applicant 
NRC 

 
43116 
13867 

 
5,117,869 
2,288,000 

 
161,500 
567,000 

 
5,279,369 
2,855,000 

TOTAL 81611 10,329,212 1,416,500 11,745,712 
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Figure 7-2.  Schedule for North Anna Early Site Permit 
 

Project Formation Activities

n Prepare Procedures

n Authorization to Proceed

Prepare ESP Application

n Begin Preparation of ESP Application

n Prepare Writer’s Guide

n Prepare ESP Administrative Information

n Prepare SSAR Introduction

n Prepare SSAR Site Characteristics

n Prepare SSAR Existing Facility Impacts

n Prepare SSAR Regulatory Conformance

n Review/Compile Draft Site Safety 
Analysis Report

n Prepare ER Introduction

n Prepare ER Environmental Description

n Prepare ER Plant Description

n Prepare ER Construction Impacts

n Prepare ER Land-Use Impacts

n Prepare ER Monitoring Programs

n Prepare ER Postulated Accidents

n Prepare ER Need for Power

n Prepare ER Alternatives

n Prepare ER Environmental 
Consequences

n Review/Compile Draft Environmental 
Report

n Prepare Major Features Emergency Plan

n Review/Compile Draft Emergency Plan

n Prepare Site Redress Plan

n Review/Compile Draft Programs and 
Plans

n Review/Compile Final ESP Application

n ESP Application Submitted to NRC

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Months

Project Formation Activities

n Prepare Procedures

n Authorization to Proceed

Prepare ESP Application

n Begin Preparation of ESP Application

n Prepare Writer’s Guide

n Prepare ESP Administrative Information

n Prepare SSAR Introduction

n Prepare SSAR Site Characteristics

n Prepare SSAR Existing Facility Impacts

n Prepare SSAR Regulatory Conformance

n Review/Compile Draft Site Safety 
Analysis Report

n Prepare ER Introduction

n Prepare ER Environmental Description

n Prepare ER Plant Description

n Prepare ER Construction Impacts

n Prepare ER Land-Use Impacts

n Prepare ER Monitoring Programs

n Prepare ER Postulated Accidents

n Prepare ER Need for Power

n Prepare ER Alternatives

n Prepare ER Environmental 
Consequences

n Review/Compile Draft Environmental 
Report

n Prepare Major Features Emergency Plan

n Review/Compile Draft Emergency Plan

n Prepare Site Redress Plan

n Review/Compile Draft Programs and 
Plans

n Review/Compile Final ESP Application

n ESP Application Submitted to NRC

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Months
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Figure 7-2.  Schedule for North Anna Early Site Permit (cont.) 
 

18 19 20 21 22 23 24 25 26 27 28 29 30 31 3215 16 17 33 34 35

Support NRC Technical Review

Site Safety/Emergency Planning Review

n NRC Conducts Acceptance Review

n NRC Publishes Notice of Receipt

n NRC Conducts Review and Issues RAIs

n Dominion Responds to RAIs

n NRC Issues SER with Open Items

n NRC Receives/Resolves SER Comments

n NRC Issues Supplemental SER

n ACRS Reviews Supplemental SER

n ACRS Issues Letter to Commission

Environmental Review

n NRC Publishes Notice of Intent to Prepare EIS

n NRC Conducts Review and Issues RAIs

n Dominion Responds to RAIs

n Environmental Scoping Meeting Held

n Environmental Scoping Period

n NRC Issues Draft EIS

n NRC Receives/Resolves EIS Comments

n NRC Issues Final EIS

Support NRC Hearing Process

n Pre-Filed Testimony Submitted to ASLB

n ASLB Preparation

n ASLB Evidentiary Hearing Held

n ASLB Deliberations

n ASLB Issues Decision on ESP

n Commission Review

n NRC Issues Early Site Permit

36

Months
18 19 20 21 22 23 24 25 26 27 28 29 30 31 3215 16 17 33 34 35

Support NRC Technical Review

Site Safety/Emergency Planning Review

n NRC Conducts Acceptance Review

n NRC Publishes Notice of Receipt

n NRC Conducts Review and Issues RAIs

n Dominion Responds to RAIs

n NRC Issues SER with Open Items

n NRC Receives/Resolves SER Comments

n NRC Issues Supplemental SER

n ACRS Reviews Supplemental SER

n ACRS Issues Letter to Commission

Environmental Review

n NRC Publishes Notice of Intent to Prepare EIS

n NRC Conducts Review and Issues RAIs

n Dominion Responds to RAIs

n Environmental Scoping Meeting Held

n Environmental Scoping Period

n NRC Issues Draft EIS

n NRC Receives/Resolves EIS Comments

n NRC Issues Final EIS

Support NRC Hearing Process

n Pre-Filed Testimony Submitted to ASLB

n ASLB Preparation

n ASLB Evidentiary Hearing Held

n ASLB Deliberations

n ASLB Issues Decision on ESP

n Commission Review

n NRC Issues Early Site Permit

36

Months
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Part 4 —Lessons Learned 

1. Recommended Changes to Industry Guidelines 

EPRI will evaluate the results of this siting evaluation and include any required changes in a future 
revision of the EPRI “Siting Guide:  Site Selection and Evaluation Criteria for an Early Site Permit Appli-
cation.”
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2. Influence Factors 

2. Influence Factors 

An effective site evaluation process considers many business, engineering, environmental, and socio-
economic factors.  It evaluates applicable NRC, state, local, and other requirements.  In addition, the 
process weighs the factors and assesses sites based on the relative contribution of each factor.  The 
site selection process is intended to be rigorous, repeatable, and usable by any entity interested in 
evaluating potential sites for new nuclear generating facilities.  Because of the large number and vari-
ety of issues considered in site selection, it is essential that a structured framework be used for the 
process to be objective and yield results in which decision-makers have confidence. 

However, any entity conducting such an evaluation also brings to the process a unique perspective.  
That perspective may be driven by any number of factors, including the entity’s business objectives, 
business models, management style, risk tolerance, political climate, public perception, preconceived 
notions, and other factors in its business environment—any and all of which may serve to influence 
decision-making in a manner unique to that entity. 

In this site evaluation study, two commercial and three DOE sites were evaluated.  All sites were sub-
jected to the rigorous site evaluation process summarized in Appendix A.  Those evaluations resulted 
in a numerical Site Merit “score” for each site. 

The original Site Evaluation Process divided the site screening and evaluation criteria into 3 groups:  
(1) Engineering/Economic, (2) Environmental, and (3) Sociological.  The criteria included in each origi-
nal group are identified in Table 2-1. 

 
Table 2-1.  Original Criteria Groups 

Group  Criteria Included 

Engineering/Economic Electricity Projections 
Transmission System 
Site Size 
Site Topography 
Environmentally Sensitive Areas 
Emergency Planning 
Labor Supply 
Transportation Access 
Security 
Hazardous Land Uses 
Ease of Decommissioning 
Water and Air 
Regulatory 
Site Development Costs 
Schedule 

Geologic Hazards 
Site-Specific SSE 
Capable Faults 
Liquefaction Potential 
Bearing Material 
Near-Surface Material Groundwater 
Flooding Potential 
Ice Formation 
Cooling Water Source 
Temperature & Moisture 
Winds 
Rainfall 
Snow 
Atmospheric Dispersion 

Environmental Terrestrial Habitat 
Terrestrial Vegetation 
Aquatic Habitat/Organisms 

Groundwater 
Surface Water 
Population 
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Table 2-1.  Original Criteria Groups 

Group  Criteria Included 

Sociological Present/Planned Land Use 
Demography 
Socioeconomic Benefits 
Agricultural/Industrial 
Aesthetics 

Historic/Archaeological 
Transportation Network 
Stakeholder Support 
Environmental Justice 

 

The relative importance of each criterion and criterion group was reflected as a numerical weight 
value based on the collective judgment of the Dominion and Bechtel experts involved in the study.   

As the study proceeded however, it was recognized that the original grouping and weighting of criteria 
did not accurately reflect the major factors that would influence the evaluation of both commercial 
and DOE sites, particularly the conditions that would be needed to support the construction and op-
eration of a merchant power plant outside of Dominion’s historic service area.  It became clear that a 
change to the evaluation process and its treatment of these significant factors was needed.  After a 
series of meetings to discuss the issue and potential approaches, it was decided to establish a sepa-
rate Criterion Group for those top economic criteria that have the most influence on Dominion’s busi-
ness case analysis.  The revised criteria groups are shown in Table 2-2.  The weighting for each group 
and criterion are shown in Part 2 (Tables 6-3 through 6-5) and Part 3 (Tables 6-3 and 6-4). 

