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Section 2.1 Site Location 

2.1.1-1 Table 1-2, “Regulatory Compliance Matrix,” presents the NRC regulations that are 
applicable and addressed in corresponding SSAR chapters and sections of the Vogtle 
Early Site Permit Application.  However, there are noticeable discrepancies between the 
regulations cited and the corresponding chapter or section.  Please review and update 
Table 1-2, to make all chapters and sections of SSAR consistent with the applicable 
regulatory requirements. 

Response:

SNC has performed a preliminary review of SSAR Table 1-2, Regulatory Compliance Matrix, against 
Review Standard RS-002, Processing Applications for Early Site Permits, and agrees with the NRC that 
this table may contain some discrepancies.  A more thorough review of the table is planned to positively 
correlate applicable regulatory requirement with associated SSAR chapters and sections.  In addition, this 
table requires updating to incorporate new SSAR Chapter 11 requirements.  Therefore, SNC will provide 
a revised SSAR Table 1-2 in the next revision to the ESP application. 

2.1.1-2 The planned location of the proposed Units 3 and 4 has been changed since the SSAR 
was submitted.  Please provide updated UTM coordinates for the proposed units.  Also 
provide the latitude and longitude of the proposed new reactor site. 

Response:

The proposed VEGP Units 3 & 4 UTM coordinates were already updated.  Geographic latitude/longitude 
data has been added in the proposed revision to SSAR Section 2.1 (Enclosure 2) as follows: 

2.1.1-3 SSAR Figure 1-4, “Site Layout - New Development”, shows a map of the proposed 
units, the site boundary, and the exclusion area boundary (EAB) without a scale on the 
map.  Please provide an updated SSAR Figure 1-4 that contains a scale for that Figure. 

Response:

SSAR Figure 1-4 has been revised to show a scale for the new development map.  This revised figure is 
included for your review and will be incorporated into the next revision to the ESP application. 

Unit Georgia East Coordinates (NAD27)
    1001 – Georgia East (US ft)

UTM  Coordinates (NAD83)
Zone 17 – 84W to 78W (m)

Latitude/Longitude (NAD83)
 (Deg/Min/Sec)

3 N 1,142,600 N 3,667,170 N 33 08 27 
 E 621,800 E 428,320 E 81 46 07 

4 N 1,142,600 N 3,667,170 N 33 08 27 
 E 621,000 E 428,070 E 81 46 16 
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2.1.2-1 Please provide the number of people who will be working at Plant Wilson and the 
following details about their working hours:  how many days per week they will work 
and the number of hours expected per shift.  Please also provide the number of people 
who will be working at the visitor center and the same details regarding their working 
hours.  This information will help assist the determination of whether individuals can be 
evacuated prior to receiving doses that exceed the dose limits. 

Response:

Plant Wilson is staffed by VEGP personnel and the staff consists of seven full time individuals.  The 
Wilson staff works Monday through Friday typically 7:00 am to 3:30 pm, with on call duty for the 
weekend.  The Visitor Center is staffed by VEGP personnel and the staff consists of two full time 
individuals.  The Visitor Center staff works Monday through Friday typically 7:00 am to 4:00 pm.  
Evacuation of the Visitors Center and Plant Wilson is addressed by SSAR Section 13.3 and the referenced 
ESP application Part 5, Emergency Plan.

2.1.2-2 Provide more details regarding the location of the visitor center, including a site map 
that shows the location of it.

Response:

SSAR Figure 1-4 has been revised to show the visitors center.  Refer to the Response to RAI 2.1.1-3 for 
this revised Figure. 

2.1.2-3 Provide the estimated evacuation time for the EAB, which would include visitor center 
and Plant Wilson. 

Response:

Evacuation times are addressed in SSAR Section 13.3 and in the referenced ESP application Part 5 
Emergency Plan.  A statement has been included in the proposed revision to SSAR Section 2.1, provided 
in Enclosure 2 to this letter, that indicates evacuation of the Visitors Center and Plant Wilson is addressed 
by the Emergency Plan.

2.1.3-1 In Section 2.1.3.2 (page 2.1-5), the citation of figure numbers in the text appears to be 
incorrect.  The cited figure number in the second sentence should be Figure 2.1-9 
instead of Figure 2.1-10, and the cited figure number in the second sentence of the 
second paragraph should be Figure 2.1-11 instead of Figure 2.1-10.  Please confirm and 
provide corrected citations. 

Response:

The Figure listed in the first sentence the first paragraph of Section 2.1.3.2 has been changed to be Figure 
2.1-9.  The text of the second paragraph has been changed to reflect Figure 2.1-10 through Figure 2.1-15 
titles.  The revised Section 2.1.3.2 is shown in Enclosure 2. 
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2.1.3-2 In Section 2.1.3, Figures 2.1-10 through 2.1-15 contain population distributions from 10-
50 miles (population within 10 miles is not included), but the figures are labeled as 
50-mile Resident Population Distribution, thereby implying that the population 
distribution presented is from 0-50 miles.  Please change the title of the figures to 
represent the 10-50 miles Resident Population Distribution. 

Response:

The titles for Figures 2.1-10 through 2.1-15 have been revised to show them as 10 – 50 Mile Resident 
Population Distribution.  These revised Figures are included in Enclosure 2. 

2.1.3-3 Please provide a pointer to the section of the ESP application that contains a description 
of appropriate protective measures that would be taken on behalf of the populace in the 
low population zone in the event of a radiological emergency. 

Response:

A statement has been incorporated into the proposed revision to SSAR Section 2.1 which refers to SSAR 
Section 13.3 and the referenced ESP application Part 5, Emergency Plan, as providing appropriate 
protective measures to be taken on behalf of the populace in the low population zone in the event of a 
radiological emergency.

2.1.3-4 Provide a scaled map of the low population zone that includes topographic features, 
highways, railways, waterways, and any other transportation routes.  Also, provide a 
scaled map of the location of all facilities within the LPZ. 

Response:

A Figure 2.1-17 has been created to show the LPZ with topographic features that include highways, 
railways, waterways, and other transportation routes, as well as facilities within the LPZ.  It is included in 
Enclosure 2. 

2.1.3-5 On page 2.1-7, the application states that “Given an approved ESP period of 20 years, a 
conservative start up date of 2025, and an operational period of 40 years, operations 
could extend until 2065.”  This information would have been correct if the ESP 
approval had been obtained in 2005.  It may properly be accounted if modified to state 
“Given an ESP approval date of 2010, a conservative startup date of 2030, an assumed 
startup at the end of an ESP approval period of 20 years, and an operational period of 
40 years, operations could extend until 2070." 

Response:

Section 2.1.3.6, second sentence, has been revised to read: 

“Given an ESP approval date of 2010, a conservative startup date of 2030 (at the end of an ESP approval 
period of 20 years), and an operational period of 40 years, operations could extend until 2070.” 

The revised SSAR section 2.1.3.6 has been included in Enclosure 2. 
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2.1.3-6 Please include the 0-50 mile total population for the base year 2000 in the text on page 
2.1-5.

Response:

The population tables on page 2.1-5 have been revised to show data for the year 2000.  The associated 
text and the associated tables have been changed to reflect this data and are included in Enclosure 2.

Section 2.2 Identification of Potential Hazards in Site Vicinity 

2.2.2-1 The onsite chemicals for proposed Units 3 and 4 (AP1000) presented in Table 2.2-6 do 
not provide estimated quantities for chemicals listed.  Please provide these details such 
that Table 2.2-6 will be consistent with Table 2.2-5. 

Response:

Table 2.2-5 in the SSAR is based on information for the existing units for which the specific locations and 
quantities of the chemicals are known.  Table 2.2-6 in the SSAR is based on the information provided in 
AP1000 DCD, Section 6 Engineered Safety Features, Chapter 6.4 Habitability Systems, Table 6.4-1 
“ONSITE CHEMICALS”.  Westinghouse has not yet determined the specific locations and quantities of 
chemicals associated with the AP1000 design.

2.2.2-2 An onsite railroad spur, with the potential for transport of chemicals, was observed to 
have a tank car on it during the site visit conducted November 1-3, 2006.  Please clarify 
whether or not chemicals are brought in using this railroad spur, and discuss the 
potential for any related hazards. 

