GGNS
EARLY SITE PERMIT APPLICATION
PART 2- SITE SAFETY ANALYSIS REPORT

1.0

INTRODUCTION AND GENERAL DESCRIPTION

1.1

Introduction

In April 1989, the Nuclear Regulatory Commission (NRC) published 10 CFR Part 52 to govern
the issuance of Early Site Permits (ESP), Standard Design Certifications, and Combined
Licenses (COL) for nuclear power facilities. 10 CFR Part 52 provides a licensing process to
resolve, with finality, safety and environmental issues early in the licensing process of a nuclear
power facility.
This Site Safety Analysis Report (SSAR) has been prepared to meet the requirements of 10
CFR 52.17 for an Early Site Permit. The format and content of Regulatory Guide 1.70
(Reference 1) was used for Chapters 1 and 2, as appropriate for those sections applicable to an
ESP application. This report supports the application, of which it is a part, by System Energy
Resources, Inc. (SERI) for an Early Site Permit for a new nuclear power plant or plants to be
located on the existing Grand Gulf Nuclear Station (GGNS) site near Port Gibson, Mississippi'.
This report, Part 2 of the application for an ESP, addresses the safety assessment and
suitability review with respect to the addition of new nuclear plant(s) onto the GGNS site.2
In order to evaluate the GGNS site for its suitability or acceptability for possible siting of a new
nuclear reactor or reactors as required by 10 CFR 52 for an Early Site Permit, it is necessary to
discuss 'construction and operation" of said reactor or reactors. This report may make reference
to a new facility (reactor or reactors) using such terms as a project, proposed new facility,
proposed facility, proposed plant, reactor or reactors to be constructed, the proposed project,
ESP Facility, etc., all of which refer to a reactor or reactors, defined by the parameters in the
Plant Parameters Envelope of Section 3.0 of this document. However, by this application SERI
is making no commitment to the actual construction of a plant of any type on the GGNS site;
rather, SERI seeks only to obtain an Early Site Permit, as allowed by 10 CFR 52, Subpart A, for
the potential future construction of a reactor or reactors on the site.
1.1.1

Site Ownership

System Energy Resources, Inc. (SERI) owns the Grand Gulf site property (-2100 acres) with
the following clarifications:
The property associated with the existing Grand Gulf Nuclear Station power plant and
support facilities (-104 acres) has subdivided ownership interests.
> South Mississippi Electric Power Association (SMEPA), a Mississippi corporation,
maintains a 10% undivided ownership interest in the property associated with the
existing Grand Gulf Nuclear Station power plant and support facilities.

' For the purposes of this Early Site Permit application, that portion of the Grand Gulf Nuclear
Station site which is proposed and evaluated herein for an Early Site Permit may be referred to
as the GGNS ESP Site or the ESP Site. The site areas evaluated for a new facility are wholly
contained with the existing property boundary for the existing GGNS site.
This ESP application makes use of material provided in the GGNS Updated Final Analysis
Report (UFSAR) where considered appropriate. When such material (text) is used in this
application (verbatim), it is shown in italics.