 
Table 2-2.  Revised Criteria Groups 

Group  Criteria Included 

Economic Electricity Projections 
Transmission System 

Stakeholder Support 
Site Development Costs 

Engineering Site Size 
Site Topography 
Environmentally Sensitive Areas 
Emergency Planning 
Labor Supply 
Transportation Access 
Security 
Hazardous Land Uses 
Ease of Decommissioning 
Water and Air 
Regulatory 
Schedule 
Geologic Hazards 
Site-Specific SSE 

Capable Faults 
Liquefaction Potential 
Bearing Material 
Near-Surface Material Groundwater 
Flooding Potential 
Ice Formation 
Cooling Water Source 
Temperature & Moisture 
Winds 
Rainfall 
Snow 
Atmospheric Dispersion 

Environmental Terrestrial Habitat 
Terrestrial Vegetation 
Aquatic Habitat/Organisms 

Groundwater 
Surface Water 
Population 
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Table 2-2.  Revised Criteria Groups 

Group  Criteria Included 

Sociological Present/Planned Land Use 
Demography 
Socioeconomic Benefits 
Agricultural/Industrial 

Aesthetics 
Historic/Archaeological 
Transportation Network 
Environmental Justice 

 

The revised criterion groups and weighting more accurately reflect Dominion’s evaluation and deci-
sion-making process and the relative importance of the key factors that influence that process. 
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Part 5 —Combined License Application 

1. COL Table of Contents 

As an additional task, a preliminary table of contents for a Combined License (COL) Application was 
developed based on a review of 10 CFR 52, 10 CFR 50, and related NRC and industry guidance 
documents.  The preliminary table of contents is provided in Table 1-1 and would be expected to 
change based on further review and understanding of the NRC’s requirements and expectations under 
the new 10 CFR 52 licensing process.  Major parts of the COL Application are described below. 

n Part 0 – Transmittal Letter 

A transmittal letter is prepared and signed by a company executive under oath or affirmation. 

n Part 1 – License Application 

The License Application contains the information required by 10 CFR 52.77 and 10 CFR 50.33 includ-
ing Class of License, Financial Information, Emergency Response Plans, Schedule, List of Agencies 
Having Jurisdiction/List of Trade and News Publications, Restricted Data, Decommissioning Funding 
Information, and Antitrust Information. 

n Part 2 – Final Safety Analysis Report 

The Final Safety Analysis Report would contain the information required by 10 CFR 52.79(b) and 10 
CFR 50.34(b).  Existing guidance, such as Regulatory Guide 1.70, "Standard Format and Contents of 
Safety Analysis Reports for Nuclear Power Plants, and NUREG-0800, "Standard Review Plan for the 
Review of Safety Analysis Reports for Nuclear Power Plants" would be used in the preparation of the 
FSAR.   

If the COL Application references an ESP, information from the ESP Application would be incorporated 
by reference.  Similarly, if the COL Application references a 10 CFR 52 Subpart C Design Certification, 
information from the Design Certification or Design Certification Application would be incorporated by 
reference. 

n Part 3 – Environmental Report 

If the COL Application references an ESP, the ESP Application Environmental Report would be in-
corporated by reference.  However, any environmental issues not addressed at the ESP stage 
would need to be included in the COL Application.  

If the COL Application does not reference an ESP, a full environmental report satisfying the require-
ments of 10 CFR 52.79(a)(2), 10 CFR 51, and NUREG-1555, “Standard Review Plans for Environ-
mental Reviews for Nuclear Power Plants,” would be prepared. 
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n Part 4 – Technical Specifications 

If the COL Application references an ESP and Design Certification, the COL Technical Specifications 
would incorporate information from the ESP and Design Certification. 

n Part 5 – Programs, Plans, and Manuals 

Numerous programs, plans, and manuals would be required to satisfy 10 CFR 52 and 10 CFR re-
quirements.  A significant new program under 10 CFR 52 would be the development of the Inspec-
tions, Tests, Analyses, and Acceptance Criteria (ITAAC) required by 10 CFR 52.79(c).  As applicable, 
information from the ESP and Design Certification would be incorporated.  Tables of contents for sev-
eral programs and plans are included in Table 1-1 to illustrate how extensive many of the programs 
and plans will be to satisfy NRC requirements. 

n Other 

Other activities associated with a COL would include development of a Project Execution Plan; prepara-
tion of a Writer’s Guide; evaluation of NRC generic communications such as Bulletins, Notices, and 
Generic Letters; the NRC review and hearing process and the Applicant’s support of that process; and 
support of the NRC’s Construction Inspection Program and ITAAC process. 

 

Table 1-1.  Preliminary Combined License Application Table of Contents 

Section Section Title 

Regulatory Requirements 
Applicable Guidance 

Reference Documents 

PART 0 – TRANSMITTAL LETTER 

--- Transmittal Letter – Signed under Oath or Affirmation 
• 10 CFR 52.75 
• 10 CFR 50.4 
• 10 CFR 50.30(a), (b) 

PART 1 – LICENSE APPLICATION 

--- Table of Contents 
List of Tables 
List of Figures 
Abbreviations 

• 10 CFR 52.77 
• 10 CFR 50.33 

1. INTRODUCTION 
 

None 

2. APPLICATION FORMAT AND CONTENT 
 

None 
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Table 1-1.  Preliminary Combined License Application Table of Contents 

Section Section Title 

Regulatory Requirements 
Applicable Guidance 

Reference Documents 

3. INFORMATION REQUIRED BY 10 CFR 50.33(a) THROUGH 
(k) 
Applicant Information 
Class of License 
Financial Information 
Emergency Response Plans 
Schedule 
List of Agencies Having Jurisdiction/List of Trade and News 
Publications 
Restricted Data 
Decommissioning Funding Information 
Antitrust Information 

• 10 CFR 52.77 
• 10 CFR 50.33(a) through (k) 
• 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(7) 
• 10 CFR 50.75 
• Regulatory Guides 9.1, 9.2, 9.3 
 

4. REFERENCES 
 

None 

PART 2 – FINAL SAFETY ANALYSIS REPORT 

--- Table of Contents 
Acronyms 
List of Tables 
List of Figures 
Abbreviations 
If the COL Application references an ESP and Design 
Certification, the COL Application FSAR will incorporate the 
ESP Application SSAR and the Design Certification 
information by reference. 

• 10 CFR 52.79(b) 
• 10 CFR 50.34(a)(1) 
• 10 CFR 52.47(a) 
• Regulatory Guide 1.70 
• NUREG-0800 
• ESP Application SSAR 
• Design Certification Information 

1. 
 

INTRODUCTION AND GENERAL DESCRIPTION OF PLANT • Regulatory Guide 1.70, Chapter 1  
• NUREG-0800, Chapter 1 

1.1 Introduction • Regulatory Guide 1.70, Section 1.1 

1.2 General Plant Description • Regulatory Guide 1.70, Section 1.2 

1.3 Comparison Tables • Regulatory Guide 1.70, Section 1.3 

1.4 Identification of Agents and Contractors • Regulatory Guide 1.70, Section 1.4 

1.5 Requirements for Further Technical Information • Regulatory Guide 1.70, Section 1.5 

1.6 Material Incorporated by Reference • Regulatory Guide 1.70, Section 1.6 

1.7 Drawings and Other Detailed Information  • Regulatory Guide 1.70, Section 1.7 

1.8 Conformance to NRC Regulatory Guides • Regulatory Guide 1.70, Section 1.8 

1.9 Standard Designs • Regulatory Guide 1.70, Section 1.9  
• NUREG-0800, Section 1.8 
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2. SITE CHARACTERISTICS 
If the COL Application references an ESP, FSAR Chapter 2 
would incorporate Chapter 2 of the Early Site Permit 
Application Site Safety Analysis Report (SSAR) by reference. 
 
If the COL Application does not reference an ESP, a 
complete FSAR Chapter 2 would be needed.  See Table 7-1 
in Parts 2 and 3 for an outline of SSAR Chapter 2. 

• Regulatory Guide 1.70, Chapter 2  
• NUREG-0800, Chapter 2 
• ESP Application, SSAR Chapter 2 

3. DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT, 
AND SYSTEMS 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 3 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 3  
• NUREG-0800, Chapter 3 

3.1 Conformance with NRC General Design Criteria • 10 CFR 50 Appendix A 
• Regulatory Guide 1.70, Section 3.1 

3.2 Classification of Structures, Systems, and Components • Regulatory Guide 1.70, Section 3.2 
• Regulatory Guides 1.26, 1.29 
• NUREG-0800, Sections 3.2.1 and 3.2.2 

3.3 Wind and Tornado Loadings • Regulatory Guide 1.70, Section 3.3  
• NUREG-0800, Sections 3.3.1 and 3.3.2 

3.4 Water Level (Flood) Design • Regulatory Guide 1.70, Section 3.4 
• Regulatory Guides 1.59, 1.102  
• NUREG-0800, Sections 3.4.1 and 3.4.2 

3.5 Missile Protection • Regulatory Guide 1.70, Section 3.5 
• Regulatory Guides 1.3, 1.27, 1.76, 1.91, 

1.115, 1.117  
• NUREG-0800, Sections 3.5.1.1 through 

3.5.1.6, 3.5.2, 3.5.3 

3.6 Protection Against Dynamic Effects Associated With the 
Postulated Rupture of Piping 

• Regulatory Guide 1.70, Section 3.6 
• Regulatory Guides 1.11, 1.70  
• NUREG-0800, Sections 3.6.1 and 3.6.2 

3.7 Seismic Design • Regulatory Guide 1.70, Section 3.7 
• Regulatory Guides 1.12, 1.60, 1.61, 

1.70, 1.92, 1.122  
• NUREG-0800, Sections 3.7.1 through 

3.7.4 
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3.8 Design of Category I Structures • 10 CFR 50.55a 
• Regulatory Guide 1.70, Section 3.8 
• Regulatory Guides 1.10, 1.15, 1.18, 

1.19, 1.29, 1.35, 1.55, 1.57, 1.60, 1.61, 
1.70, 1.76, 1.90, 1.92, 1.94, 1.103, 
1.107, 1.124, 1.142  

• NUREG-0800, Sections 3.8.1 through 
3.8.5 

3.9 Mechanical Systems and Components • Regulatory Guide 1.70, Section 3.9 
• Regulatory Guides 1.20, 1.26, 1.29, 

1.48, 1.61, 1.63, 1.68, 1.73, 1.89, 1.92, 
1.100, 1.124, 1.130, 1.131, 1.148, 
1.174, 1.175  