Response:

The use of chemicals at VEGP is governed by the site Chemical Control Procedure (00262-C, Control of 
Chemicals/Fluids).  This procedure evaluates the chemical hazards including control room habitability 
concerns, use restrictions, concerns with corrosion or other reactions with site equipment or piping, and 
proper management and disposal of waste.  Chemicals are used at VEGP for a variety of purposes, 
including water treatment and are sometimes supplied in bulk.  Normally, bulk shipments are delivered by 
tanker truck or in large tote bins.  Recently, VEGP conducted chemical cleaning of the steam generators 
for both units.  In support of that process, one chemical that was required in large quantity was delivered 
by rail.  The chemical, EDTA, was evaluated in accordance with the VEGP Chemical Control procedure 
and determined to be acceptable.  The rail car of EDTA was observed during the NRC site visit and 
prompted this question. 

Chemical use is carefully managed at VEGP and the Chemical Control procedure is strictly applied to all 
uses of chemicals onsite.  Bulk shipments are generally limited to water treatment chemicals and fuel oil.  
Fire hazards associated with bulk fuel delivery have been evaluated in support of the ESP application (see 
response to RAI 2.2.3-2).  Gaseous chlorine, anhydrous ammonia, and sulfur dioxide are no longer used 
at VEGP.  The majority of water treatment chemicals are relatively low hazard and all have been 
evaluated.  Any new chemicals are evaluated prior to being allowed onsite. 
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The use of rail transport for chemicals rarely occurs at VEGP and any chemical transported by rail or 
other means is evaluated per the Chemical Control procedure and determined to be acceptable prior to 
allowing the material onsite. 

2.2.3-1 SSAR Section 2.2.3.1.1 addressed truck-borne hazards from six chemicals.  Please 
provide the basis for the selection of these six chemicals used for the truck-borne 
hazards analysis.  In addition, state whether any new chemicals have been identified 
since the analysis for Units 1 and 2 was performed, and state whether any new 
chemicals will be addressed for the proposed Units 3 and 4.  Please address these details 
with the analysis cited in item 1 of the response to information needs letter AR-06-2720, 
dated December 15, 2006. 

Response:

The six chemicals identified in the analysis of truck traffic were obtained from the original design basis 
analysis for Units 1 and 2 and were based on a 1975 study performed by the Georgia Institute of 
Technology for Georgia Power Company.  The original study is no longer available, and these chemicals 
have been re-evaluated as described below. 

SNC has obtained the EPA Tier II reports for Burke and Richmond Counties in Georgia, identifying those 
facilities in the vicinity of the plant which have permits for storing hazardous materials.  These reports, 
along with the EPA Landview6 database, were used to confirm and/or update the list of chemicals for 
analysis. 

A traffic corridor evaluation has been performed to determine whether there are any new or additional 
chemicals transported by truck within 5 miles of the site related to the facilities described above.  The 
evaluation shows that even fewer chemicals pass by the site now than assumed in the previous analysis 
performed for the existing units.

There exist only two EPA regulated sites that would likely use State Route 23 as a route for transporting 
materials and equipment.  These sites are construction-related sites and are located 7 to 10 miles south of 
the Vogtle site.  Neither of these sites currently uses any of the previously identified chemicals nor have 
they been identified to use or cause the transport of any hazardous chemicals other than fuel oil or 
gasoline.  The remaining sites are all outside of the 5 mile corridor and are likely to transport their 
materials and equipment via other, more direct, routes, rather than along State Route 23.  These remaining 
sites therefore do not warrant further analysis.  New Figure 2.2-4 (Attachment 10 to this enclosure), 
Corridor Analysis, is attached and will be included in Revision 2 of the ESP Application. 

The use of bulk anhydrous ammonia has been discontinued at the plant site.  Since there are not any other 
users of this chemical in the vicinity of this site, the issue of transportation of this chemical along the 
roadways or to the site will not require further analysis. (Anhydrous ammonia is still being transported by 
rail car, and is evaluated in SSAR Section 2.2.3.1.4).  
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The original analysis (performed for Units 1 & 2) had determined that SRS had the potential to utilize 
chlorine and ammonia at the D-Area, which is approximately 4.5 miles distant from Units 1 & 2. The 
proposed Units 3 & 4 are approximately the same distance from the D-Area as Units 1 & 2.  However, the 
2004 Tier II EPA report for this site, and recent communications with SRS management, have indicated 
that ammonia and chlorine are no longer in use at D-Area.  The area has been remediated and nearly all 
the facilities have been removed.   The only chemicals used at the site, according to the recent Tier II 
report, are chlorine softener chemicals, and biocide, which are used in the waste treatment process to 
eliminate the bacteria in the water.  There were no chemicals identified which would be hazardous to the 
Vogtle site or would require further evaluation. 

Thus, the only remaining hazardous chemicals transported by truck in the vicinity of the site are gasoline 
and diesel/fuel oil.  Since stored or transported diesel/fuel oil is not flammable (see response to RAI 2.2.3-
6), and it is much less volatile than gasoline, the gasoline truck analysis becomes bounding in the 
evaluation of truck-borne hazards.

2.2.3-2 In response 3 of letter AR-06-2720, you stated that an analysis of the potential 
formation of flammable vapor clouds from a gasoline truck is currently being 
performed.  Please provide the results of this analysis, as well as a description of the 
input parameters and methodology used.  

Response:

For an 8,500-gallon truck on State Road 23 at the closest approach distance of approximately 4.2 miles 
(22,000 ft), the following calculations were performed: 

o TNT equivalent safe distance for an explosion of a gasoline vapor cloud, 

o TNT equivalent safe distance for an explosion of gasoline vapor in a truck 

For an explosion from a flammable vapor cloud, the TNT equivalent safe distance beyond which the 
blast pressure would be less than 1 psi has been calculated to be1,279 feet. 

For the explosion from a truck, the TNT equivalent safe distance beyond which the blast pressure would 
be less than 1 psi has been calculated to be1,723 feet. 

The gasoline truck analysis for the vapor cloud explosion uses the industry standard program DEGADIS 
to calculate the distance from the site of the spill to the boundaries of the upper and lower flammability 
limits and to obtain the flammable mass within the vapor plume. The concentrations are compared to the 
lower flammability limits for the respective chemical to determine the maximum distance for the 
flammable vapor cloud.  The input parameters are: 

o Quantity of Gasoline in the truck (50,000 lbs per RG 1.91 1978 – 50,700 lbs TNT equivalent) 
o Physical property data:  

o molecular weight 95 g/mole;  
o diffusion coefficient 0.05 cm2/sec;  
o vapor pressure  300 mm Hg,  
o boiling point temperature 130oC, and
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o specific gravity 0.732. 
o The meteorological conditions assumed are: 

o F (stable) stability class and  
o wind speeds of 1 m/s up to 2.5 m/s.  

The size of gasoline delivery trucks on State Road 23 range from 4,000 to 8,500 gallons so the 
assumption of an 8,500-gallon truck in the analysis is conservative and bounding. 

In addition to road transit, gasoline is delivered to the site by a tank wagon (10-wheel truck) containing a 
maximum volume of 4,000 gallons.  The closest distance from the site delivery route to the power block 
circle is approximately 2,000 feet.   As discussed above, since the 1-psi blast pressure distances for the 
vapor cloud and truck explosions are 1,279 feet and 1,723 feet, respectively, the 8,500-gallon truck 
analysis remains bounding for the tank wagon.

2.2.3-3 Please clarify whether an 8500 gallon gas truck with a TNT equivalent of 50,700 lbs is 
considered bounding for the truck traffic explosion and flammable vapor cloud analysis 
in SSAR Section 2.2.3.1.1.  Additionally, the critical distance resulting in a peak 
overpressure of 1 pound-per-square-inch (psi) for a TNT equivalent of 50,700 lbs 
calculated based on the equation kW1/3 from Regulatory Guide (RG) 1.91 is about 1700 
ft.  In SSAR section 2.2.3.1.1 this critical distance is reported as 1900 ft.  Please explain 
the discrepancy between the RG 1.91 calculation and what is reported in the SSAR. 

Response:

As discussed in the response to RAI 2.2.3-2, the 8,500-gallon gasoline truck analysis, with a TNT 
equivalent of 50,700 lbs, is considered bounding for the truck traffic explosion and flammable vapor 
cloud analysis. 