2
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> SERI's 90% ownership interest in the existing Grand Gulf Nuclear Station power
plant and support facilities has been further subdivided. SERI has a sale/leaseback
agreement in which SERI maintains 77.23% ownership. The remaining 12.77%
interest is owned by equity investors: Textron Financial Corporation and Resources
Capital Management Corporation, and is leased back to SERI. Title to the property
reverts back to SERI on termination of the sale/leaseback agreement.
* Entergy Mississippi, Inc. (formerly named Mississippi Power & Light) owns the switchyard
and transmission lines.
* SMEPA also holds certain easement rights associated with the Grand Gulf site property.
SERI has the exclusive rights to develop the Grand Gulf site property outside the existing power
plant and support facilities. SERI has the authority to enter into emergency planning agreements
with government institutions as included in this ESP application.
Entergy Operations, Inc. (EOI) is licensed to operate the existing Grand Gulf Nuclear Station
power plant facility. EOI does not have an ownership interest in the Grand Gulf site property.
Entergy Nuclear Potomac Company (ENPC) was authorized by SERI to prepare this ESP
application. ENPC does not have an ownership interest in the Grand Gulf Nuclear Station site
property.
SERI, EOI, ENPC, and Entergy Mississippi, are wholly owned subsidiaries of Entergy
Corporation, a registered public utility holding company.
1.1.2 The Applicant
System Energy Resources, Inc. (SERI), is the applicant for the Early Site Permit for the Grand
Gulf Nuclear Station site. Refer to Part 1 of the application for more discussion regarding the
applicant.
1.1.3 References
1. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.70, Standard Format and
Content of Safety Analysis Reports for Nuclear Power Plants, Revision 3, November 1978.
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2.0
SITE CHARACTERISTICS'
The physical, environmental and demographic features of the GGNS site as they relate to an
early site permit application are presented and discussed in this section. These site
characteristics form the basis for future comparison (at the COL stage) with design
characteristics of the selected plant type, to verify that the site is suitable for that plant type.
2.1
Geography and Demography
2.1.1 Site Location and Description
2.1.1.1
Site Location
Grand Gulf Nuclear Station is located in Claibome County in southwestern Mississippi. The
plant site is on the east side of the Mississippi River about 25 miles south of Vicksburg and 37
miles north-northeast of Natchez. The Grand Gulf Military Park borders a portion of the north
side of the plant site property, and the community of Grand Gulf is about 1-1/2 miles to the north.
The town of Port Gibson is about 6 miles southeast of the plant site.
The Universal Transverse Mercator Grid Coordinates for the center of the area of the proposed
location of the new reactor(s) on the site are approximately N3,542,873 meters, and E684,021
meters.
The GGNS site property boundary shown on Figure 2.1-1 encompasses approximately 2100
acres of property. Figure 2.1-1 shows the location of significant plant facilities with respect to the
site property boundary, and with respect to the proposed location of a new facility on the site.
2.1.1.2
Site Description
The site and its environs consist primarily of woodlands and farms and are about equally divided

between two physiographic regions. The western half of the plant site property is in the alluvial
plain of the Mississippi River; the eastern half is in the Loess or Bluff Hills. The elevation of the
plant site property varies between 55 and 75 feet above mean sea level in the alluvial plain
region, whereas the Loess Hills portion varies from 80 to more than 200 feet above mean sea
level (msl) at the inland of the site. Elevations of about 400 feet above mean sea level occur on
the hilltops east and northeast of the site.
Two lakes, Gin Lake and Hamilton Lake, are located in the western portion of the property.
These lakes were once the channel of the Mississippi River and range from about 8 to 10 feet
deep. A third lake, created from a borrow pit developed during construction of GGNS Unit I is
located near the barge slip at the river.
2.1.1.2.1
General Arrangement of Structures and Equipment - GGNS Unit 1
The principal buildings and structures include the containment structure, the turbine building, the
auxiliary building, the control building, the diesel generator building, the standby service water
cooling towers and basins, the enclosure building, the radwaste building, the natural draft
cooling tower and the auxiliary cooling tower. A structure which houses the administration
This ESP application makes use of material from the GGNS Updated Final Analysis Report
(UFSAR) where considered appropriate. When such material (text) is used in this application
(verbatim), it is shown in italics. Tables and figures taken from the UFSAR do not use italics but
are referenced (by number) on the associated tables and figures of this document.
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offices, clean machine shop, and guardhouse is provided. A building is also provided to store
the site fire truck, foam chemicals, and miscellaneous fire fighting apparatus. The Energy
Services Center (ESC) building, located to the west northwest of the Unit I power block,
includes engineering and training facilities, and the site visitor's center. (See Figure 2.1-1)
Bulk storage facilities are provided for hydrogen and oxygen in support of the hydrogen water
chemistry system on the plant north end of the Unit 2 cooling tower basin. The bulk liquid
hydrogen facility includes a 20,000 gallon cryogenic tank, cryogenic pumps, atmospheric
vaporizers and gas storage tubes to supply high pressure gas to the hydrogen water chemistry,
generator cooling and primary water tank blanket systems.
The bulk liquid oxygen facility includes a 9,000 gallon cryogenic tank and atmospheric
vaporizers to supply low pressure gas to the hydrogen water chemistry system.
2.1.2 Exclusion Area Authority and Control
The boundary line of the plant exclusion area (as defined in 10 CFR 100) for GGNS Unit 1 is
shown on Figure 2.1-2. The boundary consists of a circle drawn from the center of the Unit 1
containment. The minimum distance from the Unit I reactor to the exclusion area boundary is
696 meters. This is the closest distance from the center of Unit 1 containment to the plant
property boundary. The proposed location of the power block housing the reactor containment
structure for the new facility is within the exclusion area for the GGNS Unit 1 plant.
The boundary line of the exclusion area for a new facility (as defined in 10 CFR 100) is also
shown on Figure 2.1-2. The exclusion area boundary (EAB) for a new facility consists of a circle
of approximately 0.52 miles (841 meters) radial distance from the circumference of a 630 ft.
circle encompassing the proposed power block location for a new facility. Thus the minimum
distance to the exclusion area boundary from any individual new reactor site within the 630 ft.
circle would be 0.52 miles (841 meters). The area within this EAB is wholly contained within the
GGNS site property boundary. The exclusion area for a new facility includes a majority of the
GGNS Unit I exclusion area. Distances from the proposed location of a new facility's reactor
site to the nearest plant site property boundary In each of the sixteen sectors are given in Table
2.3-149, which also gives annual average atmospheric dispersion factors.
2.1.2.1