• NUREG-0800, Sections 3.9.1 through 
3.9.8 

• Generic Letters 89-04, 89-08, 89-10, 
96-05 

3.10 Seismic Qualification of Seismic Category I Instrumentation 
and Electrical Equipment 

• Regulatory Guide 1.70, Section 3.10 
• Regulatory Guides 1.69, 1.89, 1.92, 

1.100  
• NUREG-0800, Section 3.10 

3.11 Environmental Design of Mechanical and Electrical 
Equipment 

• Regulatory Guide 1.70, Section 3.11 
• Regulatory Guides 1.40, 1.63, 1.73, 

1.89, 1.131  
• NUREG-0800, Section 3.11 

4. REACTOR 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 4 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 4 
• NUREG-0800, Chapter 4 

4.1 Summary Description • Regulatory Guide 1.70, Section 4.1 

4.2 Fuel System Design • 10 CFR 50.46 
• 10 CFR 50 Appendix K 
• Regulatory Guide 1.70, Section 4.2  
• NUREG-0800, Section 4.2 
• Regulatory Guide 1.77 

4.3 Nuclear Design • Regulatory Guide 1.70, Section 4.3  
• NUREG-0800, Section 4.3 

4.4 Thermal and Hydraulic Design • Regulatory Guide 1.70, Section 4.4  
• NUREG-0800, Section 4.4 
• Regulatory Guides 1.68, 1.133 
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4.5 Reactor Materials • 10 CFR 50.55a 
• Regulatory Guide 1.70, Section 4.5  
• NUREG-0800, Sections 4.5.1 and 4.5.2 
• Regulatory Guide 1.31, 1.37, 1.44, 1.85 

4.6 Functional Design of Reactivity Control Systems • Regulatory Guide 1.70, Section 4.6  
• NUREG-0800, Section 4.6 

5. REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 5 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 5  
• NUREG-0800, Chapter 5 

5.1 Summary Description • Regulatory Guide 1.70, Section 5.1 

5.2 Integrity of the Reactor Coolant Pressure Boundary • 10 CFR 50 Appendix G 
• 10 CFR 50.55a 
• Regulatory Guide 1.70, Section 5.2  
• NUREG-0800, Sections 5.2.1.1, 5.2.1.2, 

5.2.2 through 5.2.5 
• Regulatory Guides 1.23, 1.84, 1.85, 

1.147 

5.3 Reactor Vessels 
 

• Regulatory Guide 1.70, Section 5.3  
• NUREG-0800, Sections 5.3.1 through 

5.3.3 

5.4 Component and Subsystem Design • Regulatory Guide 1.70, Section 5.4  
• NUREG-0800, Sections 5.4, 5.4.1.1, 

5.4.2.1, 5.4.2.2, 5.4.6, 5.4.7, 5.4.8, 
5.4.11, 5.4.12 

6. ENGINEERED SAFETY FEATURES 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 6 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 6  
• NUREG-0800, Chapter 6 

6.1 Engineering Safety Features Materials • Regulatory Guide 1.70, Section 6.1  
• NUREG-0800, Sections 6.1.1 and 6.1.2 

6.2 Containment Systems • Regulatory Guide 1.70, Section 6.2  
• NUREG-0800, Sections 6.2.1, 6.2.1.1A 

through 6.2.1.1C, 6.2.1.2 through 
6.2.1.5, 6.2.2 through 6.2.7 

6.3 Emergency Core Cooling System  • Regulatory Guide 1.70, Section 6.3  
• NUREG-0800, Section 6.3 

6.4 Habitability Systems • Regulatory Guide 1.70, Section 6.4  
• NUREG-0800, Section 6.4 
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6.5 Fission Product Removal and Control Systems • Regulatory Guide 1.70, Section 6.5  
• NUREG-0800, Sections 6.5.1 through 

6.5.5 

6.6 Inservice Inspection of Class 2 and 3 Components • Regulatory Guide 1.70, Section 6.6  
• NUREG-0800, Section 6.6 
• Regulatory Guides 1.147, 1.175, 1.178 

6.7 Main Steam Isolation Valve Leakage Control Systems • Regulatory Guide 1.70, Section 6.7  
• NUREG-0800, Section 6.7 

6.8 Other Engineered Safety Features • Regulatory Guide 1.70, Section 6.8 

7. INSTRUMENTATION AND CONTROLS 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 7 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 7 
• NUREG-0800, Chapter 7 

7.1 Introduction • NUREG-0800, Section 7.1 

7.2 Reactor Trip System • NUREG-0800, Section 7.2 
• Regulatory Guide 1.70, Section 7.2 

7.3 Engineered Safety Features System • NUREG-0800, Section 7.3 
• Regulatory Guide 1.70, Section 7.3 

7.4 Safe Shutdown Systems • NUREG-0800, Section 7.4 
• Regulatory Guide 1.70, Section 7.4 

7.5 Information Systems • NUREG-0800, Section 7.5 
• Regulatory Guide 1.70, Section 7.5 

7.6 Interlock Systems • NUREG-0800, Section 7.6 

7.7 Control Systems • NUREG-0800, Section 7.7 
• Regulatory Guide 1.70, Sections 7.6 and 

7.7 

7.8 Diverse I&C Systems • NUREG-0800, Section 7.8 
• Regulatory Guide 1.70, Section 7.6 

7.9 Data Communication Systems • NUREG-0800, Section 7.9 

8. ELECTRIC POWER 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 8 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 8  
• NUREG-0800, Chapter 8 

8.1 Introduction • Regulatory Guide 1.70, Section 8.1  
• NUREG-0800, Section 8.1 
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8.2 Offsite Power System • Regulatory Guide 1.70, Section 8.2 
• NUREG-0800, Section 8.2 

8.3 Onsite Power Systems • Regulatory Guide 1.70, Section 8.3  
• NUREG-0800, Sections 8.3.1 and 8.3.2 

9. AUXILIARY SYSTEMS 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 9 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 9  
• NUREG-0800, Chapter 9 

9.1 Fuel Storage and Handling • Regulatory Guide 1.70, Section 9.1  
• NUREG-0800, Sections 9.1.1 through 

9.1.5 

9.2 Water Systems • Regulatory Guide 1.70, Section 9.2  
• NUREG-0800, Sections 9.2.1 through 

9.2.6 

9.3 Process Auxiliaries • Regulatory Guide 1.70, Section 9.3  
• NUREG-0800, Sections 9.3.1 through 

9.3.5 

9.4 Air Conditioning, Heating, Cooling, and Ventilation • Regulatory Guide 1.70, Section 9.4  
• NUREG-0800, Sections 9.4.1 through 

9.4.5 

9.5 Other Auxiliary Systems • Regulatory Guide 1.70, Section 9.5  
• NUREG-0800, Sections 9.5.1 through 

9.5.8 

10. STEAM AND POWER CONVERSION SYSTEM 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 10 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 10  
• NUREG-0800, Chapter 8 

10.1 Summary Description • Regulatory Guide 1.70, Section 10.1 

10.2 Turbine-Generator • Regulatory Guide 1.70. Section 10.2  
• NUREG-0800, Sections 10.2 and 10.2.3 

10.3 Main Steam Supply System  • Regulatory Guide 1.70, Section 10.3  
• NUREG-0800, Section 10.3 and 10.3.6 

10.4 Other Features of Steam and Power Conversion System • Regulatory Guide 1.70, Section 10.4  
• NUREG-0800, Sections 10.4.1 through 

10.4.9 
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11. RADIOACTIVE WASTE MANAGEMENT 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 11 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 11  
• NUREG-0800, Chapter 11 

11.1 Source Terms • Regulatory Guide 1.70, Section 11.1  
• NUREG-0800, Section 11.1 

11.2 Liquid Waste Management System • Regulatory Guide 1.70, Section 11.2  
• NUREG-0800, Section 11.2 

11.3 Gaseous Waste Management System  • Regulatory Guide 1.70, Section 11.3  
• NUREG-0800, Section 11.3 

11.4 Solid Waste Management System • Regulatory Guide 1.70, Section 11.4  
• NUREG-0800, Section 11.4 

11.5 Process and Effluent Radiological Monitoring and Sampling 
Systems 

• Regulatory Guide 1.70, Section 11.5  
• NUREG-0800, Section 11.5 

12. RADIATION PROTECTION 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 12 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• Regulatory Guide 1.70, Chapter 12  
• NUREG-0800, Chapter 12 

12.1 Ensuring that Occupational Radiation Exposures Are As Low 
As Is Reasonably Achievable 

• 10 CFR 19 
• 10 CFR 20 
• Regulatory Guide 1.70, Section 12.1  
• NUREG-0800, Section 12.1 
• Regulatory Guides 1.8, 1.33, 8.8, 8.10 

12.2 Radiation Sources • Regulatory Guide 1.70, Section 12.2  
• NUREG-0800, Section 12.2 

12.3 Radiation Protection Design Features • Regulatory Guide 1.70, Section 12.3  
• NUREG-0800, Section 12.3 

12.4 Dose Assessment  • Regulatory Guide 1.70, Section 12.4  
• NUREG-0800, Section 12.4 

12.5 Health Physics Program • Regulatory Guide 1.70, Section 12.5  
• NUREG-0800, Section 12.5 
• Regulatory Guides 1.8, 1.33, 1.97, 5.9, 

8.2, 8.3, 8.4, 8.6, 8.7, 8.8, 8.9, 8.10, 
8.13, 8.14, 8.15, 8.20, 8.26, 8.27, 8.28 

13. CONDUCT OF OPERATIONS 
 

• Regulatory Guide 1.70, Chapter 13  
• NUREG-0800, Chapter 13 
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13.1 Organizational Structure of Applicant • Regulatory Guide 1.70, Section 13.1  
• NUREG-0800, Sections 13.1.1 and 

13.1.2 
• Regulatory Guides 1.8, 1.68, 1.33, 

1.114 

13.2 Training • Regulatory Guide 1.70, Section 13.2  
• NUREG-0800, Sections 13.2.1 and 

13.2.2 
• Regulatory Guides 1.8, 1.149 

13.3 Emergency Planning • Regulatory Guide 1.70, Section 13.3  
• NUREG-0800, Section 13.3 

13.4 Review and Audit • Regulatory Guide 1.70, Section 13.4  
• NUREG-0800, Section 13.4 
• Regulatory Guides 1.8, 1.33 

13.5 Plant Procedures • Regulatory Guide 1.70, Section 13.5  
• NUREG-0800, Sections 13.5.1 and 

13.5.2 
• Regulatory Guide 1.33 

13.6 Industrial Security • Regulatory Guide 1.70, Section 13.6  
• NUREG-0800, Section 13.6 
• Regulatory Guides 5.12, 5.20, 5.44, 

5.50 

14. INITIAL TEST PROGRAM 
Elements of the initial test program are related to or support 
corresponding activities in the Inspections, Tests, Analyses, 
and Acceptance Criteria (ITAAC) contained in Part 5 of the 
COL Application. 
 