The critical distance reported in SSAR section 2.2.3.1.1 (1,900 ft) was originally estimated using a TNT 
equivalent of 50,700 lbs., TNT equivalent mass and reading the distance from RG 1.91, Figure 1, “Radius 
to Peak Incident Pressure of 1 PSI,”.  This was a conservative approximation.  The 50,700 lbs of TNT 
equivalent was based on the information contained in NUREG-1835 (Safety Evaluation Report for Early 
Site Permit (ESP) at the North Anna ESP Site, September 2005).  In a new analysis performed 
specifically for the Vogtle ESP Application, the TNT equivalent for 8,500 gallons/50,000 pounds of 
gasoline is 56,165 lbs.  The critical distance for this TNT equivalent has been verified to be 1,723 ft using 
the equation kW1/3.  This new analysis will be reflected in the next revision of the ESP application. 
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2.2.3-4 The concentrations provided in response 4 of letter AR-06-2720 are the concentrations 
at the control room intake rather than the concentrations calculated for a flammable 
vapor cloud.  Please provide the concentrations generated from the vapor cloud analysis 
to confirm the following conclusion presented in SSAR Section 2.2.3.1.1:  “The analysis 
demonstrated that truck-borne substances transported within a 5-mile radius of the 
VEGP Units 1 and 2, as well as explosions and flammable vapor clouds induced by these 
chemicals, will not adversely affect safe operation of the units.” 

Response:

The concentrations provided in response 4 of letter AR-06-2720 were intended to show that the 
concentrations were all well below the lower flammability limits (LFL) listed below, which means the 
clouds are not flammable at the control room.  As described in response to RAI 2.2.3-1, only diesel/fuel 
oil and gasoline remain as truck-borne hazardous chemicals of concern.  The table below shows, for each 
chemical transported by truck, the key input parameters and the results of the evaluation.   

Chemical Quantity Distance
to

Control
Room 

TNT
Equivalent
Distance

Distance to 
Lower

Flammability
Limit 

Lower
Flammability

Limit 

#2 Diesel 6,000 gal 4.2 mi 
(22,000 
ft)

Not
Applicable

Not
Applicable

13,000 ppm 

#2 Diesel 4,000 gal 2,000 ft Not
Applicable

Not
Applicable

13,000 ppm 

Gasoline 50,000 lb 
8,500 gal 

4.2 mi 
(22,000 
ft)

1,723 ft 1,200 ft 14,000 ppm 

Gasoline 23,530 lb 
4,000 gal 

2,000 ft < 1,723 ft < 1,200 ft 14,000 ppm 

2.2.3-5 For clarification regarding the chemicals considered in SSAR Section 2.2.3.1.1, please 
provide the quantity of each chemical, the distance to the control room, wind speed, 
stability, and calculated concentration along with the compared limiting concentration.  
A similar approach is suggested for SSAR Sections 2.2.3.2 and 2.2.3.3. 

Response:

The table below shows, for each chemical transported by truck, the key input parameters and the results 
of the evaluation. Bechtel’s Standard Computer Program TOXDISP was run to determine the 
concentrations of these chemicals from an accidental spill.  A table containing this information is included 
in the revision to SSAR Section 2.2.3.1, as reflected in Enclosure 3. 



AR-07-0401
Enclosure 1 
RAI Response 

Page 10 of 25 

Chemical Quantity Distance
to Control 
Room 

Wind
Speed

Stability Control
Room 
Concentration

Toxicity 
Limit 

#2 Diesel 6,000 gal 4.2 mi 
(22,000 ft) 

0.5 m/s G 0.057 ppm 300 ppm 

#2 Diesel 4,000 gal 2,000 ft 1 m/s F bounded by 
gasoline

300 ppm 

Gasoline 50,000 lb 
8,500 gal 

4.2 mi 
(22,000 ft) 

1 m/s F 35.5 ppm 300 ppm 

Gasoline 23,530 lb 
4,000 gal 

2,000 ft 1 m/s F 115 ppm 300 ppm 

2.2.3-6 Section 2.2.3.1.3 of Revision 0-S1 of the SSAR states that an analysis for VEGP Units 1 
and 2 determined that the concentration of flammable material in the vapor-space of 
the tanks carrying the fuel oil is below the lower limit of flammability.  Additionally, 
response 5 of letter AR-06-2720 states that the concentration inside any of the three 3-
million-gallon fuel tanks is lower than the lower flammability limit of #2 diesel fuel.  
Please provide details of the analyses performed to determine that the concentration of 
fuel oil in the vapor space of tanks carrying fuel oil on a barge and in the Plant Wilson 
storage tanks is below the lower limit of flammability. 

Response:

The following formula was used for determining the concentration of fuel oil in a tank vapor space: 

X = molar concentration of fuel oil 
Pvapor = saturated vapor pressure (psi) of fuel oil = 0.065 psi @ 85oF
P = atmospheric pressure (psi) (14.7 psi) 

X = Pvapor/P= 0.065/14.7 = 0.004422 = 0.44% @ 85°F 

As shown in the table in response to RAI 2.2.3-5, the lower flammability limit (LFL) for diesel or fuel oil 
is 13,000 ppm (1.3%) in the vapor space above the liquid.  Since the concentration of fuel oil in the vapor 
space is 0.44 %, the vapors are not flammable.
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2.2.3-7 Response 5 of letter AR-06-2720 states that for fuel oil, Plant Wilson is bounding for 
explosion and flammable vapor cloud formation and that for vapor cloud toxicity, a fuel 
barge is limiting.  Please provide the basis for your determination that a 3 million gallon 
fuel tank at Plant Wilson is bounding for explosion hazard and flammable vapor 
formation, but not for vapor cloud toxicity, compared to a lower volume of fuel oil on a 
barge.  Please provide the details of the analysis, along with input parameters and 
assumptions pertaining to waterway traffic addressed in SSAR Section 2.2.3.1.3.  
Provide a brief discussion of the release scenario (i.e., leak or spill) from the Plant 
Wilson storage tank and the barge, as well as all other parameters used in performing 
the vapor cloud toxicity analysis. 

Response:

Previously, the U.S. Army Corps of Engineers, in Waterborne Commerce of the United States (IWR-
WCUS-04-1), had identified that barge traffic on the Savannah River below Augusta carrying fuel oil was 
less than 500 tons.  Subsequently, it has been determined that fuel oil is no longer transported by barge 
past the Vogtle plant site, and the barge hazard has been eliminated from additional consideration as 
described below. 

The Savannah River above the Vogtle site (River Mile 151) is primarily used for recreational purposes 
since 1979, with the closing of the New Savannah Bluff Lock and Dam (River Mile 187) to commercial 
traffic (USACE 2000).  There are no commercial facilities or barge slips/docks which are visible on 
satellite imagery between the Vogtle site and the New Savannah Bluff Lock and Dam.  This section of the 
river is primarily forested and otherwise undeveloped land to the river's edge. 

Downstream of the Vogtle site, barge traffic may be present closer to the Port of Savannah (River Mile 
21).  In 2005 no barge traffic was reported to the Army Corp of Engineers Waterborne Commerce 
Statistics Center in New Orleans, Louisiana (USACE 2007).  In 2004, only 13 commercial vessels were 
recorded (IWR 2004).  These vessels were reported to contain a total of less than 500 tons of non-
explosive residual fuel oil (less than a full barge load).   

Therefore, the current use of the river and the lack of commercial facilities and barge slips/docks 
upstream of the plant indicate that there is no current or projected barge traffic on the Savannah River past 
the Vogtle site.  Based on the above information, SNC has determined that evaluation of hazardous 
shipments by barge is not necessary for VEGP Units 3 and 4. 

Regarding Plant Wilson, the Bechtel Standard Computer Program TOXDISP was run to determine the 
concentration of fuel oil at the air intake for the new units from a spill of fuel oil from one of the large 
storage tanks at Plant Wilson. The maximum concentration of fuel oil is: 

 Quantity  Wind
Speed

Stability Distance to 
Control Room 

Concentration of 
Vapor at Control 
Room Air Intake 

Fuel Oil 3,000,000 
gallons

1 m/s F Approximately 
5,500 ft 

< 50 ppm 



AR-07-0401
Enclosure 1 
RAI Response 

Page 12 of 25 

As discussed in the RAI 2.2.3-6 response, the vapor pressure of fuel oil is sufficiently low that evaluation 
of the explosion of fuel oil at Plant Wilson is not required.  This additional information will be reflected 
in the next revision of SSAR Section 2.2 as indicted in Enclosure 3.