Authority

For all practical purposes, SERI controls the surface rights, and SERI has authorized Entergy
Operations to maintain control of ingress to and egress from the exclusion area and provides for
evacuation of individuals from the area in the event of an emergency. Furthermore, SERI owns
most of the mineral interests within the exclusion area. To the extent that third parties still own
mineral interests in the exclusion area, it is extremely unlikely that such third party interests
would ever be exercised so as to create an exception to Entergy Operations' control of the
exclusion area.
A similar arrangement would be made for exercise of authority over the area within the
exclusion area for the new facility on the site property. Because the proposed exclusion area for
a new facility is wholly contained within the GGNS site property boundary, SERI would have
effective control over the exclusion area for a new facility.
2.1.2.2
Surface Rights
SERI has acquired and will maintain surface ownership of all the land within the GGNS plant
site property boundary, with the following exceptions:
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1.

2.

3.

SMEPA has a 10 percent undivided interest in the [GGNS Unit 1] power block area
within the plant exclusion area. This is a 94-acre tract containing the cooling towers,
containment buildings, and other major plant structures. SMEPA also owns a 10
percent undivided ownership interest in two very.long and narrow strips of land (7 1/2
and 5 acres, respectively) on which the [GGNS Unit 1] water supply and discharge
piping is located.
Entergy Mississippi, Inc. owns the 52-acre [GGNS Unit 1] plant switchyard area, which
is partially located within the plant exclusion area [and the proposed exclusion area for
a new facility]. However, under a 1999 agreement with MP&L (now Entergy
Mississippi, Inc.), SERI has authority to exercise complete control and determine all
activities on Entergy Mississippi, Inc. property and easements in the exclusion area
including exclusion of Entergy Mississippi, Inc. personnel and third parties. SERI has
transferred such rights to Entergy Operations.
Entergy Operations has unrestricted access to the switchyard area. [For GGNS Unit
1,] Entergy Operations performs all routine switchyard activities, operates the main
generator breakers and 34KV breakers, and maintains the main, ESF, and BOP
transformers. Entergy Operations is also responsible for all security functions within
Entergy Mississippi, Inc. property at GGNS.
A two-acre residential property which is totally surrounded by the plant site property
boundary in the southwest sector of the site is privately owned. This property is outside
the exclusion area [for GGNS Unit 1 and the proposed exclusion area for a new
facility].

There are no railroads or navigable waterways that traverse the exclusion area for the existing
GGNS Unit 1 plant or the proposed exclusion area for the ESP Facility. One county road runs
through the GGNS plant site property; Bald Hill Road traverses both the exclusion areas. Bald
Hill Road cuts through the south-southeast, south, south-southwest, and southwest sectors of
the plant site. Two Entergy Mississippi, Inc. transmission lines traverse the GGNS plant site
property; neither of them crosses any portion of the exclusion area proposed for a new facility
on the ESP Site. The GGNS Unit 1 plant structures and support buildings (with exception of
structures at the river), including the Energy Services Center (ESC) building, which includes
engineering and training facilities, the site visitor's center, and the EOF, are within the proposed
exclusion area for a new facility. There are no other industrial, commercial, institutional, or
residential structures in the proposed exclusion area for a new facility on the ESP Site.
Entergy Operations will allow access to parts of the plant site property outside the [GGNS Unit
1] exclusion area for recreational purposes. Arrangements have been made for control of traffic
on the county roads, a part of [Bald Hill Road] which is located within the exclusion area. These
arrangements are implemented only during a declared emergency and are fully described in the
Emergency Plan. The protected area is posted to ensure awareness of access restrictions by
individuals.
Similar arrangements would be implemented for operation of any new plant(s) on the GGNS
ESP Site to the extent they do not interfere with operations or emergency planning. Appropriate
arrangements with SERI and Entergy Operations, Inc. for control of Ingress and egress to the
new facility location and its exclusion area would be established.
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2.1.2.3