• 10 CFR 50.34(b)(6)(iii) 
• Regulatory Guide 1.70, Chapter 14  
• NUREG-0800, Chapter 14 
• Regulatory Guides 1.18, 1.20, 1.30, 

1.37, 1.41, 1.52, 1.56, 1.68, 1.68.1, 
1.68.2, 1.68.3 1.72, 1.79, 1.80, 1.95, 
1.108, 1.116, 1.128, 1.139, 1.140 

15. ACCIDENT ANALYSIS 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 15 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• NUREG-0800, Section 15  
• NUREG-0800, Section 15.0, 15.0.1, and 

15.0.2 
• Regulatory Guide 1.70, Chapter 15 

15.1 Increase in Heat Removal by the Secondary System • NUREG-0800, Section 15.1  
• NUREG-0800, Sections 15.1.1 through 

15.1.5 

15.2 Decrease in Heat Removal by the Secondary System • NUREG-0800, Section 15.2  
• NUREG-0800, Sections 15.2.1 through 

15.2.8 
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15.3 Decrease in Reactor Coolant System Flow Rate • NUREG-0800, Section 15.3  
• NUREG-0800, Sections 15.3.1 through 

15.3.4 

15.4 Reactivity and Power Distribution Anomalies • NUREG-0800, Section 15.4  
• NUREG-0800, Sections 15.4.1 through 

15.4.9 

15.5 Increase in Reactor Coolant Inventory • NUREG-0800, Section 15.5  
• NUREG-0800, Section 15.5.1 

15.6 Decrease in Reactor Coolant Inventory • NUREG-0800, Section 15.6  
• NUREG-0800, Sections 15.6.1 through 

15.6.5 

15.7 Radioactive Release from a Subsystem or Component • NUREG-0800, Section 15.7  
• NUREG-0800, Sections 15.7.1 through 

15.7.5 

15.8 Anticipated Transients Without Scram • NUREG-0800, Section 15.8  
• NUREG-0800, Section 15.8 

16. TECHNICAL SPECIFICATIONS • Regulatory Guide 1.70, Chapter 16  
• NUREG-0800, Sections 16.0 and 16.1 

17. QUALITY ASSURANCE 
 

• 10 CFR 50 Appendix A 
• Regulatory Guide 1.70, Chapter 17  
• NUREG-0800, Chapter 17 
• Regulatory Guide 1.8, 1.26, 1.28, 1.29, 

1.30, 1.33, 1.37, 1.38, 1.39, 1.58, 1.64, 
1.74, 1.88, 1.94, 1.116, 1.123, 1.144, 
1.146, 1.152 

17.1 Quality Assurance During Design and Construction  • Regulatory Guide 1.70, Section 17.1  
• NUREG-0800, Section 17.1 and 17.3 

17.2 Quality Assurance During Operations • Regulatory Guide 1.70, Section 17.2  
• NUREG-0800, Section 17.2 and 17.3 

18. HUMAN FACTORS ENGINEERING 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 18 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• NUREG-0800, Chapter 18.0 

18.1 Introduction • NUREG-0800, Section 18.0 

18.2 Control Room and Appendix A • NUREG-0800, Section 18.1 
• Regulatory Guides 1.23, 1.47, 1.97 

18.3 Safety Parameter Display System and Appendix A • NUREG-0800, Section 18.2 
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19. PROBABILISTIC RISK ASSESSMENT 
If the COL Application references an ESP and Design 
Certification, FSAR Chapter 19 would incorporate this 
material by reference and focus on demonstrating that the 
ESP and Design Certification are compatible. 

• NUREG-0800, Chapter 19 and Section 
19.0 

PART 3 – ENVIRONMENTAL REPORT 

 If the COL Application references an ESP, the COL 
Environmental Report will reference the ESP Environmental 
Report.  Any issues not addressed in the ESP Environmental 
Report will need to be included in the COL Application.  
These issues may include severe accidents, severe accident 
mitigation alternatives, and alternative site evaluations 
(subject of a petition for rulemaking from the Nuclear 
Energy Institute).  Also any significant environmental issues 
not considered in the ESP Environmental Report must be 
addressed per 10 CFR 52.89. 
 
If the COL Application does not reference an ESP, a full 
environmental report satisfying the requirements of 10 CFR 
52.79(a)(2), 10 CFR 51, and NUREG-1555, “Standard 
Review Plans for Environmental Reviews for Nuclear Power 
Plants,” would be prepared. 

• 10 CFR 52.79(a)(2) 
• 10 CFR 52.89 
• ESP Application Environmental Report 
• NUREG-1555 
• Regulatory Guide 4.2 
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PART 4 – TECHNICAL SPECIFICATIONS 

Volume 1 SPECIFICATIONS 
1.0 USE AND APPLICATION  
 1.1 Definitions 
 1.2 Logical Connectors 
 1.3 Completion Times 
 1.4 Frequency 
2.0 SAFETY LIMITS 
 2.1 Safety Limits 
 2.2 Safety Limit Violations 
3.0 LIMITING CONDITION FOR OPERATION APPLICABILITY 
 SURVEILLANCE REQUIREMENT APPLICABILITY 
 3.1 Reactivity Control Systems 
 3.2 Power Distribution Limits 
 3.3 Instrumentation 
 3.4 Reactor Coolant System 
 3.5 Emergency Core Cooling System 
 3.6 Containment Systems 
 3.7 Plant Systems 
 3.8 Electrical Power Systems 
 3.9 Refueling Operations 
4.0 DESIGN FEATURES 
 4.1 Site Location 
 4.2 Reactor Core 
 4.3 Fuel Storage 
5.0 ADMINISTRATIVE CONTROLS 
 5.1 Responsibility 
 5.2 Organization 
 5.3 Unit Staff Qualifications 
 5.4 Procedures 
 5.5 Programs and Manuals 
 5.6 Reporting Requirements 
 5.7 High Radiation Area 

• 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(6)(vi) 
• 10 CFR 50.36 
• NUREG-1431 (provides an example of 

Standard Technical Specifications, in this 
case, for Westinghouse plants) 
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Volume 2 BASES 
B2.0 SAFETY LIMITS 
  B2.1 Reactor Core Safety Limits 
  B2.2 Reactor Coolant System (RCS) Pressure 
    Safety Limit 
B3.0 LIMITING CONDITIONS FOR OPERATION (LCO)  
  APPLICABILITY 
  SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 
  B3.1 Reactivity Control Systems 
  B3.2 Power Distribution Limits 
  B3.3 Instrumentation 
  B3.4 Reactor Coolant System (RCS) 
  B3.5 Emergency Core Cooling System (ECCS) 
  B3.6 Containment Systems 
  B3.7 Plant Systems 
  B3.8 Electrical Power Systems 
  B3.9 Refueling Operations 

• 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(6)(vi) 
• 10 CFR 50.36 
• NUREG-1431 (provides an example of 

Standard Technical Specifications, in this 
case, for Westinghouse plants) 

PART 5 – PROGRAMS, PLANS, AND MANUALS 

-- Quality Assurance Programs 
• Quality Assurance Program During COL Application 

Preparation 
• Quality Assurance Program for Design and Construction 
• Operational Quality Assurance Program 

• 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(6)(ii) 
• 10 CFR 50.34(a)(7) 
• 10 CFR 50 Appendix B 

-- Inspections, Tests, Analyses, and Acceptance Criteria 
(ITAAC) 

• 10 CFR 52.79(c) 

-- Emergency Plan 
The COL Application Emergency Plan will incorporate the 
ESP Application Emergency Plan (major features plan or 
complete Emergency Plan, if included in the ESP 
Application) by reference.  A major features plan, if 
approved in the ESP Application, will be expanded to 
become a complete Emergency Plan in the COL Application. 

• 10 CFR 52.79(d) 
• 10 CFR 50.77 
• 10 CFR 50.33(g) 
• 10 CFR 50.34(b)(6)(v) 
• 10 CFR 50 Appendix E 
• ESP Application Emergency Plan 
• NUREG-0654, Revision 1 
• Regulatory Guide 1.101 

-- Site Redress Plan 
The COL Application Site Redress Plan will incorporate the 
Early Site Permit Application Site Redress Plan (if a plan was 
included in the ESP Application) by reference. 

