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2.2  Nearby Industrial, Transportation, and Military Facilities

2.2.1–2.2.2  Identification of Potential Hazards in Site Vicinity

For an ESP application, the applicant provides information on relative location and separation
distance with respect to industrial, military, and transportation facilities and routes on the site
and in its vicinity.  Such facilities and routes may include air, ground, and water traffic, pipelines,
and fixed manufacturing, processing, and storage facilities.  Section 2.2 of the SSAR presents
information concerning the industrial, transportation, and military facilities in the vicinity of the
proposed ESP site.  The staff’s review focused on potential external hazards or hazardous
materials that are present or which may reasonably be expected to be present during the
projected lifetime of a nuclear power plant or plants that might be constructed on the proposed
site.  The staff has prepared Sections 2.2.1–2.2.2, 2.2.3, and 3.5.1.6 of this SER in accordance
with the review procedures described in Review Standard (RS)-002,”Processing Applications
for Early Site Permits,” utilizing information presented in SSAR Section 2.2, responses to
requests for additional information (RAIs), and the reference materials described in the
applicable sections of RS-002.

2.2.1.1–2.2.2.1  Technical Information in the Application 

In SSAR Section 2.2.2.1, the applicant stated that Louisa County, Virginia, the location of the
proposed site, is a rural and residential area.  The applicant further stated that there are no
substantial industrial activities within 5 miles of the proposed ESP site.  According to the
applicant, the County has granted its approval for a zoning ordinance allowing industrial
development of about 620 acres near the proposed ESP site’s exclusion area boundary (EAB). 
The applicant also noted that there are several other areas within 10 miles of the proposed site
that are zoned for industrial development, although there are no current plans for development.  

Because the applicant identified a Louisa County-approved zoning ordinance for industrial
development of about 620 acres near the proposed site EAB, the staff requested clarification, in
RAI 2.2.2-1, regarding the location of the 620-acre development.  The applicant provided
additional information describing the specific location of the development and the type of
industrial activity that is covered by the zoning ordinance.  

In Section 2.2.2.2 of the SSAR, the applicant stated that there are no mining activities within 5
miles of the proposed ESP site.

Section 2.2.2.3 of the SSAR describes the roads within 10 miles of the proposed ESP site. 
These consist of several Virginia State routes (Routes 208, 601, and 652) which pass no closer
than 1.5 miles to the proposed site; U.S. Route 522, which passes within about 5 miles of the
proposed site; and Virginia State Route 700, which provides access to the proposed site. 
SSAR Section 2.2.2.4 states that the Chesapeake and Ohio Railway passes within about 5.5
miles of the proposed site.  In Section 2.2.2.5, the applicant stated that there are six marinas
near the proposed ESP site, which provide access to pleasure craft on Lake Anna.  The marina
locations are between 1.4 and 2.3 miles from the proposed site.  The applicant stated that there
are no large boats or barges on Lake Anna. 
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With respect to aircraft activities in the vicinity of the proposed ESP site, the applicant described
nearby airports and airways.  Specifically, Table 2.2-1 of Section 2.2.2.6.1 of the SSAR lists the
three airports that are within 15 miles of the proposed ESP site.  Figure 2.2-1 of Section
2.2.2.6.1 of the SSAR illustrates the airport locations.  Two of the three airports are within 10
miles of the proposed ESP site.  In SSAR Section 2.2.2.6.2, the applicant stated that one civil
airway (V223) and three military training routes (IR714, IR760, and VR1754) pass within less
than 5 miles of the proposed ESP site.

In Section 2.2.2.7 of the SSAR, the applicant stated that there are no oil or gas pipelines within
5 miles of the proposed ESP site.  Similarly, in Section 2.2.2.8 of the SSAR, the applicant
stated that there are no military facilities within 5 miles of the proposed ESP site.  Figure 2.2.1-1
illustrates the locations of nearby major roads, railroads, and gas pipelines relative to the ESP
site.

Figure 2.2.1-1  Major roads, railways, and gas pipelines in the vicinity of the ESP site
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2.2.1.2–2.2.2.2  Regulatory Evaluation

In SSAR Section 1.8, the applicant identified 10 CFR 52.17(a)(1) and 10 CFR 100.20 as the
regulations applicable to SSAR Sections 2.2.1 and 2.2.2.  In the same section, the applicant
identified the following applicable NRC guidance regarding potential hazards in the vicinity of
the proposed ESP site:

• RG 1.91, “Evaluation of Explosions Postulated to Occur on Transportation Routes Near
Nuclear Power Plant Sites”

• RG 1.78, Revision 1, “Evaluating the Habitability of a Nuclear Power Plant Control Room
During a Postulated Chemical Release”  

• RG 1.70, “Standard Format and Content of Safety Analysis Reports for Nuclear Power
Plants, LWR Edition, Revision 3”

• NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for
Nuclear Power Plants” 

• RS-002 

The staff finds that the applicant correctly identified the applicable regulations and guidance.