Mineral Rights

The joint owners of Grand Gulf Nuclear Station (GGNS) own or control 89 percent of the mineral
rights within the [GGNS Unit 1] plant exclusion area, and all the mineral rights within the central
portion of the exclusion area, including the power block area. This includes all the rights
beneath seismic Category I structures. Despite the ownership by third parties of a small portion
of the mineral interests within the exclusion area, for all practical purposes Entergy Operations
maintains complete control over the [GGNS Unit 1] exclusion area in accordance with
10CFR100.11(a)(1) and 10CFR100.3(a).
The requirement of IOCFR100.3(a) states that activities unrelated to operation of the reactor
may be permitted in the exclusion area under appropriate limitations, provided "..no significant
hazards to the public health and safety will result. " The outstanding mineral interests will not
result in any significant hazard to public health and safety and are, therefore, de minimis.
There is no activity at the GGNS plant site to explore for, drill for, or otherwise extract minerals.
Past unsuccessful exploratory activities on or near the GGNS plant site and the geological
character of the subsurface structure in the vicinity of the GGNS plant site indicate that
commercial mineral production within or near the exclusion area appears unlikely in the
foreseeable future. This has been confirmed in a geological appraisal, dated January 1987.
In addition, under Mississippi law, prospective mineral developers have no legal right to use
physical force or to create a public disturbance to gain access to a property in order to explore
for or to extract minerals. Furthermore, they would be prohibited from drilling any oil or gas well
until a permit is issued by the State Oil and Gas Board following a notice and public hearing.
Since SERI and SMEPA own, and Entergy Operations controls, substantially all of the minerals
located within the exclusion area, SERI and Entergy Operations would attend any hearings and
would have the opportunity to object to the drilling and/or the location of any potential well.
As discussed above, Entergy Operations controls all surface rights in the exclusion area [for
both GGNS Unit 1, and the proposed exclusion area for a new facility on the ESP Site]. Entergy
Operations has and will continue to have complete control of ingress to or egress from the area.
Attempted ingress for the purpose of exercising mineral rights could be prohibited at least until
such time as questions regarding the rights of the various parties could be determined.
As a practical matter, the owner or a lessee (or a potential lessee) of mineral interests would in
all likelihood attempt to obtain a written consent and damage waiver from the surface owners of
the property before commencing seismic investigations of the GGNS plant site. In addition, the
mineral rights holder would also likely attempt to negotiate a well site agreement with the
surface owners prior to seeking a permit from the State Oil and Gas Board to drill on the
property. Both of these measures would be reasonable and prudent, and would be especially so
in the case where the property includes a nuclear power generating station. These factors give
SERI, as the owner, an additional, practical measure of control over the exclusion area [for both
GGNS Unit 1, and the proposed exclusion area for a new facility on the ESP Site].
Because the outstanding mineral interests are not reasonably likely to mature into activities

unrelated to operation of the existing GGNS Unit I facility or a new nuclear plant or plants on
the site which could affect safe operation, potential health and safety factors are obviated and