• 10 CFR 52.79(a)(3) 
• 10 CFR 50.10(e)(1) 
• 10 CFR 52.17(c) 
• ESP Application Site Redress Plan 

-- Radiation Protection Program • 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(3) 

-- Operator Requalification Program • 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(8) 



 

 

PART 5 — COMBINED LICENSE APPLICATION 
1. COL Table of Contents 
 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

15 

PART 5 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 1-1.  Preliminary Combined License Application Table of Contents 

Section Section Title 

Regulatory Requirements 
Applicable Guidance 

Reference Documents 

-- Training Program • 10 CFR 50.54(h)(I-1) 
• 10 CFR 55.59 
• 10 CFR 50.120 
• 10 CFR 55.4 

-- Physical Security Plan • 10 CFR 52.79(b) 
• 10 CFR 50.34(c), (e) 
• 10 CFR 11 
• 10 CFR 73 
• 10 CFR 26 

-- Safeguards Contingency Plan • 10 CFR 52.79(b) 
• 10 CFR 50.34(d), (e) 
• 10 CFR 73 

-- Fire Protection Program • 10 CFR 52.79(b) 
• 10 CFR 52.83 
• 10 CFR 50.83 
• 10 CFR 50 Appendix R 
• Regulatory Guide 1.120 

-- Maintenance Rule Program 
1. PURPOSE 
2. APPLICABILITY/SCOPE 
3. REFERENCES 
4. DEFINITIONS 
5. RESPONSIBILITIES 
6. PROCEDURE 
 6.1  Expert Panel 
 6.2  Maintenance Rule Program Manual 
 6.3  Periodic Maintenance Effectiveness 
   Assessment 
   Report 
 6.4  Performance Monitoring Of Systems and  
   Components 
 6.5  Structural Condition Monitoring 
 6.6  Functional Failures 
 6.7  Goal Setting 
 6.8  Performance Criteria Revisions 
 6.9  Performance Criteria Reporting 
 6.10 Removal of Equipment from Service 
 6.11 Balancing Unavailability and Reliability 
 6.12 Industry Experience 
 6.13 Unavailability Determination 
 6.14 Reliability Determination 
7. RECORDS 

• 10 CFR 52.79(b) 
• 10 CFR 52.83 
• 10 CFR 50.65 
• Regulatory Guide 1.160 
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Table 1-1.  Preliminary Combined License Application Table of Contents 

Section Section Title 

Regulatory Requirements 
Applicable Guidance 

Reference Documents 

-- Inservice Inspection Program 
1. PURPOSE 
2. APPLICABILITY/SCOPE 
3. REFERENCES 
4. DEFINITIONS 
5. RESPONSIBILITIES 
6. PROCEDURE 
 6.1 Inservice Inspection Program 
 6.2 Inservice Inspection Program Plan 
 6.3 Inservice Inspection Testing Program 
 6.4 Augmented Testing Program 
 6.5 Conduct of Inspections and Testing 
 6.6 Evaluation of Inservice Inspection and Inservice 
  Testing 
 6.7 Results 
 6.8 Records and Reports 
7. RECORDS 

• 10 CFR 52.83 
• 10 CFR 50.55a (f) and (g) 

-- Equipment Qualification Program • 10 CFR 52.83 
• 10 CFR 50.49 

-- Offsite Dose Calculation Manual/Radioactive Effluents 
Monitoring Program 

• 10 CFR 52.83 
• 10 CFR 50.34a 
• 10 CFR 50.36a 
• 40 CFR 190 

-- Fitness for Duty Program • 10 CFR 52.83 
• 10 CFR 55 
• 10 CFR 55.53(j) 
• 10 CFR 26 

-- Decommissioning Funding Program • 10 CFR 52.77 
• 10 CFR 50.33(k) 
• 10 CFR 50.75(b), (c), (e) 

-- Pressurized Thermal Shock • 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(9) 
• 10 CFR 50.61(b)(1), (b)(2) 
• Regulatory Guide 1.154 

-- Demonstration of Compliance with Early Site Permit 
Interface Requirements (for COL Application that reference 
an ESP) 

• 10 CFR 52.79(a)(1) 
• 10 CFR 50.34(b)(1) 
• 10 CFR 100 
• ESP Application 



 

 

PART 5 — COMBINED LICENSE APPLICATION 
1. COL Table of Contents 
 

   2002 Dominion Energy, Inc. 
and Bechtel Power Corporation 
 

 

17 

PART 5 
Study of Potential Sites 

for the Deployment 
of New Nuclear Power 

Plants in the U.S. 
 

Table 1-1.  Preliminary Combined License Application Table of Contents 

Section Section Title 

Regulatory Requirements 
Applicable Guidance 

Reference Documents 

-- Demonstration of Compliance with Design Certification 
Interface Requirements (for COL Applications that 
reference a Design Certification) 
• Plant Specific Design Criteria Document 
• Plant Specific Technical Specifications 
• Demonstration of compliance with site parameters and 

interface requirements 
• Information that addresses the COL action items 
• Information required by 10 CFR 52.47(a) that is not 

include in Design Certification 
• Proprietary and safeguards information referenced in 

vendor DCD 

• 10 CFR 52, Appendices A-X, Section IV, 
“Additional Requirements and 
Restrictions” 

• 10 CFR 52.79(b) 

-- Procurement Specifications and Construction and 
Installation Specifications Available for NRC Audit 

• 10 CFR 52.79(b) 
• 10 CFR 52.47(a)(2) 

-- Plant Procedures Program • 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(6)(iv) 

 Appendix K ECCS Analysis • 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(4) 
• 10 CFR 50.34(a)(4) 
• 10 CFR 50.46 

-- Loose Parts Monitoring Program • 10 CFR 52.83 
• Regulatory Guide 1.133 

 Description of Research and Development Programs • 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(5) 

-- Turbine Maintenance/Testing Program • 10 CFR 52.83 
• NUREG 0800, Section 10.2.3 

-- Process Control Program • 10 CFR 52.83 
• 10 CFR 61.55 
• 10 CFR 61.56 
• 10 CFR 71 

-- Snubber Testing Program • 10 CFR 52.83 
• 10 CFR 50.55a 
• NUREG-0800, Sections 3.9.2 and 3.9.3 

-- Erosion/Corrosion Monitoring Program • 10 CFR 52.83 
• Generic Letter 89-08 

-- Coatings Program • 10 CFR 52.83 
• Regulatory Guide 1.54 

-- Containment Cleanliness Program • 10 CFR 52.83 
• Regulatory Guide 1.82 
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Table 1-1.  Preliminary Combined License Application Table of Contents 

Section Section Title 

Regulatory Requirements 
Applicable Guidance 

Reference Documents 

-- Reactor Vessel Surveillance Program • 10 CFR 52.83 

-- Evaluation of Impacts on Existing Facilities • 10 CFR 52.79(b) 
• 10 CFR 50.34(b)(6)(vii) 
• 10 CFR 50.59 

-- Containment Leakage Testing Program • 10 CFR 52.83 
• 10 CFR 50.54(o) 

OTHER 

-- Evaluation of Unresolved Safety Issues and Generic 
Safety Issues 

• 10 CFR 52.83 
• 10 CFR 50 

-- Evaluation of NRC Generic Communications • 10 CFR 52.83 
• 10 CFR 50 

-- NRC Review and Hearing 
NRC Application Fees 
NRC Review Fees 
Applicant Support of NRC Review and Hearing 

• 10 CFR 52 
• 10 CFR 170 

-- NRC Construction Inspection Program and ITAAC Process 
NRC Resource Requirements 
Applicant Resource Requirements 

• 10 CFR 52.79(b), (c) 
• 10 CFR 50 

-- Project Execution Plan None 

-- Communication Plan None 

-- Writer’s Guide None 
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2. COL Resource Estimate Approach 

This section outlines a general 3-step approach that could be used to estimate the resources and 
schedule necessary to prepare a COL Application and support the NRC review and hearing process.  
See Table 2-1 at the end of this section for a sample estimate worksheet for a COL resource estimate. 

n Step 1 – Develop Detailed COL Application Outline 

The preliminary COL table of contents would be finalized and expanded into a detailed outline of each 
section, program, and plan in the COL Application.  This would be captured in column 1 of Table 2-1 
and would be similar to the level of detail included in Table 7-1 of Parts 2 and 3. 

n Step 2 – Estimate COL and First-Time Engineering Resources 

In column 2, the COL resources needed to prepare the different parts and sections of the COL Applica-
tion would be estimated.  Column 2 would include only the resources necessary to adapt first time 
engineering deliverables into acceptable documents for NRC review and approval.   

The first-time engineering resources necessary to develop the underlying engineering deliverables 
would be described in column 3 and estimated in column 4.  The resource requirements estimated in 
column 4 would not represent the full extent of first-time engineering that would be needed for con-
struction of the new nuclear plant.  Rather, column 4 would include only that portion of the total engi-
neering effort that would be needed for the COL process. 

n Step 3 – Estimate Remaining Activities 

Other activities such as development of the project execution documents and level-of-effort activities 
including project management, administration, quality assurance, etc. would be estimated. 

*   *   * 

Using this general approach, the resources and schedule required to support the COL process could be 
estimated.  Considering the new and yet untested requirements of the 10 CFR 52 COL process, it is 
anticipated that a multi-discipline project team of 8 to 10 senior engineering and project management 
personnel from the applicant, engineer, and reactor vendor organizations would require several 
months to develop an order of magnitude COL estimate. 
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Table 2-1.  Sample Estimate Worksheet for Combined License Application 

1 2 3 4 

First-Time Engineering 

COL Application Section 

Combined License 
Resource 

Requirements 
(Hours) Description 

Resource 
Requirements 

(Hours) 

FSAR Section 8.2, “Offsite 
Power System” 
 

 ?? hours Design of offsite power system, 
including preparation of drawings, 
analyses, calculations, specifications, 
etc. 