2.2.3-8 Section 2.2.3.1.3 of Revision 1 of the SSAR states that “This substance is neither a solid 
explosive material, nor is it a hydrocarbon which has been liquefied under pressure.  
Therefore, in accordance with RG 1.91, this material is not required to be evaluated for 
explosion.”  However, this is inconsistent with RG 1.91.  RG 1.91 states that the 
regulatory guide is limited to solid explosives and hydrocarbons liquified under 
pressure, and is not applicable to cryogenically liquefied hydrocarbons such as liquefied 
natural gas (LNG).  This regulatory guide does not state that hazardous materials other 
than solid explosives and hydrocarbons liquefied under pressure do not need to be 
evaluated.  Please clarify and provide the basis for not evaluating fuel oil for explosion. 

Response:

As discussed in response to RAI Question 2.2.3-6, the LFL is not exceeded, therefore, an explosion of the 
fuel oil is not possible.  The fuel oil content of the vapor from a fuel oil storage tank is approximately 
0.44% which is below the lower flammability limit of 1.3%.  Therefore, vapor clouds induced by the 
release of fuel oil will not be flammable, and the potential for hazards from explosions or flammable 
vapor clouds is negligible.  The safe operation of the new units is not affected.  This explanation has been 
reflected in the revision to Section 2.2.3.1.3 (Enclosure 3) and the two sentences quoted in the question 
above have been deleted.

2.2.3-9 Please provide a justification for the selection of chemicals for the railroad traffic 
analyses in SSAR Section 2.2.3.1.4.  In addition, there appears to be an incorrect 
citation on pages 2.2-12 and 2.2-13, since toxic vapor concentrations are based on RG 
1.78 rather than RG 1.91. 

Response:

Per communications with the CSX Director of Infrastructure Security (Murta), the percent of total 2005 
bulk shipments that contained qualified DOT hazardous materials were: 

 64% - Cyclohexane; 

 9% - anhydrous ammonia; 

 3% - carbon monoxide; 

 3% - Elevated Temperature Materials Liquid (ETML) 

Section 2.2.3.1.4 has been revised to include the above percentiles and to correct the reference from RG 
1.91 to RG 1.78 (see Enclosure 3). 



AR-07-0401
Enclosure 1 
RAI Response 

Page 13 of 25 

Accidental spills of carbon monoxide or ETMLs are not expected to create an explosion or vapor hazard 
for the site.  Carbon monoxide, which can cause affixation, will quickly vaporize and dissipate prior to 
coming close to the Vogtle plant limits.  ETMLs, also referred to as elevated temperature goods, are 
not necessarily flammable.  ETMLs are DOT Class 9 materials and the main hazard they present is 
the potential to cause burns due to contact with the high temperature materials.  Therefore, no adverse 
impact to the Vogtle ESP site is expected from the accidental release of these hazardous materials. 

Cyclohexane (used in the manufacture of nylon, paint, resin, etc.) is a hazardous chemical which, 
according to CSX (Murta), is frequently shipped by rail past the site.  Cyclohexane was not previously 
considered in the Unit 1& 2 analyses so a new analysis for this chemical has been performed for Units 3 
& 4. 

CSX also noted that ammonia is another of the chemicals frequently shipped by rail past the site.  
Ammonia is toxic and has the potential for a long transport distance.  This chemical was previously 
evaluated in the Unit 1 & 2 analysis.  The results of that evaluation have been extended, as appropriate, 
for the new units. 

2.2.3-10 Please provide in tabular form the amount of each chemical analyzed and the calculated 
concentration in SSAR Section 2.2.3.1.4 along with the input parameters (distance, 
stability, wind speed, etc.) for the model used.  Please also discuss the methodology, 
including salient assumptions, used for the analyses. 

Response:

For ammonia and cyclohexane the methodology used for emission estimate and dispersion analysis are 
based on NUREG-0570, “Toxic Vapor Concentration in the Control Room Following a Postulated 
Accidental Release,” (Wing 1979).  Bechtel’s standard computer program, “TOXDISP,” is based on this 
methodology, and was used for determining the concentration of cyclohexane at the control room air 
intake.  The Bechtel Standard Computer Program “TOXGAS”, which is also based on NUREG-0570, 
was used for determining the concentrations of ammonia at the control room air intake.  The closest rail 
location to the proposed units is approximately 4.5 miles (23,750 ft), so this distance is used in the 
evaluations.

Compound Quantity Distance
from RR to 
Control
Room 

Wind Speed Stability Class Concentration of 
compound at 
control room air 
intake, ppm 

Ammonia 26 tons 4.5 miles 1 m/s G 112 @ 2 mins 

Cyclohexane 67 tons 4.5 miles 1 m/s F 34.3 

Section 2.2.3.1.4 has been revised to include the above tabular inset and description (see Enclosure 3). 
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2.2.3-11 SSAR Section 2.2.3.1.4 states that the critical distance that would yield an overpressure 
of 1 psi for railroad traffic is 2250 ft. Please provide the basis for the calculation of this 
critical distance. 

Response:

The 2,250 ft distance represents the radius-to-peak incident pressure of 1 psi, as approximated from RG 
1.91, Figure 1, for a railroad box car containing a load equivalent to 132,000 pounds of TNT.  That 
approximation was used in the original Units 1 and 2 calculation to demonstrate that the explosion of a 
rail car containing 26 tons of ammonia, 4.5 miles from the plant, would not cause a peak incident pressure 
greater than 1 psi at any plant structure. 

Using the equation: 

R = 45W1/3

(on which RG 1.91 Figure 1 was based) for 132,000 pounds of TNT equivalent, the critical distance is 
calculated to be approximately 2,291 ft. 

Given the 4.5-mile distance from the plant, the conclusion of the original analysis - that an explosion of 
the 26 ton container of ammonia would not cause a peak incident pressure of 1 psi on a plant structure - 
remains valid.  Section 2.2.3.1.4 has been revised to correct the distance cited and to restate the 
conclusion that the critical distance is much less than the distance from the railroad line to the new units 
(see Enclosure 3).

2.2.3-12 In the analysis of the potential explosion hazard from a railcar containing cyclohexane 
in Section 2.2.3.1.4, the TNT equivalent mass is calculated based on the mass of 
cyclohexane that would be present in a railcar filled with cyclohexane vapor.  However, 
in the analyses done for the potential explosion hazards from truck-borne hazards, the 
TNT equivalent mass is calculated based on a truck filled with the total amount 
shipped.  Please explain why a different approach was used for cyclohexane than for the 
other chemicals.  

Response:

The two methods used for calculating the TNT equivalent mass are both technically correct, although the 
method used for gasoline truck-borne hazards (total truck mass times a yield factor) yields more 
conservative results than the method used for TNT equivalent mass for cyclohexane (vapor mass only).  
The more conservative approach was chosen for gasoline since gasoline has a higher vapor pressure and 
is more flammable than cyclohexane.

Section 2.2.3.1.4 has been revised (see Enclosure 3 to this letter) to reflect the additional details.
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2.2.3-13 The analysis of an explosion of a railcar containing cyclohexane presented in Section 
2.2.3.1.4 of Revision 1 of the SSAR states that a TNT equivalent mass of 117.5 lbs of 
cyclohexane would produce a peak overpressure of 1 psi at a distance of 1026 ft from 
the railroad.  This distance is not consistent with the critical distance calculated using 
kW1/3.  Please clarify. 

Response:

The maximum amount of cyclohexane vapor in a railcar was calculated to be 48.8 pounds.  This was 
based on an air-vapor mixture at the upper flammability limit for cyclohexane.  Using the ratio of the 
heats of combustion of cyclohexane and TNT, and a conservative yield factor of 100%, this mass of 
cyclohexane is calculated to be equivalent to 117.5 pounds of TNT.  Using the equation kW1/3 from RG 
1.91, the radius to a peak incident pressure of 1 psi for a TNT equivalent mass of 117.5 lbs is 220 ft.   

In a second scenario, a railcar leak was also considered.  In this case, the liquid that leaks from the railcar 
is assumed to form a pool.  A vapor cloud, based on the evaporation from that pool, is calculated and the 
flammable portion of the vapor cloud (the vapor mass of cyclohexane contained between the upper 
flammability limit and lower flammability limit) was estimated to be 1,868.1 lbs.  The TNT equivalent of 
that mass (obtained by multiplying the mass by the ratio of heats of combustion and a yield factor of 6 %) 
is 1,007.3 lbs.  The blast radius for a TNT equivalent mass of 1,007.3 lbs is 451 ft in accordance with 
equation kW1/3.  The outer edge of the lower flammable limit (LFL) of the flammable portion of the vapor 
cloud was calculated to be 575 ft downwind from the railroad line.  If the blast occurs at the outer edge of 
the vapor cloud, which is a conservative assumption, then the maximum distance for which a peak 
incident pressure of 1 psi would occur is the sum of the two distances or 1,026 ft from the railroad.  The 
distance between the closest point of the rail line and Units 3 & 4 is approximately 4.5 miles.  This 
distance is far greater than either of the above calculated critical distances.  Therefore, there will not be 
any impact on Units 3 or 4 from an explosion of cyclohexane from a railcar or vapor cloud. 