therefore, the outstanding mineral interests are a de minimis exception to total control of the
exclusion areas.
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2.1.2.4
Easements
SERI and SMEPA own all the surface rights at GGNS except the plant switchyard, which is
owned by Entergy Mississippi, Inc. A number of easements over the GGNS property are in
effect.
With respect to easements within the [GGNS Unit 1] exclusion area, there is one public road
which traverses the southern comer of the exclusion area in which Claiborne County maintains
an easement or road right of way. In addition, Entergy Mississippi, Inc. has two rights of way or
easements for transmission line purposes on the GGNS plant site property which are 200 feet in
width. Neither of these transmission line easements is located within the proposed exclusion
area for a new facility. Furthermore, SMEPA has a general easement within the exclusion area
which was obtained from SERI at the time SMEPA obtained an ownership interest in the power
block area. SMEPA's easement rights for purposes of exercising its ownership rights in
connection with GGNS [Unit 1] apply to allproperty located within the [Unit 1] exclusion area
owned by SERI in which SMEPA did not acquire a 10 percent undivided ownership interest.
SERI and SMEPA also have an easement in and over the switchyard area. There are no rights
of way or easements within the exclusion area [for both GGNS Unit 1, and the proposed
exclusion area for a new facility on the ESP Site] other than those described above.
[GGNS Unit 1] Exclusion area control by Entergy Operations is not affected by these easements
since (1)SERI and SMEPA are and will continue to be licensees, and (2)the switchyard
agreement allows SERI to control future activities in the switchyard area and on the Entergy
Mississippi, Inc. transmission easement within the exclusion area (SERI has transferred this
right to Entergy Operations), and (3)arrangements have been made for control of traffic on the
county road as described in the GGNS [Unit 1] Emergency Plan. Similar arrangements for traffic
control through the exclusion area would be made for a new facility, unless it becomes
necessary to relocate the road, in which case this becomes a non-issue.
2.1.2.5
Control of Activities Unrelated to Plant Operation
Any permitted activities taking place within a new facility's exclusion area and unrelated to the
new facility operation would be restricted while the facility is in operation.
2.1.2.6
Arrangements for Traffic Control
The proposed exclusion area for a new facility is not traversed by a railway or waterway and,
therefore, no arrangements would be required for these; however, the exclusion area is
traversed by a county road. Agreements would be put in place such that local law enforcement
authorities would block the road when notified that such a need exists, or the road relocated out
of the exclusion area if required, as discussed below.
2.1.2.7
Abandonment or Relocation of Roads
At the time of construction of the GGNS Unit 1 plant, the decision was made to not relocate the
portion of Bald Hill Road which traverses the southern part of the exclusion area. That portion of
Bald Hill Road within the proposed exclusion area for a new facility is also located within a
potential construction usage area, as shown in Figure 2.1-2. Therefore, it may become
necessary for construction of the new facility, to relocate a portion of the road.
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2.1.3

Population Distribution 2

The population data presented in this section were primarily based on the 2000 U.S. Census
(Reference 1). The LandView 53, software was used to develop demographic data presented in
this section of the report. The census data was augmented by information from other agencies
and public organizations from the states of Mississippi and Louisiana (References 13 and14)4 .
The area, encompassed by a 50-mile radius from the center of the proposed power block
location for a new facility on the site, includes all or a portion of the following 25 counties and
parishes in Mississippi and Louisiana:
Mississippi Counties

Louisiana Parishes

Adams

Lincoln

Caldwell

Madison

Amite

Madison

Catahoula

Richland

Claibome

Rankin

Concordia

Tensas

Copiah

Sharkey

East Carroll

West Carroll

Franklin

Simpson

Franklin

Hinds

Warren

Issaquena

Wilkinson

Jefferson

Yazoo

Sources for population data and projections, as well as information on seasonal variations
(transient) population in the area around the GGNS, are identified and referenced in this
section, as appropriate. The population data and general descriptions of human activity and
seasonal variations are provided to comply with Regulatory Guide 1.70 (Section 2.1.3). In
general, the GGNS UFSAR was the basis for the information included in this section. This
information was updated with data obtained by research, as cited, conducted primarily in 2002.
Except for population projections, which provide insight into future population growth,
information provided in this section is a description of the current poDulation based on research
in 2002.
2

LandView® reflects the collaborative efforts of the U.S. Environmental Protection Agency
(EPA), the U.S. Census Bureau, the National Oceanic and Atmospheric Administration (NOAA),
and the U.S. Geological Survey (USGS) to provide the public readily accessible published
federal spatial and demographic data. It is composed of two software programs: the LandView®
database manager and the MARPLOT® map viewer. These two programs work in tandem to
create a simple computer mapping system that displays individual map layers and the
demographic and spatial information associated with them.
3