?? hours 

Equipment Qualification 
Program 

?? hours System and equipment design 
including preparation of specifications 
for equipment purchase and testing 

?? hours 
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Figure A–1.  Overview of Site Evaluation Process  

Candidate
Sites

Candidate
Sites

Candidate
Areas

Candidate
Areas

RegionsRegions

Regions
of Interest
Regions

of Interest

Preferred Site(s)
 

 

Appendix A — Summary of 
Site Evaluation Process 

 
A.1 Overview 

This Appendix provides a summary of 
Bechtel's "Site Evaluation Process for 
New Nuclear Generation," Bechtel 
Document No. 23654-100-G67-
GEVE-00001.  Bechtel's process can 
be used to screen and evaluate 
prospective regions, areas, and spe-
cific sites in North America (United 
States, Canada, and Mexico) for the 
construction and operation of new 
commercial nuclear power facilities.  
This process is shown in Figure A–1 
and involves the use of screening 
and evaluation criteria to: 

■ Identify regions of interest (ROIs) 
based on electricity and service 
market projections. 

■ Identify candidate areas based 
on screening potential areas 
against (1) exclusionary criteria 
and (2) avoidance criteria by 
calculating area merit (AM) 
scores. 

■ Identify candidate sites based on screening potential sites against (1) exclusionary criteria 
and (2) avoidance criteria by calculating preliminary site merit (SM) scores. 

■ Identify preferred sites based on evaluating candidate sites against suitability criteria by 
calculating final site merit scores. 

The screening and evaluation process is centered on determining area merit and site merit scores in 
accordance with the following equation: 
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Where, 
 

AM or SM = Area merit or site merit (0 to 500) 
i  =  Criterion group number (1 to 4) 
Wi  = Criterion group weighting factor (0 to 1.0) 
j  = Criterion number 
bi  = Number of criteria in criterion group i 
Wij  = Weighting factor for criterion j in criterion group i (0 to 100) 
Rij  = Rating assigned to a potential area or site for criterion j in 

criterion group i (0 or 1 to 5) 
 

Candidate areas are ranked in descending order by area merit score.  Preferred sites are ranked in 
descending order by site merit score.  A detailed description of the process is provided in Section A.3, 
including a discussion of the exclusionary, avoidance, and suitability criteria. 
 

A.2 Siting Criteria 

Screening and evaluation criteria are identified in Parts 2 and 3, Table 5-1 and Process Table 2-1.  
The criteria were established based on a review of previous nuclear industry siting information and 
current-day approaches to the siting of power facilities and industrial facilities.  

A.2.1 Criteria Grouping 

The screening and evaluation criteria are divided into four groups: 

■ Group 1 – Economic Criteria 

This group includes criteria to assess electricity and market projections, transmission access, stake-
holder support, and site development costs. 

■ Group 2 – Engineering Criteria 

This group includes those regional, environmental, site, or other characteristics that will potentially 
impact the design, construction, operation, or decommissioning of a prospective new commercial nu-
clear power facility.  Subgroups in Group 1 include general, seismology/geology, hydrology, and mete-
orology. 
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■ Group 3 – Environmental Criteria 

This group includes criteria to assess the potential adverse impacts of plant construction, operation, 
and decommissioning on the site, surrounding environment, and people. 

■ Group 4 – Sociological Criteria 

This group includes criteria to assess the potential impacts of plant construction, operation, and de-
commissioning on sociological issues. 

A.2.2 Criteria Weighting 

The relative importance of each criterion to the selection of areas and sites for prospective new com-
mercial nuclear power facilities is reflected as a numerical weight value in the calculation of area 
merit or site merit.  The weights are assigned using a ratio weighting technique to ensure the impor-
tance or weights assigned reflected the collective judgment of experts involved in the process.  The 
following process is used to establish the weightings. 

Step 1  

Each expert completes several worksheets to rank the criteria groups and individual criteria in order of 
importance. 

■ Criteria groups are placed in rank order with a value of 1.0 assigned to the least important 
group.  Weight values are assigned to the remaining three groups depicting how much more 
important each remaining group is relative to the lowest ranked group.  For example, if one 
group is viewed to be equally as important as the lowest ranked group, a weight of 1.0 is as-
signed.  If the group is considered to be twice as important, a weight of 2.0 is assigned.  
Weights are assigned to nearest tenth (e.g., 1.0, 1.2, 1.5, 2.3). 

■ Individual criteria in each of the four groups are ranked in a similar fashion.  Criteria are 
placed in rank order with a value of 1.0 assigned to the least important criterion.  Weight val-
ues are assigned to the remaining criteria depicting how much more important each remain-
ing criterion is relative to the lowest ranked criterion.  For example, if one criterion is viewed 
to be equally as important as the lowest ranked criterion, a weight of 1.0 is assigned.  If the 
criterion is considered to be twice as important, a weight of 2.0 is assigned.  Weights are as-
signed to nearest tenth (e.g., 1.0, 1.2, 1.5, 2.3). 

Step 2 

■ The worksheet results are normalized and analyzed and final weightings assigned. 

■ The weights reflect the consensus opinion of the experts involved.  For the site evaluations, 
the weights determined by Dominion and Bechtel experts are shown Parts 2 and 3, Table 5-1. 
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A.2.3 Criteria Ranking 

The ranking method for each criterion is based on a common ranking scale of 1 to 5, where 1 is the 
lowest ranking and 5 is the highest.  For those criteria that are identified as area or site exclusionary 
criteria (see Table 2-1 in the Site Evaluation Process, columns 2 and 3), a rank of 0 is used as the 
lowest ranking.  Ranking methods for each of the criterion are provided in the detailed process docu-
ment. 

A.3 Process Description 

A.3.1 Process Steps 

The following paragraphs provide a detailed description of the process.  Figure A-2 provides a flow-
chart of the process.  

Step 1 – Identify Bounding Plant Parameters 

Design information is needed on the reactor designs being considered in order to facilitate the exclu-
sionary, avoidance, and suitability reviews to be conducted in Steps 3, 4, and 5.  The type of informa-
tion would include, but not necessarily be limited to: 

■ Plant size, number of units or modules of each type 
■ Dimensions, general arrangement, general plant description 
■ Required excavation 
■ Minimum site size 
■ Power level 
■ Major equipment sizes and weights, and foundation bearing pressures 
■ Cooling and water use requirements 
■ Routine emissions, expected radiation dose versus distance 
■ Releases from postulated operational occurrences and accidents 
■ Design basis for natural phenomena (e.g., seismic, winds, rain, snow) 
■ Hazardous chemical usage 
■ Labor force required to support construction, operation, and decommissioning 
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The collection of plant design information can be done in parallel with Step 2.  The bounding Plant 
Parameter Envelope (PPE) approach used in the Electric Power Research Institute (EPRI) studies 
of the early 1990s would represent an acceptable process. 

Step 2 – Identify Regions of Interest  

Step 2.1 Divide the U.S., Canada, and Mexico into regions.  Regions may include several whole 
states, may correspond to established Regional Electric Councils, etc. 

Step 2.2 Identify region(s) of interest in North America for new power generation based on 
electricity needs in each region. 

Step 3 – Identify Candidate Areas  

Step 3.1 Divide each Region of Interest into Potential Areas (e.g., states or portions of states). 

Step 3.2 Screen each potential area using the area exclusionary criteria identified in Process 
Table 2–1, column 2.  Refer to Section A.3.2 Item (1).  Identify remaining areas that 
have not been excluded. 

Step 3.3 Screen each remaining area using the area avoidance criteria [i.e., those criteria that 
have been assigned weights (AWij) in Process Table 2-1, column 4].  Refer to Section 
A.3.2, Item (2).  Assign AM scores.  Identify candidate area(s) based on the highest 
AM score(s). 

Step 4 – Identify Candidate Sites 

Step 4.1 Identify potential sites in each candidate area using U.S. Geological Survey (USGS) 
maps and other appropriate information. 

Step 4.2 Screen each potential site using the site exclusionary criteria identified in Process 
Table 2-1, column 3.  Refer to Section A.3.2 Item (1).  Identify remaining sites that 
have not been excluded. 

Step 4.3 Screen each remaining site using the site avoidance criteria [i.e., those criteria that 
have been assigned weights (SWij) in Process Table 2-1, column 5].  Refer to Section 
A.3.2 Item (2).  Assign preliminary site merit (SM) scores.  Identify candidate sites 
based on the highest preliminary site merit scores.  

Step 5 – Identify Preferred Site(s) 

Step 5.1 Evaluate each candidate site using the suitability criteria [i.e., those criteria that have 
been assigned weights (SWij) in Process Table 2-1, column 5].  Refer to Section A.3.2 
Item (3).  Assign final site merit scores to each candidate site.  Select a preferred 
site(s) based on the highest final site merit score(s). 
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Step 5.2 Evaluate the need for and conduct sensitivity analyses on the final site merit scores.  
Consider the need for sensitivity analyses on: 

■ Criterion group weights 

■ Individual criterion weights 

■ Impacts on cost, schedule, and other affected criteria to improve selected 
criterion rankings. 

In particular, sensitivity studies should be conducted to ensure appropriate consid-
eration of non-U.S. regions, areas, and sites.  The criterion group and individual crite-
rion weights, shown in Part 1, Tables 6-3 through 6-5 and Part 2, Tables 6-3 and 6-4, 
reflect conditions, regulatory approaches, etc., in the U.S. and may not be appropri-
ate for other countries in North America (i.e., Canada and Mexico).  Sensitivity studies 
can be performed to modify these weights consistent with the conditions, regulatory 
approaches, etc. of other countries such as Canada and Mexico. 