Section 2.2.3.1.4 has been revised to include the additional details described above (see Enclosure 3). 

2.2.3-14 Please clarify whether any analyses were done to evaluate the potential hazards from an 
explosion or flammable vapor cloud formation due to accidents associated with onsite 
storage tanks and nearby storage facilities, such as the fuel tanks at Plant Wilson.  If 
these analyses were performed, please provide the details of these analyses, and if not, 
please provide an explanation for why these analyses were not performed. 

Response:

Analysis of potential hazards from an explosion or flammable vapor cloud formation from onsite storage 
tanks and nearby storage facilities, such as at Plant Wilson, was performed for Units 1 & 2.  This analysis 
showed that, for the chemicals stored onsite or at Plant Wilson, only fuel oil and gasoline were 
flammable.  The concentration of fuel oil in the tank vapor space is less than the LFL, (see response to 
RAI 2.2.3-6 above), and so it has been eliminated from further consideration.  Similarly, if there was a 
spill of fuel oil at Plant Wilson, the concentration of fuel oil vapor in the air would be further diluted in 
open atmosphere.  Since these concentrations of fuel oil in the vapor are less than the lower flammability 
limit (1.3%), the formation of a vapor cloud or flammable mass was considered unlikely.  The gasoline 
truck calculation, which is the bounding analysis for a vapor cloud explosion for Units 3 & 4, is discussed 
in response to RAI 2.2.3-2.  
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The evaluations of potential hazards to Units 1 and 2 from an explosion or flammable vapor cloud 
formation due to accidents associated with these storage facilities are bounding for Units 3 and 4 and 
therefore they are applied to all units. 

2.2.3-15 Please identify and evaluate potential hazards, if any, associated with the existing Vogtle 
Units 1 and 2 (excluding severe accidents) that may affect the proposed Units 3 and 4 to 
be located at the ESP site. 

Response:

From SSAR Table 2.2-5, “VEGP Units 1 & 2 Onsite Chemical Storage,” the majority of the chemicals 
currently stored at VEGP are stored on the east side of Unit 1 (the most distant location with respect to 
proposed Units 3 and 4), or are stored within buildings.  There are only two large storage tanks located on 
the west side of Unit 2.  These are the two 80,000 gallon diesel storage tanks.  These tanks are adjacent to 
Unit 2 and are greater than 1,000-2,000 ft from the proposed ESP units to the west.  As stated in response 
to RAI 2.2.3-14 above, the envelope of potential hazards from an explosion or flammable vapor cloud 
formation due to accidents for Units 1 and 2 applies to proposed Units 3 and 4. 

Other accidents, such as Design Basis Accidents, with radiological consequences, have been addressed in 
Section 2.2.3.4.  In case of an event with potential radiological consequences, site communication 
systems would be used to notify all site personnel including those associated with proposed Units 3 and 4.  
In addition, the Control Room ventilation system for the AP1000 is designed with smoke and radiation 
detectors which will cause automatic isolation of the Control Room ventilation system in the event of fire 
or accident at Units 1 or 2.  These automatic features provide further assurance that an event at Unit 1 or 2 
will not affect the safe operation or the ability to shutdown proposed Unit 3 or 4.

2.2.3-16 SSAR Section 2.2.3.2.3 states that the potential hazard due to ammonia and hydrazine 
from onsite storage tanks will be addressed at the COL stage.  Responses 16 and 17 in 
letter AR-06-2720 discuss analyses for the potential hazard due to onsite storage of 
hydrazine, methoxypropylamine, and phosphoric acid.  Please explain why ammonia 
was not similarly analyzed in these responses, and clarify whether the potential hazard 
from onsite storage of ammonia will be addressed at the COL stage. 

Response:

Ammonia was not addressed in letter AR-06-2720 16 and 17 responses because the questions did not 
address ammonia. 

In the original on site hazard analysis, ammonia and hydrazine releases were evaluated as potentially 
exceeding the control room long term toxicity limit.  However, Unit 1 and 2 no longer store large volumes 
of ammonia onsite.  Therefore, it will no longer need to be addressed in the COL stage.  Section 2.2.3.2.3 
has been revised accordingly to remove the commitment to perform this analysis (see Enclosure 3). 
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Section 3.5.1.6 Aircraft Hazards 

3.5.1.6-1 Please provide the assumptions and methodology used in determining the effective areas 
and assumed fractions for the general aviation, air taxi and commercial, air carrier, and 
military aircrafts addressed in SSAR Section 3.5.1.6.2 (page 3.5-3), which were used to 
calculate the weighted effective plant area. 

Response:

The effective area depends on length, width, and height of the facility, as well as on the aircraft’s 
wingspan, angle of impact and the length of its skid.  Governing equations for effective area are given in 
DOE 1996.  They are as follows: 

Aeff = Af + As

Af = (WS + R)Hcot  + (2L x W x WS) / R + L x W 
As = (WS + R) x S 

Af = effective fly-in area;  As = effective skid area 
WS = aircraft wingspan;  R = length of the diagonal of the facility = (L2 + W2)0.5

H = facility height;   cot  = mean of the cotangent of the aircraft impact angle 
L = length of facility;  W = width of facility 
S = aircraft skid distance (mean value) 

Wingspan, impact angle and skid distances for the different types of aviation are given in DOE 1996.
Facility height, length, width and diagonal were derived from AP1000 design drawings provided in 
Westinghouse 2001.  The fractions for aviation types were assumed to be the same as the closest airport 
(Bush Field).  Forecasted annual aircraft operations were obtained from APO 2006 and simple 
mathematics was used to determine the fractions of flights for general aviation, air taxi & commuter, air 
carrier and military operations.  

The fractions (f) of aircraft type were calculated by dividing the number of each type of aircraft by the 
total number of aircraft for the year 2025 from Table 3.5-1 in the SSAR.  The effective area (Aeff) for each 
type of aircraft was calculated using the above equation.  The table on the next page summarizes the 
calculation of the effective area for each type of aircraft.  The average weighted area for the site was then 
calculated by multiplying each aircraft’s effective area by its fraction, and then summing each of these 
calculated numbers, as shown in the following table: 

Aircraft Type Fraction Effective Area for Each 
Type of Aircraft, sq. mi. 

Weighted Average Effective 
Area

General Aviation 0.529 0.025 0.0132 
Air Taxi & commuter 0.293 0.061 0.0179 
Air Carrier  0.128 0.073 0.0093 
Military 0.05 0.086 0.0043 
TOTAL for Site 1.00  0.0447  

(0.045 was used in the calculation)
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3.5.1.6 Response References: 

(APO 2006) APO Terminal Area Forecast Summary Report, Federal Aviation Administration, 
http://www.apo.data.faa.gov/wtaf/, issued February 2006, accessed 5/2/2006. 

(DOE 1996) Accident Analysis for Aircraft Crash into Hazardous Facilities, DOE Standard, DOE-STD-
3014-96, US Department of Transportation, October 1996. 

(Westinghouse 2001) Nuclear Island General Arrangement, AP1000 Advanced Passive Light Water 
Reactor, Rev. 0, Section B-B, DCD Number APP 1000 P2 902, Westinghouse Electric Company, 
08/06/2001. 

Chapter 11 Radioactive Waste Management 

11-1 Section 5.4 of the ER presents an assessment of radiation exposures and doses due to 
liquid and gaseous effluents based on models, assumptions, and site-specific data 
described in two key documents.  They are: 

· Southern Nuclear Operating Company, Offsite Dose Calculation Manual for 
Southern Nuclear Operating Company, Vogtle Electric Generating Plant, Ver. 22, 
June 25, 2004 (ODCM).  

· Southern Nuclear Operating Company, Vogtle Electric Generating Plant - Units 1 
and 2, Annual Radioactive Effluent Release Report for January 1, 2003 to 
December 31, 2003.  

 A review of ER Section 5.4 and cited references indicates that Section 5.4 does not 
provide information used to model exposure pathways, and does not include a list of all 
input parameters used to derive dose estimates to members of the public.  In its 
evaluation, NRC Staff will be using the GASPAR II and LADTAP II computer codes, 
and will not rely on the ODCM method described in the application for the purpose of 
assessing doses to members of the public from liquid and gaseous effluents.   