This augmented information includes descriptions and data (current for 2002 to the degree
practical) for facilities, schools, parks, recreational areas, etc. Population projections are
provided in this section by distance and sector. However, no attempt is made to estimate
projections for transient populations, school populations, specific community populations, etc.
These would be assumed to grow at the same rates consistent with their associated segment's
projections.
4
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2.1.3.1
Population within 10 miles
Figure 2.1-3 shows a map of the area within 10 miles of the site. On this map, concentric circles
have been drawn, with the site at the center point, at distances of 1, 2, 3, 4, 5, and 10 miles.
The circles are then divided into 22.5-degree segments with each segment centered on one of
the 16 cardinal compass points (e.g., north, north-northeast). Within each area thus formed by
the concentric circles and radial lines, the projected resident population for 2002, 2030 (the
projected first year of facility operation) and each decade for five decades through the year 2070
have been estimated and are given in Table 2.1-1. The population data for the area within ten
miles of the site was based on census block points from the LandView 5 software program
provided by the U.S. Census Bureau.
The projected populations for each segment are based on averages of the population
projections obtained from the Louisiana State University Parish population projections and the
Mississippi Center of Policy Research and Planning projections for the Louisiana parishes and
Mississippi counties, respectively (References 13, 14)5.
There are no residents within the exclusion area boundary as defined for a new facility (see
Section 2.1.2).
2.1.3.2
Population Between 10 and 50 miles
Figure 2.14 shows a map of the area within 10 to 50 miles of the site. On this map, concentric
circles have been drawn, with the center of the proposed power block location on the site at the
center point, at distances of 10, 20, 30, 40 and 50 miles. The circles are then divided into 22.5degree segments with each segment centered on one of the 16 cardinal compass points (e.g.,
north, north-northeast). The projected resident population for 2002, and each decade for five
decades from the projected first year of plant operation, 2030, through the year 2070 for each
area formed by the concentric circles and radial lines is given in Table 2.1-2. The basis of
estimating the 2002 and the projected population distributions are the same as those described
in Section 2.1.3.1.
2.1.3.3
Transient Population
Transient population, particularly within the low-population zone of the Grand Gulf site, shows
both seasonal variations (due to the Grand Gulf Military Park, Warner-Tully YMCA Camp, Lake
Claibome, hunting camps, and fishing) and daily workday variations (due to employment,
schools, and other sources of an occasional nature). Descriptions of the seasonal and daily
variations in population in the area surrounding the Grand Gulf site are presented below.
The Grand Gulf Military Park is located approximately 1-1/2 miles north of the site and is
contiguous to the site property. The park is open daily from 8:00 a.m. to 5:00 p.m. and had over
5Both Mississippi and Louisiana based the population projections on the same methodology,
i.e., the Cohort-Component Method. The Louisiana projection also used the Shift-Share method
of allocating growth among parishes. The Cohort-Component Method carries each sex/race
group in the target population (either state or county/parish) individually forward in time, by fiveyear intervals and for five-year age categories. This method is widely used for long-range
population projections, including the population projection of the United States for the years
1999 - 2100. (For additional detail on this example, see Reference 17).
Page 2.1-7