Step 5.3 Perform cost analyses as described in Process Section 2.3.3 and prepare a report 
documenting the results of the various screenings and evaluations.  The report 
should include a detailed presentation of the information collected, the basis for as-
signed rankings, and the results of any sensitivity studies performed. 

*   *   * 

Note that the screening and evaluation process is flexible and allows entry into the process at the re-
gion, area, or site level: 

■ If region-level information is the best available, the process would be entered at Step 1 and 
proceed through all 5 steps to the selection of a preferred site(s). 

■ If area-level information is the best available, the process would be entered at Step 3 and 
proceed through Steps 4 and 5 to the selection of a preferred site(s).  The bounding plant de-
sign information in Step 1 would still be needed. 

■ If specific sites have been identified for evaluation, the process would be entered at Step 5 
and proceed through to the selection of a preferred site(s). The bounding plant design infor-
mation in Step 1 would still be needed. 

For the evaluations in this report, the process was entered at Step 5. 
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A.3.2 Criteria Type and Application 

The four Criterion Groups discussed in Section A.2.1 (Group 1 – Economic, Group 2 – Engineering, 
Group 2 – Environmental, and Group 3 – Sociological) divide the siting criteria by a similarity of char-
acteristics that is generally consistent with past practice and NRC regulatory requirements.  However, 
consistent with the document "Early Site Permit Demonstration Program, Siting Guide: Site Selection 
and Evaluation Criteria for an Early Site Permit Application," March 1993, a hierarchy has been estab-
lished to facilitate the successive screening and evaluation steps of the process.  Each of the siting 
criteria has been assigned to one or more levels of the hierarchy as described below. 

(1)  Exclusionary Criteria 

Exclusionary criteria represent requirements that, if not satisfied, would preclude the siting of a new 
commercial nuclear power facility.   

Area exclusionary criteria are identified in Process Table 2-1, column 2, and are applied in process 
Step 3.2.  Potential areas would be eliminated from further consideration if a minimum criterion rank-
ing was not achieved for any one of the area exclusionary criteria. 

Site exclusionary criteria are identified in Process Table 2-1, column 3, and are applied in process 
Step 4.2.  Potential sites would be eliminated from further consideration if a minimum criterion rank-
ing was not achieved for any one of the site exclusionary criteria. 

The screening of areas and sites against the exclusionary criteria would use reconnaissance-level in-
formation1 only.  Area and site visits would not be expected. 

(2)  Avoidance Criteria 

Avoidance criteria are used to identify candidate areas and candidate sites for a new commercial nu-
clear power facility. 

Area avoidance criteria are those criteria listed in Process Table 2-1 that have been assigned weights 
(AWij) in column 4.  Areas that are not eliminated from consideration after screening using the area 
exclusionary criteria would be further screened in Step 3.3 using the area avoidance criteria and the 
calculation of area merit scores.  Candidate areas would be identified based on the highest area merit 
scores. 

                                                           

 

1 As defined for this study, reconnaissance-level information consists of information that is available 
from open literature, the Internet, published or unpublished reports, existing records, authoritative 
sources, or which can be obtained by telephone conversations with local personnel. 
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Site avoidance criteria are those criteria listed in Process Table 2-1 that have been assigned weights 
(SWij) in column 5.  Sites that are not eliminated from consideration after screening using the site ex-
clusionary criteria would be further screened in Step 4.3 using the site avoidance criteria and the cal-
culation of preliminary site merit scores.  Candidate sites would be identified based on the highest 
preliminary site merit scores. 

The screening of areas and sites against the avoidance criteria would use reconnaissance-level infor-
mation only.  Area and site visits may or may not be involved. 

(3)  Suitability Criteria 

Suitability criteria are used to identify the preferred site(s) for a new commercial nuclear power facility. 

The site suitability criteria are those criteria listed in Process Table 2–1 that have been assigned 
weights (SWij) in column 5.  Candidate sites would be evaluated in Step 5.1 using the site suitability 
criteria and the calculation of final site merit scores.  A preferred site(s) would be identified based on 
the highest final site merit score(s). 

The evaluation of sites against the site suitability criteria would use best-available information.  Site 
visits would be required. 

Note that the site suitability criteria are the same as the site avoidance criteria discussed in Section 
A.3.2 Item (3) and differ only in their application.  The site avoidance criteria are used in screening-
level assessments to calculate preliminary site merit scores based on reconnaissance-level informa-
tion.  The site suitability criteria are used in detailed evaluations to calculate final site merit scores 
based on best-available information and actual site visits.  Also, sensitivity analyses may be performed 
for the site suitability criteria and final site merit scores as discussed in Section A.3.1, Step 5.2. 
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Study Objectives

• Quantify projected power market prices 
for energy produced by a prospective 
nuclear generating unit coming online 
2010-2015 and operating 40 years

• Qualify key drivers of power prices over 
plant’s operating life

• Assess comparative economics for three 
candidate plant locations
– Savannah River, SC
– Portsmouth, OH
– Idaho Falls, ID
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Outline

• Results summary
• Methodological approach
• Sensitivity analysis and 

Assumptions
• Regional findings
• Detailed Results
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Summary of findings
• Nominal base case electricity price projection, levelized 2010-

2050:  $77/MWh
– Range: from $56 to as high as $111

• Prospective markets for three regions indistinguishable by 2050
– Some factors work against WSCC in early years...

• Analysis showed broad range of cases due to uncertainty in:
– Inflation
– Capital costs of new units
– Gas price escalation
– Rate of technical advance in new generation
– Valuation of carbon constraints due to climate policy

$20.00 $30.00 $40.00 $50.00 $60.00 $70.00 $80.00 $90.00 $100.00 $110.00 $120.00

Base Case
Low Inflation
High Inflation
High Technical Advance
High Carbon Tax
No Carbon Tax
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Prices grow over time due to inflation and real fuel 
cost growth, but offset by technical advances in 
new generation

SERC Monthy Average Price
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Analyses show a broad range of plausible 
price trajectories, due to several fundamental 
uncertainties

Annual Price Projections by Selected Scenarios
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Methodology approach accounts for 
uncertainties

“Forecasting is very difficult, especially if it involves the future.”  
Mark Twain

1960-2000 energy sales +500%
Prices real down 23%

Loads
Prices

Particulates SO2 NOx PM10, 
Mg        Carbon Tax

Environmental regulation

Regulation competition market 
regulation & ISO/RTOs

Market structure

Deflation to double digit inflation, 
averaging 4%/yr 1950-2000

Price levels

Boilers LWRs gas CTs gas 
Combined cycles

Preferred technologies can change

Coal oil nuclear coal gasBasic fuel of choice can change

Last 50 yearsIssue
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While future is uncertain, our expectations 
are founded on solid information
What we know now:
• Current technology parameters (costs and heat rates of 

CC’s and coal) for the most likely candidates
• Technology advances over time (evolution and revolution)
• Fuel prices are volatile but trends have been weak
• Seen aggressive market entry when profits are good
• There is widespread global concern about climate change



Page 9

Basic approach and assumptions

• Prices will be set by competitive market
• Loads will grow in all markets leading to the need for new 

generating capacity
• Builders of new capacity will require sufficiently high prices to 

cover their capital and operating costs
• Profits above normal capital costs are not sustainable as they 

will bring in new entrants which will reduce prices and profits
• Nuclear generating units will have sufficiently low operating costs 

that they will dispatch at the bottom of the stack thus
– Returns will be driven by average prices independent of 

daily/seasonal variability and volatility
• Economics of entry by new generation will provide a cap (upper 

bound) on average power prices over time
– If below, entry discouraged until load growth raises prices again
– If above entry threshold, new generation will lower prices
– Disequilibrium conditions will not be sustained long term
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Analytical methodology

• Price calculations based on analysis of entry costs for new 
generation using a simple financial model for competitive 
merchant generator

• Each year model calculates an “entry threshold” price needed to 
make entry worthwhile each year
– Current year technology, its cost, and fuel prices
– Effect of technology improvement on future cost recovery
– Financing costs (cost of debt and equity, taxes)

• Entry threshold for 70% capacity factor entrants caps average 
prices for base load nuclear units with higher capacity factors

• Base case result is the lower of coal and gas threshold entry 
prices, levelized over the 2010-2050 time horizon

• Levelized price can be interpreted as single fixed contract price 
over candidate nuclear unit’s operating life
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Economics of entry – Candidate 
technologies

1. Gas-fired combustion turbine combined cycle
• Current technology of choice
• ~$500/kW, 250-400 MW units
• ~6,800 heatrate, 1-2 year build time
• Lots of recent experience building

2. Advanced coal on threshold of viability
• ~$1,100/kW, 250-500 MW units
• ~9,000 heatrate, 3-5 year build time
• Not much recent experience w. building

3. Fuel cells – look like small efficient CC’s
4. Advanced solar, desktop cold fusion, other miracles
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Gas CC’s and advanced coal are entry 
candidates

• Relative economics depend on assumptions about capital 
cost, carbon taxes, gas price escalation

• CCs lowest cost at first, but compound real escalation of 
gas prices dominates long-run making coal possibly 
cheaper

• Expect market to install what’s cheapest when time comes
• Lowest cost option puts upper bound on market price
• New entrants assumed to have capacity factors of 70%, 

prices lower than entry threshold remaining 30% of time
• Dynamics of boom-bust will increase price volatility but not 

greatly affect average price levels over time
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Sensitivity analysis focused on five long-
term price drivers

$50/tonne C.$25/tonne C.$0Carbon tax 
equivalent

2%/yr1.1%/yr0%Gas price 
escalation

1.0%/yr0.5%/yr0.1%/yrRate of tech 
advance

$1,300 coal
$500 CC

$1,100 coal
$450 CC

$1,000 coal
Technology 
cost ($/kW)

5%3%1.5%General 
inflation

HighBase CaseLowPrice Driver
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A sixth key uncertainty is the long term fuel-
technology outlook... Will gas or coal 
technologies dominate new generation?