The staff considered the following regulatory requirements in reviewing information regarding
potential site hazards which would affect the safe design and siting of a nuclear power plant or
plants falling within the applicant’s PPE that might be constructed at the proposed site:

• 10 CFR 52.17(a)(1)(vii), with respect to information on the location and description of
any nearby industrial, military, or transportation facilities and routes

• 10 CFR 100.20(b), with respect to information on the nature and proximity of man-
related hazards

The following RGs identify methods acceptable to the NRC staff to meet the Commission’s
regulations identified above:

• RG 1.91

• RG 1.78, Revision 1

Sections 2.2.1–2.2.2, 2.2.3, and 3.5.1.6 of RS-002 and RG 1.70 provide guidance on
information appropriate for identifying, describing, and evaluating potential manmade hazards.

2.2.1.3–2.2.2.3  Technical Evaluation

The staff evaluated the potential for manmade hazards in the vicinity of the proposed ESP site 
by reviewing (1) the information the applicant provided in Sections 2.2.1–2.2.2 of the SSAR, (2)
the applicant’s responses to the staff’s RAIs, (3) information the staff obtained during a visit to
the proposed ESP site and its vicinity, and (4) other publicly available reference material, such
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as U.S. Geological Survey topographic maps, satellite imagery, and geographic information
system coverage files (Platts, 2004, POWER map Geographic Information System Spatial
Data, including map layers of natural gas pipelines, railroads, and electric transmission lines;
and Terraserver-usa.com, 2004, online 1-meter Aerial Imagery of the Lake Anna, Virginia,
region).  Using these data, the staff found no additional hazards beyond those the applicant
identified.

The staff evaluated the information on the nearby 620-acre development that the applicant
provided in its response to RAI 2.2.1-1.  Included among the 30 industrial uses permitted for
this area are “acetylene gas manufacture on a commercial scale,” “fireworks or explosives
manufacture, nitrating process, the loading of explosives, or their storage in bulk,” “petroleum
refining,” and “sulphurous, sulphuric, nitric or hydrochloric or other corrosive or offensive acid
manufacture, or their use or storage, except on a limited scale (by conditional use permit) as
accessory to a permitted industry.”  This is a list of allowed uses, but a party seeking permission
for a specific use must apply for and obtain a “conditional use permit.”  The request for a permit
may be denied by the governing body if there is a finding that the use would be detrimental to
the health and safety of the public.  Given these provisions, the staff finds that potentially
incompatible uses may be permitted to locate adjacent to the ESP site.  On that basis, the staff
finds that although the 620-acre zoned industrial development currently does not host industrial
uses that could be considered incompatible with a nuclear power plant, the zoning ordinance
specifically permits significantly hazardous activities that could pose an undue risk to the safe
operation of a nuclear power plant sited on the proposed ESP site.  Therefore, these conditions
will require further evaluation at the time of the COL application.  This is COL Action Item
2.2-1.

2.2.1.4–2.2.2.4  Conclusions

As set forth above, the applicant has provided information in the SSAR regarding potential site
hazards in accordance with the guidance of RG 1.70, such that compliance with the
requirements of 10 CFR 100.20 and 10 CFR 100.21 can be evaluated.  The applicant has
reviewed the nature and extent of activities involving potentially hazardous materials conducted
on or in the vicinity of the site to identify hazards that might pose undue risk to a facility falling
within the applicant’s PPE that might be constructed on the proposed site.  Based on its
evaluation of the information presented in the SSAR, as well as information the staff obtained
independently, the staff concludes that all potentially hazardous activities on and in the vicinity
of the site have been identified.  SSAR and SER Sections 2.2.3 and 3.5.1.6 discuss the
evaluation of such hazards.

2.2.3  Evaluation of Potential Accidents

2.2.3.1  Technical Information in the Application

In SSAR Section 2.2.3, the applicant evaluated earth-bound and aircraft hazards.  Section
3.5.1.6 of this SER discusses the staff’s evaluation of aircraft hazards.

Consistent with its identification of potential hazards in SSAR Sections 2.2.1 and 2.2.2, the
applicant’s evaluation of earth-bound hazards was limited to the effects of explosion and
formation of flammable vapor clouds from nearby sources.  The applicant stated that the largest
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explosive load routinely transported by truck on Virginia highways contains 8500 gallons of
gasoline.  The explosive force of this quantity of gasoline is estimated to be equivalent to
50,700 pounds of TNT, using a simple TNT-equivalent yield formula.  The applicant, citing the
methodology of RG 1.91, concluded that if this amount of gasoline were to explode, a peak
overpressure of 1 pound per square inch (psi) would be experienced as far as 1900 feet away
from the point of explosion.  The closest point of Virginia Route 652 to the ESP site is 1.5 miles
(6420 feet).  The applicant noted that RG 1.91 cites 1 psi as a conservative value of peak
positive incident overpressure, below which no significant damage would be expected.  Thus,
the applicant concluded that no significant damage would occur in the event of an explosion
resulting from a gasoline truck traffic accident.  