Rev. 0

GGNS
EARLY SITE PERMIT APPLICATION
PART 2 - SITE SAFETY ANALYSIS REPORT
88,000 visitors who used the facilities and grounds in 2001. There were approximately 31,000
visitors to the park who paid for camping and tours in 2001. School groups, Boy Scouts, YMCA
groups and others use Grand Gulf Military Park for field trips and nature studies. Most people
visit the park on Sundays, with Saturday second in attendance. The park is most heavily
populated during the months of June and July. (Reference 2)
The Warner-Tully YMCA Camp (Mississippi) consists of 108 acres of land located
approximately 3-1/2 miles northeast of the site. Approximately 800 campers use the WarnerTully camp facilities each year. The YMCA camp is open from late May to the end of August.
(Reference 3)
Lake Claiborne (Mississippi) is a private development of residential and recreational facilities. It
is located approximately 3-1/2 miles east of the site. Lake Claiborne, Inc. has a total of about
450 members; there are 51 families in full-time residence at the development. A maximum of
200 people use these facilities on a summer weekend (References 4 and 19).
Lake Bruin State Park consists of 53 acres located on the shore of Lake Bruin, Louisiana,
approximately 9.5 miles southwest of the site. From July 2001 to June 2002, the park had
approximately 36,000 visitors. (Reference 6)
There are approximately 150 hunting camps within Claiborne County. These camps are
primarily used for deer hunting and other types of hunting, as well as sport fishing. The camps
are too numerous to get an accurate number of hunters using the camps. Each camp,
depending on the size of the camp, could have up to 20-30 hunters on a weekend day during
hunting season. (References 5 and 15)
There are several hunting clubs located across the Mississippi River from the GGNS in Tensas
Parish, Louisiana. Approximately 400 hunters are members of these clubs, primarily deer and
duck hunters (Reference 17)
Mississippi's deer season traditionally opens early in October for archery and late November for
guns. The season continues through early January. The greatest numbers of hunters are
present on the first day of gun season, which is early November. Approximately 500-600
hunters are customarily in attendance at the camps for the first day of the first gun season. After
the opening weekend, approximately 70% of the hunting population utilize the camps in the area
until the end of the season in early January. (Reference 5)
Sport fishing in the area occurs in the months of April through September with Saturday the
busiest day of the week. As many as 200-250 fishermen may be within the vicinity on weekends
during the months noted above. The number of fishermen may drop to less than 150 during the
week and depending on the weather conditions. (Reference 5)
The Kansas City Southern freight train passes north to northeast within 28 miles of the site twice
daily. The train runs from Vicksburg to Meridian, MS, and then returns to Vicksburg. The train
carries a crew of five. (Reference 7)
The Delta Queen Steamboat Company operates three paddle wheel tour boats on the
Mississippi River, the Delta Queen, the Mississippi Queen and the American Queen. The Delta
Queen is scheduled to pass the GGNS site a minimum of five times during the 2003 season.
She has a full complement of 174 passengers and 75 crew. The Mississippi Queen is scheduled
to pass the GGNS site a minimum of 8 times during the 2003 season with a full complement of
416 passengers and 156 crew. The American Queen is scheduled to pass the GGNS site a
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minimum of 13 times during 2003 with a full complement of 436 passengers and 161 crew.
(Reference 8)
There is one primary forest product company, Anderson-Tully, that owns and leases land within
the study area. Anderson-Tully has 12 people on logging crews that work In the vicinity.
Anderson-Tully is located in Vicksburg, Mississippi. (Reference 9)
There is limited commercial fishing within the study area. Most of this occurs on the Mississippi
River, the Big Black River and the Bayou Pierre River, with catfish being the most abundant
catch. There are approximately 12 commercial fishermen who fish within the area. (Reference
5)
The GGNS Unit 1 facility has approximately 750 people who work at the plant site. Plant staffing
is round the clock, with approximate numbers of personnel on site as indicated below for the
normal day crews and night crews (Reference 18).

Day
Night
*

Normal
Week
Day

GGNS Approximate Staffing Levels
Normal
Outage
Weekend
Week
Day
Day

Outage
Weekend
Day

660
90

70
60

210
140

800*
170*

Outage week day estimated based on difference between outage weekend
day and normal weekend plus normal week day staff.

2.1.3.4
Low Population Zone
The definition of a low population zone (LPZ) as stated in 10 CFR 100 is: "the area immediately
surrounding the exclusion area which contains residents, the total number and density of which
are such that there is a reasonable probability that appropriate protective measures could be
taken in their behalf in the event of a serious accident." The LPZ radius is 2.0 miles centered on
the reactor for the existing GGNS Unit 1 plant (Reference GGNS UFSAR Section 2.1.3.4). The
LPZ for a new facility, a 2 mile radial distance measured from the circumference of a 630 ft.
circle encompassing the proposed power block location for a new facility will be essentially the
same as for GGNS Unit 1.The center of the 630 ft. circle is approximately 1200 ft. west and
1000 ft. north of the GGNS Unit I reactor containment center. Figure 2.1-5 illustrates the
approximate LPZ and indicates transportation routes within a 10-mile radius of the site. The
number and density of residents in the area immediately surrounding the GGNS site (in both
Mississippi and Louisiana) are low, enabling simple and effective evacuation procedures to be
followed in the event of a serious accident. The resident population within the LPZ is 51 people
(LandView 5). The GGNS Unit 1 daily population of employees is about 750, with the
approximate distribution between day and night as indicated above in Section 2.1.3.3. The
resident population density within the LPZ radius is about 4.1 persons per sq. mile. The roads
within the area will be the primary transportation routes for evacuation. Table 2.1-3 lists facilities
and institutions within 5 miles of the site.
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Seasonal and peak daily transient population within the low population zone is mainly due to
recreational use of the Grand Gulf Military Park, hunting and sport fishing and the work force at
the GGNS site. Each of these contributors to the transient population in the LPZ are described
in Section 2.1.3.3 above.
2.1.3.5
Population Center
A population center is defined in 10 CFR 100 as a densely populated area where there are
about 25,000 inhabitants or more. The closest population center is Vicksburg, Mississippi,
located approximately 25 miles north-northeast of the site, with a 2000 population of 26,407.
This is the only population center within 50 miles of the site. The nearest major city is Jackson,
Mississippi, which lies 55 miles to the northeast of the site, and has a population of 184,256
according to the 2000 census. The southwest portion of Jackson is located within the 50-mile
radius. Figure 2.1-6 shows those communities in the area whose populations are over 1,000.
Table 2.1-4 displays populations and distances of all communities in the 50-mile radius area
with a population of over 1,000. (Reference 1)
2.1.3.6
Population Density
The cumulative resident population for 2000 was calculated using the data from LandView 5
software provided by the U.S. Census Bureau. The population density for Claiborne County, in
which the site is located, is 24.3 persons per sq. mile; for the state of Mississippi, it is 60.6
persons per sq. mile. The projected population within a 30-mile radius for the year 2030, the
projected Initial year of plant operation, would be 108,628 people and the projected population
density, average of all segments in the 30-mile radius, would be 38.2 persons per sq. mile. The
projected population within the 30-mile radius for the year 2070 (i.e., the projected end of the
initial 40 year plant licensed operating period) would be 119,289 people, and the projected
population density, average of all segments in the 30-mile radius, would be 42.2 persons per sq.
mile. Table 2.1-5 displays the projected populations within the divided segments. Table 2.1-6
displays the comparison of cumulative population for the initial year of plant operation, 2030,
assuming 500 persons/sq. mile, and the year 2070, the projected end of the initial 40 year plant
licensed operating period, assuming 1,000 persons/sq. mile. (Reference 1)As shown in Table
2.1-6, the site's projected population density is well below the value specified in Regulatory
Guide 4.7, Position C.4 (i.e., 500 persons/sq. mi.).
2.1.3.7
Public Facilities and Institutions
A summary of the schools, hospitals and public parks in the area within about 10 miles from the
site is given in Table 2.1-7.
During the 2000-2001 school year, the enrollment population for schools within the vicinity of the
site can be found below. (Reference 10)
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Institution Population
School Name