• If gas dominates the key driver will be the price of gas 
itself 

• Carbon policy becomes less important in a gas-
dominated world

• If coal dominates carbon policy will be a critical driver
• Also regional price differences in coal may tend to be 

stickier (see below)



Page 15

Inflation assumptions

• Market prices for valuation and finance are typically 
nominal, not real
– Inflation influences ongoing cash flows once an investment 

has been made
• Inflation affects entry price thresholds
• Inflation averages:

– 1950-2000 4%/yr
– 1990-2000 2.4%/yr

• Base case assumed to be 3%/yr
• Sensitivity cases are 1.5% for low, 5% for high
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Capital cost assumptions

• Gas CC capital costs are uncertain within narrow range
– Cost of manufacturing vs. price sold
– Prices higher in boom cycle, lower in bust cycle

• Recent prices approximately $500/kW, may be as low as 
$450/kW in normal market

• Coal cost of highly environmentally controlled pulverized 
coal boiler was in $1,500/kW range in past

• Technical advances in manufacturing and low demand 
brought prices to $1,100/kW range
– May go as low as $1,000, or to $1,300 for advanced 

units 
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Technical advance assumptions

• Technical advance rates work to lower capital cost and 
heat rates for new units

• Technical advances have been a key factor in past, but 
specifics for long-term are speculative

• 2050 is a long way off...
• Analysis used broad range of assumptions

– 0.1% (we’re close to as good as we’ll ever get)
– 0.5% (base case – meets aggressive objectives)
– 1.0% (a lot can happen in 50 years)
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Technical advance assumptions & 
implications

Some changes sufficiently dramatic over time to represent fundamental 
changes in the technology, e.g., fuel cells

Capital Cost Heatrate Capital Cost Heatrate
2002 $500 7,000 $1,100 9,000

2050 @
0.1%/yr $477 6,672         $1,048 8,578         
0.5%/yr $393 5,503         $865 7,075         
1.0%/yr $309 4,321         $679 5,556         

Gas CC Advance Coal
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Escalation in fuel prices

• Coal prices declining with increased mining productivity 
and shrinking demand, assume 1%/yr decline in coal 
prices (to $0.7 in 2050)

• Gas prices volatile but mild upward trend, assume real 
escalation of:
– 2%/yr (as used by climate policy analysts)
– 1.1%/yr (assumption of EIA Energy Outlook to 2020)
– 0.0%/yr (technical progress keeps defeating resource 

depletion effects through drilling technology, new 
resource discoveries, and LNG in a world awash with 
natural gas)
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Implications of gas price assumptions
Real price outlook

Gas Price
2002 $3.0

2050 @
0.0%/yr $3.0
1.1%/yr $5.1

2%/yr $7.8
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Carbon tax assumptions

• Climate change a worldwide concern
• Difficult to imagine U.S. will not participate eventually
• Many forms of policy (cap & trade, taxes, offset) result in a 

shadow price on emissions affecting generating costs and 
thus market prices

• We use a tax as a proxy for as yet undefined policy
• Tax assumptions based on large proprietary study with 

joint participation of industry and environment groups 
• $25/tonne C. in 2010 (+2%/yr esc.) approaches 650ppm in 

2100 atmospheric concentration target (base case)
• Need $50/tonne to hit 550ppm target (high case)
• May never happen ($0/tonne is low case)
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Carbon tax assumptions:
An alternative approach 

• An interesting idea is offered by Stephen Peck (former 
EPRI VP) and Thomas Teisberg (University of Virginia)

• “A Long Term Permit Program for Long Term Climate 
Change Mitigation”, Peck and Teisberg
– Start the tax small (~$6.50/ton) and escalate more steeply (to 

over $200/ton {2010 dollars} in 2070
– Escalation rises at the real interest rate (5%) plus the rate of

natural carbon depletion from the atmosphere (1%) - 6% real
– Effect is to make an emitter indifferent over time as to when 

reduction occurs...
• The levelized price falls reasonably within the range of 

assumptions made above
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The Peck-Teisberg carbon tax is consistent 
with other approaches...

Annual Price Projections by Selected Scenarios:
Positioning the Peck-Teisberg Carbon Tax
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Tornado diagrams show relative importance 
of key price drivers for advanced coal unit
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Tornado diagrams show relative importance 
of key price drivers for gas CC
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Regional findings
By 2050, there is little basis to expect permanent, material 
differences in prices between the three regions

Annual Price Comparisons (Real $) WSCC and SERC
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Regional findings II
• Key drivers are mostly region-neutral

– inflation 
– gas price escalation
– capital costs of new units
– rate of technical advance
– climate policy

• Possible exceptions - risk factors
– coal price differentials - expected slightly lower in the West

• due to PRB coal influence
– technology capital costs - expected slightly higher in the West

• allow for permanent stickiness due to land, water, labor tightness
– transmission constraints in the West

• plant in Idaho, load in California...

• Disequilibrium factors
– may cause short term constraints of various kinds, but are unlikely to persist 

fifty years regardless of origin...
– they can play a role in early years of the plant life cycle... 
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Regional Findings III
Coal Price Differentials

• In the medium term, if gas prices escalate, and carbon tax 
stays low, advanced coal technology could begin to 
dominate new generation

• Western coal is generally cheaper than Eastern coal 
(Powder River influence), so this differential could be 
important

• WSCC electric prices could then begin to fall relative to the 
Eastern regions
– There is potentially close to a 20% gap by 2010, as much as 12% 

by 2025, shrinking thereafter as demand pressures close the coal
price gap

• In this scenario WSCC looks less attractive, at least for a time...
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Regional Findings IV
Technology Costs and Constraints

• It may be more expensive to build capacity in the West
– historical pressures on land use, labor scarcity, water use, etc... 
– this could tend to drive prices up

• for a transitional period, or...
• perhaps permanently

• At the same time, there is today a more serious transmission problem in 
the West than in ECAR or SERC
– plant site in Idaho, key load in California
– in the East, the sites are much better connected
– if construction pressures remain for plants, they’ll be even worse for 

T-lines
• In the medium term the transmission constraints may dominate
• Its hard to imagine, on the other hand, a permanent gap...
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Disequilibrium conditions

• Overall, it is unlikely that permanent disequilibrium conditions can 
be sustained in any region over fifty years...

• There is some potential for “boom-bust” cycles in capacity 
addition in any of the regions, over the next fifty years

– This will result in some short term oscillation of the electricity price around 
the long term trend, but on average the trend should prevail

– In the long term needed capacity will get into the regions, although not 
necessarily smoothly year-by-year

• Still today’s constraint environment will persist for a time
– transmission “stickiness” in the West...
– coal prices in the West...

• Best guess:
– Disequilibrium will play a role early in plant life cycle (through 2020-25)
– After that regional differences will begin to smooth out
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Detailed results

Base Case Inflation Price of Fuel Technical Advance Carbon Tax
Gas Gas Coal Coal Gas Gas Gas Gas Coal Coal Gas Gas Coal Coal

2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002
Capital Cost ($/kW) 500 1,100 500 500 1,100 1,100 500 500 500 500 1,100 1,100 500 500 1,100 1,100

O&M Cost ($/MWh) 4.00 8.00 4.00 4.00 8.00 8.00 4.00 4.00 4.00 4.00 8.00 8.00 4.00 4.00 8.00 8.00
Heat Rate (btu/kWh) 7,000 9,000 7,000 7,000 9,000 9,000 7,000 7,000 7,000 7,000 9,000 9,000 7,000 7,000 9,000 9,000
Availability (percent) 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70%
Gas Price ($/mmbtu) 3.00 1.20 3.00 3.00 1.20 1.20 3.00 3.00 3.00 3.00 1.20 1.20 3.00 3.00 1.20 1.20

Rate of Tech. Advances 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.1% 1.0% 0.1% 1.0% 0.5% 0.5% 0.5% 0.5%
General Inflation Rate 3.0% 3.0% 1.5% 5.0% 1.5% 5.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%

Fuel Price Escalation (real) 1.1% -1.0% 1.1% 1.1% -1.0% -1.0% 0.0% 2.0% 1.1% 1.1% -1.0% -1.0% 1.1% 1.1% -1.0% -1.0%
carbon content 30 56 30 30 56 56 30 30 30 30 56 56 0 30 0 56

NG Coal NG NG Coal Coal NG NG NG NG Coal Coal no tax NG no tax Coal
2010 $45 $48 $40 $53 $42 $55 $43 $48 $45 $46 $48 $48 $42 $48 $40 $55
2020 $63 $62 $49 $89 $47 $87 $56 $70 $65 $60 $64 $59 $58 $68 $50 $73
2030 $88 $80 $58 $150 $53 $137 $72 $104 $95 $80 $86 $73 $81 $95 $62 $98
2040 $123 $105 $71 $253 $60 $218 $95 $156 $137 $106 $118 $91 $111 $134 $78 $133
2050 $171 $139 $85 $428 $69 $349 $124 $232 $200 $141 $163 $115 $154 $189 $97 $181

Price Growth Rate 3.4% 2.7% 1.9% 5.4% 1.2% 4.7% 2.7% 4.0% 3.8% 2.9% 3.1% 2.2% 3.3% 3.5% 2.2% 3.0%
Levelized Price $83.74 $76.64 $61.43 $121.36 $56.12 $111.20 $68.85 $100.87 $90.87 $75.86 $82.81 $69.78 $76.60 $90.88 $59.49 $93.78
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