 Accordingly, update ER Section 5.4 to include descriptions of all required model 
assumptions and include input parameters necessary to run the GASPAR II and 
LADTAP II computer codes.  Without this information, the staff cannot perform an 
independent evaluation and conclude, with reasonable assurance, that the application 
demonstrates compliance with 10 CFR Part 50, Appendix I dose objectives.  

Response:

ER Section 5.4 has been revised to use the GASPAR and LADTAP II computer codes with site-specific 
parameters.  The data input and output files used for these analyses are provided on compact disc (CD) in 
Enclosure 6 to this letter.  Current ER Section 5.4 is no longer valid.  A revised Section 5.4 is included as 
Enclosure 4 to this letter, and will be part of Revision 2 of the ESP application.  
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11-2 A review of ER Section 5.4 indicates that the dose assessment excludes potential 
exposure pathways (for liquid and gaseous effluents), with no basis provided for their 
omissions.  In particular, ER Tables 5.4-2 and 5.4-4 exclude boating, shoreline activity, 
crop and pasture irrigation, livestock watering, and goat milk production.  Given that 
the assessment relies on information presented in the 2004 ODCM and 1988 results of 
the land-use census (see Ref. 14 in the ODCM, p. ix), confirm that the results of the most 
current land-use census will be used in determining whether all potential exposure 
pathways have been considered in assessing doses to members of the public.   

 Similarly, a review of the Vogtle Electric Generating Plant Annual Radiological 
Environmental Operating Report for 2005 indicates that for gaseous effluent releases, 
there are several other nearby residences that are closer to the plant than the one 
considered in the ER analysis (as described in Section 5.4, Table 5.4-5).  For example, 
ER Section 5.4 assumes that the maximally exposed individual is located 4.7 miles away 
in the SSW sector.  However, a review of the land-use census results presented in the 
2005 operating report (Table 4.1-1, p.4-5) indicates that there are residences that are 
located in closer proximity to the plant, ranging from 1.2 to 4.6 miles.  ER Section 5.4 
does not acknowledge this fact and does not provide justification for excluding 
residences that are closer to the proposed plant site.  

 Accordingly, update ER Section 5.4 to identify and justify the selection of the most 
appropriate location of the nearest residence and maximally exposed individual, include 
all applicable exposure pathways using the results of the most current land-use census, 
and provide the rationale for excluding specific ones.  Identify and provide full citations 
for all applicable references forming the basis of all updated assumptions.  Without this 
information, the staff cannot perform an independent evaluation and conclude, with 
reasonable assurance, that the application demonstrates compliance with 10 CFR Part 
50, Appendix I dose objectives.

Response:

As discussed in the response to RAI 11-1, ER Section 5.4 has been revised to use the GASPAR and 
LADTAP II computer codes with site-specific parameters (see Enclosure 4). 

The distance to the nearest residence (1,071 m) identified in the VEGP Annual Radiological 
Environmental Operating Report was conservatively used in all directional sectors for all types of 
sensitive receptors (meat animal, vegetable garden, and residence).  X/Qs and D/Qs at the Unit 4 reactor 
area due to routine releases from the Unit 3 reactor were also assessed in order to estimate dispersion and 
deposition at the Unit 4 area when Unit 3 is operating and Unit 4 is still under construction.   
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11-3 Pursuant to 10 CFR Part 52.18, applications are reviewed against the applicable 
standards of 10 CFR Part 50 and its appendices and 10 CFR Part 100.  A review of 
SSAR Part 1, Chapter 2, (Section 2.1) and SSAR Part 2, Chapter 1 (Section 1.8) 
indicates that there is no information in the SSAR demonstrating compliance with the 
following:

a.  10 CFR Part 52.17(a)(1) as it relates to a characterization of liquid radiological 
effluents associated with normal plant operations and demonstration of compliance 
with Section II.A of Appendix I to Part 10 CFR Part 50 as part of the description 
and  assessment of the site on which the facility is to be located. 

b.  10 CFR Part 100.21(c)(1) as it relates to a characterization of gaseous radiological 
effluents associated with normal plant operations and demonstration of compliance 
with Sections II.B and II.C of Appendix I to Part 10 CFR Part 50 for any individual 
located offsite. 

 Accordingly, update the appropriate section(s) of the SSAR to include the information 
specified by the above NRC regulations.  Without this information, the staff cannot 
complete its evaluation and conclude, with reasonable assurance, that the application 
demonstrates compliance the applicable requirements of 10 CFR Part 52 and 10 CFR 
Part 100.

Response:

Revision 2 of the ESP Application will include new SSAR Sections 11.2 .3 and 11.3.3 to address liquid 
and gaseous effluent releases respectively.   These sections will be consistent in content and analysis 
methodology with proposed revision to ER Section 5.4 (see Enclosure 4).  Section 11.2.3 will 
demonstrate compliance with 10 CFR 50, Appendix I, Section II.A, as it pertains to total body and organ 
doses from liquid effluents.  Section 11.3.3 will demonstrate compliance with 10 CFR 50, Appendix I, 
Sections II.B and IIC, regarding exposure to gamma and beta radiation and total body, skin, and organ 
doses from gaseous effluents.

11-4 A review of ER Sections 3.5 and 5.4 indicates the radiological effluent source term is 
based on the AP1000 Design Control Document (Rev. 15, November 2005).  A 
comparison between radionuclides and associated liquid and gaseous effluent source 
terms was made between the data presented in ER Section 3.5 and in the AP1000 DCD 
(Table 11.2-7).  The review indicates that for one nuclide, a different isotope (Na-24 vs 
Na-22) was used in ER Table 3.5-1 for liquid effluents.  NRC staff recommends that the 
data presented in ER Tables 3.5-1 be reviewed against that of the AP1000 DCD and be 
updated accordingly.

Response:

All data in ER Table 3.5-1 has been reviewed against the AP-1000 DCD.  ER Table 3.5-1 has been 
revised to correct a typographical error: the table now lists “Na-24” instead of “Na-22” to match the AP-
1000 DCD Table 11.2-7.  This correction will be updated in the next revision to the ESP Application.
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11-5 The staff’s review of ER Section 5.4 and supporting sections of the ER and SSAR 
identified a number of internal inconsistencies in referencing information and 
parameters used in calculating doses to members of the public.  NRC staff requests that 
the following items be reviewed and corrected or clarified, as needed.  They are: 

a. The basis for the dilution factor applied to liquid effluents - A review of ER Section 
5.4.1.1 and Table 5.4-1 indicates that the stated dilution factor is not qualified as to 
the location of the receptor.  In addition, Table 5.4-1 characterizes the effluent 
discharge rate of 1.3 gpm being diluted in a cooling tower blowdown flow rate of 
6,000 gallons per minute (gpm) (assumed to be for one plant), as compared to ER 
Table 3.0-1 which lists a dilution flow rate of 4,650 gpm (one plant).  Also, ER Table 
3.1-1 cites a dilution flow rate of 9,300 gpm and a discharge rate of 3 gpm, but ER 
Figure 3.3-1 gives a dilution flow rate of 9,605 gpm and a discharge rate of 3 gpm, 
taken to be from two plants. 

Response:

ER Section 5.4.1.1 and Table 5.4-1 have been revise to reflect a liquid effluent analysis dose developed 
using the NRC endorsed LADTAP II computer program (NRC, 1986).  Table 5.4-1 no longer contains a 
discharge rate of 1.3 gpm and a cooling tower blowdown rate of 6,000 gpm.  This methodology was 
revised as a result of NRC review of the ER and efforts to develop a consistent SSAR Chapter 11 
analysis. 

There is no ER Table 3.1-1; however, SNC assumes the question refers to Table 3.3-1 “Plant Water Use.” 
Table 3.3-1 is used to describe plant water use and contributing system flows as illustrated in Figure 3.3-1 
“Water Use Diagram Summary.”  The 9,300 gpm number cited in Table 3.3-1 is the CWS Cooling Tower 
blowdown rate is not the only effluent stream that contributes to the blowdown discharge sump flow of 
9,605 gpm.  The 3 gpm liquid rad-waste flow rate was a rounded 2 Unit rate and is included in the 9,608 
gpm total discharge value down stream of the discharge sump flow as illustrated in Figure 3.3-1.  Section 
3.3 flow rates are averaged normal plant flow rates and were used to evaluate consumptive water use, not 
illustrate dilution flow rates for rad-waste.  These site specific flow rates were developed by Bechtel as a 
result of conceptual cooling tower design and integrated with the AP1000 DCD values.  The 1.3 gpm 
liquid rad-waste effluent and 6,000 gpm numbers previously used in the ER Section 5.4.1 evaluation were 
obtained from the AP1000 DCD Chapter 11.

b. Basis for atmospheric dispersion data - A review indicates that the bases of the 
atmospheric dispersion factors between SSAR Section 2.3.5 and ER Section 2.7.6 
are different than those cited in ER Section 5.4.  ER Section 5.4.1.2 and ER Tables 
5.4-3 and 5.4-5 are based on ODCM data for the existing plants, while SSAR Section  
2.3.5 presents atmospheric dispersion data derived from the XOQDOQ computer 
code.