Students

Faculty

Port Gibson High School

565

33

Port Gibson Middle School

453

31

Arthur W. Watson Elementary

993

52

Chamberlain-Hunt Academy

111

16

Claibome Educational Foundation

77

7

Alcorn State University

3,100

-194 (Reference 16)

Claibome County Hospital has 32 beds. The staff consists of five doctors, ten registered nurses,
six nurses' aides, and three X-ray technicians. (Reference 11)
The Claiborne County Courthouse houses the offices of the Circuit Clerk, Chancery Clerk,
County Tax Assessor, County Superintendent of Education, and a courtroom. The county jail,
located behind the courtroom, has one prison cell and can accommodate 25 inmates; yet, it
generally has less than five inmates. (Reference 12)
Grand Gulf Military Park occupies about 150 acres, is located approximately 1-1/2 miles north of
the site, and is contiguous to the site property. Lake Bruin State Park consists of 53 acres
located on the shore of Lake Bruin. See Section 2.1.3.3 for additional discussion.
2.1.4
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Attachment 1

SSAR Section 2.1.2 Exclusion Area Authority and Control
Request:
RAI 2.2-1
You stated that an arrangement would be made to authorize Entergy Operations to
maintain control of ingress to and egress from the new proposed ESP exclusion area
and provide for evacuation of individuals from the new proposed ESP exclusion area in
the event of an emergency. Please state if you would make such arrangement prior to
issuance of the Grand Gulf ESP.
Response:

This arrangement would not be made prior to issuance of the Grand Gulf ESP. Such
arrangements would be made associated with a Combined License application.
Request:
RAI 2.2-2
The new proposed Grand Gulf ESP exclusion area extends into bodies of Lake
Hamilton water. Please state whether appropriate arrangements will be made with the
local, state, Federal, or other public agency having authority over the body of water for
the exclusion and ready removal of personnel and property from the area in an
emergency, by either the applicant or the public agency in authority, of any persons on
those portions of the body of water which lie within the designated exclusion area.
Response:

As shown on Figure 2.1-1 in Part 2, Chapter 2 of the ESP Application (Cover Letter
Reference 1), and described in Part 4, Section 2.1.1 of the application, Hamilton Lake
is on SERI-owned property. Entergy Operations (i.e. the licensed operator for GGNS
Unit l) currently has the authority and responsibility for persons in that area in
accordance with the Grand Gulf Nuclear Station Emergency Plan.