The applicant did not evaluate pipeline hazards because no natural gas pipeline or mining
facilities are located within 10 miles of the ESP site, and there are no pipelines carrying
potentially hazardous materials within 5 miles of the ESP site.  Therefore, the applicant
concluded that the potential for hazards from these sources that could adversely affect safe
operation of the plant is minimal.

In RAI 2.2.3-1, the staff asked the applicant to describe whether the existing NAPS units pose
any undue risk to a nuclear power plant or plants falling within the applicant’s PPE that might be
constructed and operated on the proposed ESP site.  In its response, the applicant stated that
there are no such hazards.

2.2.3.2  Regulatory Evaluation

In SSAR Sections 1.8 and 2.2, the applicant identified the following applicable NRC guidance
regarding potential hazards in the vicinity of the proposed ESP site:

• RG 1.91
• RG 1.78, Revision 1
• RG 1.70, Revision 3
• NUREG-0800
• RS-002  

In SSAR Section 1.8, the applicant identified the regulations applicable to SSAR Section 2.2.3
as 10 CFR 100.20.  It also identified the requirements of RS-002 as applicable.  The staff finds
that the applicant did not identify an additional applicable regulation, 10 CFR 100.21(e).

The staff considered the following regulatory requirements in reviewing information regarding
potential site hazards which would affect the safe design and siting of a nuclear power plant(s)
falling within the applicant’s PPE that might be constructed at the proposed site:

• 10 CFR 52.17(a)(1)(vii), with respect to information on the location and description of
any nearby industrial, military, or transportation facilities and routes

• 10 CFR 100.20(b), with respect to information on the nature and proximity of man-
related hazards

• 10 CFR 100.21(e), with respect to the evaluation of potential hazards associated with
nearby transportation routes and industrial and military facilities
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The following RGs identify methods acceptable to the NRC staff to meet the Commission’s
regulations identified above:

• RG 1.91
• RG 1.78, Revision 1

Sections 2.2.1–2.2.2, 2.2.3, and 3.5.1.6 of RS-002 and RG 1.70 provide guidance on
information appropriate for identifying, describing, and evaluating potential manmade hazards.

2.2.3.3  Technical Evaluation

The staff reviewed the applicant’s analysis of the effects of potential explosions and the
formation of flammable vapor clouds.  The only potential source of explosions or flammable
vapor clouds within 5 miles of the proposed site is truck traffic on the nearby highways. 
According to the applicant, the largest explosive load routinely transported by truck on Virginia
highways contains 8500 gallons of gasoline.  The staff has previously reviewed and evaluated
the explosive yield from this quantity of gasoline, as documented in the Updated Final Safety
Analysis Report for North Anna Power Station.  The resulting TNT equivalent was found to be
50,700 pounds, which yields a peak overpressure of 1 psi at 1,900 feet from the point of
explosion.  Since the closest highway (Virginia Route 652) is 6429 feet from the proposed ESP
site, the potential peak overpressure at the proposed site would be less than 1 psi.  Hence,
using the criteria of RG 1.91, no significant damage to safety-related SSCs that may be located
on the proposed site would be expected. 

The staff evaluated the information in the SSAR regarding the location of the ESP site relative
to the location of the existing NAPS units and the applicant’s response to RAI 2.2.3-1.  In its
response to this RAI, the applicant stated that it did not identify any hazards with respect to
NAPS Units 1 and 2 that would pose an undue risk to a nuclear power plant or plants that might
be constructed on the ESP site.

The staff independently reviewed possible hazards posed by the existing NAPS units.  This
review did not identify any hazards that would preclude the provision of protective or mitigative
design features for a nuclear power plant or plants to be constructed on the ESP site.  This
view is supported by the fact that the staff found, during the licensing review for NAPS Units 1
and 2, that design features of those units would adequately protect the NAPS units against
identified hazards (e.g., release of toxic or flammable materials, internal and external missiles,
etc.).  Design-specific interactions between the existing and new units would need to be
evaluated and, if necessary, addressed at the COL stage.  The need for consideration of
design-specific hazards interactions is COL Action Item 2.2-2.

2.2.3.4  Conclusions

As set forth above, the applicant has identified potential accidents related to the presence of
hazardous materials or activities on and near the proposed ESP site which could affect a
nuclear power plant falling within the applicant’s PPE.  The staff finds that the applicant has
selected those potential accidents which should be considered as design-basis events at the
COL stage, in accordance with 10 CFR Part 100, and has identified and evaluated hazards
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from nearby facilities such that the staff concludes such facilities pose no undue risk to the type
of facility proposed for the site, subject to confirmation at COL regarding design-specific
hazards interactions.  Therefore, the staff concludes that the site location is acceptable with
regard to potential accidents that could affect such a facility, and that it meets the requirements
of 10 CFR 52.17(a)(1)(vii), 10 CFR 100.20(b), and 10 CFR 100.21(e).
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