Response:

Section 5.4 has been revised to use the GASPAR and LADTAP II computer codes with site-specific 
parameters.  As part of this new modeling effort, all parameters and assumptions in ER Section 5.4 are 
consistent with SSAR Section 2.3.5, including atmospheric dispersion data, and designations of wind 
sectors and distances for offsite receptors.  The GASPAR and LADTAP II input and output data files are 
provided on CD in Enclosure 6 to this letter. 
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c. Designations of wind sectors and distances for the maximally exposed individual 
and nearest site boundary - A review of ER Section 5.4.1.2 and ER Tables 5.4-3 and 
5.4-5 indicates that designations of wind sectors and distances for the maximally 
exposed individual and nearest site boundary for gaseous effluents differ from those 
set forth in ER Section 2.7.6 and SSAR Section 2.3.5.  ER Tables 5.4-3 and 5.4-5 are 
based on ODCM data for existing plants, while SSAR Section 2.3.5 presents 
atmospheric dispersion data derived anew for the application. 

Response:

ER Section 5.4 has been revised (see Enclosure 4 to this letter) to use the GASPAR and LADTAP II 
computer codes with site-specific parameters.  As part of this new modeling effort, all parameters and 
assumptions in ER Section 5.4 are consistent with SSAR Section 2.3.5, including atmospheric dispersion 
data, and designations of wind sectors and distances for offsite receptors.

d. The basis for total population within the 50-mile radius - A review of ER Section 
5.4.3 and Table 5.4-10 reveals an inconsistency in the size of the total population 
within the 50-mile radius used in assessing collective doses between ER Section 2.5.1 
(Table 2.5.1-1) and ER Section 5.4.  ER Section 2.5.1 cites a population of 674,102 
and ER Table 5.4-10 states 667,092, while referencing ER Table 2.5.1-1 as the basis 
of this value.  Also, note that ER Section 2.9, Table 2.9-1 gives a value of 670,000 for 
the total population.

Response:

The total population for year 2000 in ER Table 2.5.1-1 will be revised to correct an error.  The corrected 
total is 674,101.  This correction will be reflected in the next revision to the ESP application.  ER Table 
5.4-10 has been revised to list a 50-mile radius population of 674,101 to be consistent with ER Table 
2.5.1-1.  ER Revision 1 Table 5.4-10 (now Table 5.4-9 in the proposed ER revision to Section 5.4 [see 
Enclosure 4 to this letter]) referenced an earlier population analysis that was subsequently revised without 
updating the footnote in Table 5.4-10. 

The value for the 50-mile populations (rounded to two significant digits) in ER Table 2.9-1 is also in error 
and will be corrected in the next revision to the ESP application to be consistent with ER Table 2.5.1-1 
and (Revision 1) ER Table 5.4-10. 
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e. The operational radiological monitoring program of onsite groundwater wells - 
SSAR Section 2.4.12 states that onsite groundwater wells will be used as a source of 
potable water as well as supplying plant systems.  In light of the information 
presented in ER Sections 2.3.3, 6.2.3, and 6.3.3, and SSAR Section 2.4.12, describe 
how groundwater from onsite wells will be monitored for the presence of 
radioactivity generated by plant operations.  Note that ER Section 6.2, Table 6.2-1 
refers to “surface water” and “drinking water,” but does not identify water from 
onsite groundwater wells.  Finally, a review of the 2004 ODCM (Rev. 22) indicates 
that the current REMP only considers the analysis of river water samples collected 
downstream from the plant.   

Accordingly, revise the relevant ER and SSAR Sections in light of the above 
observations, and provide the information, references, rationale, etc., in support of 
any proposed revisions.  Without this information, the staff cannot perform an 
independent evaluation and conclude, with reasonable assurance, that the 
application demonstrates compliance with (a) 10 CFR Part 50, Appendix I dose 
objectives, (b) compliance with the EPA drinking water standards of 40 CFR 
Part 141 for man-made radionuclides.  

Response:

10 CFR Part 50 Appendix I addresses normal and expected effluents due to plant operations.  There are 
no effluent discharges from normal operations to the groundwater.  Liquid effluent discharges are made to 
the Savannah River through the discharge structure.  Analysis of accidental discharge of contaminated 
liquid to the groundwater is analyzed in section 2.4.13.  SSAR Section 2.4.13 evaluates contamination 
resulting from a severe accident to the unconfined water table aquifer and the flow of groundwater to 
Mallard Pond and eventually to the Savannah River.   

Groundwater use at Plant Vogtle involves two aquifers.  The unconfined or water table aquifer is utilized 
only for irrigation and non-potable purposes.  Drinking water for the Vogtle site is obtained from the 
confined Cretaceous and tertiary aquifer which is isolated from the Water Table aquifer by the Blue Bluff 
Marl formation which serves as an aquaclude.  Spills or leaks of radioactive material at the Vogtle site 
would be isolated from the source of drinking water.  The Vogtle drinking water wells are sampled 
periodically for radioactivity in accordance with EPA/state requirements.  Authority to judge compliance 
or initiate enforcement actions to EPA drinking water standards, (40 CFR 141.25 (c)) is a state authority.  
Plant Vogtle drinking water wells are regulated by the State of Georgia Department of Natural Resources 
(GADNR).  All onsite drinking water wells are considered Non-Community Systems and are regulated by 
GADNR.   

NUREG-1301, ODCM Guidance:  Standard Radiological Effluent Controls for PWRs, states 
“groundwater samples shall be taken when this source is tapped for drinking or irrigation purposes in 
areas where the hydraulic gradient or recharge properties are suitable for contamination.”  As stated 
previously, wells in the Water Table aquifer are used only for ornamental vegetation and grass irrigation 
and not for potable water.  The water table aquifer does not receive recharge onsite from outcroppings or 
other potentially vulnerable features.  There is no connectivity between the confined and Water Table 
aquifers on the Vogtle site and drinking water sources would not be impacted by spills into the Water 
Table aquifer. 
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11-6 The staff’s review of ER Section 6.2 indicates that there is no discussion about whether 
the current REMP program would be augmented in light of the NEI and nuclear utility 
initiative in response to the NRC’s Liquid Radioactive Release Lessons Learned Task 
Force Report on contamination of ground and surface water (ADAMS Accession No. 
ML062650312).  Provide descriptions of how facility design and operational procedures 
would minimize, to the extent practicable, contamination of site facilities, surface and 
groundwater, and prevent uncontrolled and unmonitored releases of radioactive 
materials in the environment.  

 Accordingly, update ER Section 6.2 and provide a discussion describing how the scope 
of the existing radiological environmental monitoring program information might be 
augmented to address the recommendations of the NEI and nuclear utility initiative in 
light of the issues identified in the NRC’s Liquid Radioactive Release Lessons Learned 
Task Force Report on contamination of ground and surface water. 

Response:

All SNC plants will participate in the Nuclear Energy Institute (NEI) Groundwater Protection Initiative 
which includes developing a monitoring plan and reporting mechanism for communicating radiological 
releases (leaks and spills).  This initiative was designed for the purpose of early leak detection.  The 
proposed Southern Nuclear Groundwater Protection Initiative Action Plan (monitoring plan) includes 
monitoring for tritium, gamma isotopic and gross alpha/beta activity in the direct vicinity of the 
underground structures with the potential to release radiological materials (rad waste building, discharge 
piping, etc.).  The plan for the VEGP site will focus on sampling in the Unconfined Aquifer (water table 
aquifer) and Confined Tertiary Aquifers.  As part of the monitoring plan, samples may also be collected 
from the on site existing plant makeup and drinking water wells which are supplied by the Cretaceous 
Aquifer.  In the event tritium, or any other radioisotope analyzed, is detected at levels greater than 
background, the extent and source of the release will be delineated.  As mentioned above, the proposed 
monitoring plan is currently being developed, including an evaluation of the site hydrology to determine 
if new monitoring wells are needed to satisfy the groundwater monitoring initiative.  The groundwater 
monitoring evaluation is expected to be completed in June 2007 and SNC intends to implement the action 
plan/program in December 2007. 

Chapter 15 Accident Analysis 

15-1 Please provide the Chapter 15 reference (Westinghouse 2006b) Westinghouse Document 
No. LTR-CRA-06-21, AP1000 Accident Releases and Doses as Function of Time, 
Westinghouse Electric Company, February 1, 2006, and explain the methodology used 
to determine the time-dependent activity releases for each design basis accident. 

Response:

Westinghouse document LTR-CRA-06-21 is provided in Enclosure 5 to this letter.  The Westinghouse 
AP1000 Design Control Document (DCD) is a reference for Chapter 15.  The methodology used to 
determine the time-dependent activity releases for each design basis accident is provided in the AP1000 
DCD, as noted in Section 15.2, Evaluation Methodology.  In addition, Section 15.3 goes on to specify that 
the design basis accident source terms in the AP1000 DCD are calculated in accordance with NRC 
Regulatory Guide 1.183, Alternative Radiological Source Terms for Evaluating Design Basis Accidents at 
Nuclear Power Reactors.
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2.0   Site Characteristics 

Chapter 2 describes the characteristics of the Vogtle Electric Generating Plant (VEGP) site.  
The site location and description are provided in sufficient detail to support a safety assessment.    
The chapter is divided into five sections: 

 Geography and demography (Section 2.1) 

 Nearby industrial, transportation, and military facilities (Section 2.2) 

 Meteorology (Section 2.3) 

 Hydrology (Section 2.4) 

 Geology and seismology (Section 2.5) 

2.1 Geography and Demography 

2.1.1 Site Location and Description 

2.1.1.1 Site Location 

The proposed Units 3 and 4 will be built on the existing VEGP site.  The 3,169-acre VEGP site 
is located on a coastal plain bluff on the southwest side of the Savannah River in eastern Burke 
County.  The site exclusion area boundary (EAB) is bounded by River Road, Hancock Landing 
Road, and 1.7 miles of the Savannah River (River Miles 150.0 to 151.7).  The property 
boundary entirely encompasses the EAB and extends beyond River Road in some areas.  The 
site is approximately 30 river miles above the US 301 bridge and directly across the river from 
the Department of Energy’s (DOE’s) Savannah River Site (SRS) (Barnwell County, South 
Carolina).  The VEGP site is approximately 15 mi east-northeast of Waynesboro, Georgia, and 
26 mi southeast of Augusta, Georgia, the nearest population center (i.e., having more than 
25,000 residents).  It is also about 100 mi from Savannah, Georgia, and 150 river miles from the 
mouth of the Savannah River.  

The VEGP site is situated within three major resource areas: the Southern Piedmont, the 
Carolina and Georgia Sand Hills, and the Coastal Plain.  These characteristics are typical of 
land forms that resulted from historical marine sediment deposits in central and eastern 
Georgia.  There are no mountains in the general area. 

Burke County includes five incorporated towns: Waynesboro, Girard, Keysville, Midville, and 
Sardis.  Of these five towns, only the town of Girard is within 10 mi of the VEGP site.   
According to the 2000 Census survey, Girard, which has a population of 227, is the largest 
community within 10 mi of the VEGP site (USCB 2000b).  Figure 2.1-1 shows Girard and its 
location with respect to the VEGP site  Access to the site is by River Road via US Route 25, 
Georgia Routes 56, 80, 24, and 23.  A railroad spur connects the site to the Norfolk Southern 
Savannah-to-Augusta track. 
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Figure 2.1-2 shows highways, railways and airports located in the 50 mi surrounding area.  The 
nearest highway, Interstate 20 (I-20), passing through Augusta and connecting Columbia, South 
Carolina, with Atlanta, Georgia, is located approximately 29 mi north of the VEGP site.   

2.1.1.2 Site Description 

VEGP Units 3 and 4 (Westinghouse Electric Company, LLC [Westinghouse] AP1000 certified 
reactor design plants) will be located in the power block area shown in Figure 1-4.  The 
centerline of the proposed VEGP Unit 3 will be located approximately 1,700 ft west and 400 ft 
south of the center of the existing VEGP Unit 2 containment building.  The proposed VEGP 
Unit 4 will be approximately 800 ft west of proposed VEGP Unit 3.  The coordinates of the 
center of the containment building for VEGP Units 3 and 4 are as follows: 

No commercial, industrial, institutional, recreational, or residential structures are located within 
the site area, with the exception of Plant Wilson, the Georgia Power Company (GPC) 
combustion turbine plant.  The nearest point to the exclusion area boundary (EAB) is located 
approximately 3,400 ft southwest of the proposed VEGP Units 3 and 4 power block area.   

2.1.1.3 Boundary for Establishing Effluent Release Limits 

VEGP Units 3 and 4 will be located within the power block area, which is the perimeter of a 
775-ft-radius circle with the centroid at a point between the two AP1000 units.  The EAB as 
described previously, will be the same as the exclusion area boundary for the existing VEGP 
units.  There are no residents in this exclusion area.  No unrestricted areas within the site 
boundary are accessible to members of the public.  Access within the property boundary is 
controlled as discussed in Section 2.1.2.  Detailed discussion of effluent release points is 
provided in Section 2.3.5. 

All areas outside the exclusion area will be unrestricted areas in the context of 10 CFR 20.  
Additionally, the guidelines provided in 10 CFR 50, Appendix I, for radiation exposures to meet 
the criterion “as low as is reasonably achievable” would be applied at the EAB. 

2.1.2 Exclusion Area Authority and Control 

The EAB is bounded by River Road, Hancock Landing Road, and 1.7 miles of the Savannah 
River (River Miles 150.0 to 151.7) as shown in Figure 1-4.   

Unit Georgia East Coordinates (NAD27)
    1001 – Georgia East (US ft)

UTM  Coordinates (NAD83)
Zone 17 – 84W to 78W (m)

Latitude/Longitude (NAD83)
(Deg/Min/Sec)

3 N 1,142,600 N 3,667,170 N 33 08 27 
 E 621,800 E 428,320 E 81 46 07 

4 N 1,142,600 N 3,667,170 N 33 08 27 
 E 621,000 E 428,070 E 81 46 16 
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2.1.2.1 Authority 

Ownership general information required by 10 CFR 50.33 is described in Part 1, Chapter 3 of 
the ESP application.  The co-owners own the entire plant exclusion area in fee simple including 
mineral rights.  Pursuant to the VEGP owner’s agreement, GPC, for itself and as agent for the 
co-owners, has delegated to Southern Nuclear Operating Company, Inc. (SNC) complete 
authority to regulate any and all access and activity within the entire plant exclusion area.  

The perimeter of the VEGP EAB is adequately posted with “No Trespassing” signs on land and 
with signs along the Savannah River, and indicate the actions to be taken in the event of 
emergency conditions at the plant.  

2.1.2.2 Control of Activities Unrelated to Plant Operation 

There are only two facilities within the EAB that have authorized activities unrelated to nuclear 
plant operations, the visitor’s center and the GPC combustion turbine plant, Plant Wilson. 

The exclusion area outside the controlled area fence will be posted and will be closed to 
persons who have not received permission to enter the property. 

The access route to the visitor's center is from River Road along the main plant access road to 
the road leading to the visitor’s center.  Access to the visitor’s center is controlled by security at 
the pavilion (access control point) on the plant entrance road.  Normally, only a few 
administrative personnel are located at the visitor’s center.  Because of the remote location of 
the site, the number of visitors at the center is minimal.  However, approved persons visiting the 
center will occupy the center and the area and parking lot immediately adjacent to the center.  In 
the event of emergency conditions at the plant, the emergency plan provides for notification of 
visitors to the center concerning the proper actions to be taken and evacuation instructions. 

Plant Wilson is controlled and operated by VEGP staff.  Access to the facility from New River 
Road is limited by locked gates.  The emergency plan also provides for notification and 
evacuation of VEGP personnel at Plant Wilson. 

SNC normally will not control passage or use of the Savannah River along the exclusion area 
boundary.  “No trespassing” signs are posted near the river indicating the actions to be taken in 
the event of emergency conditions at the plant.  

2.1.2.3 Arrangements for Traffic Control 

No state or county roads, railways, or waterways traverse the VEGP exclusion area. SNC has 
made arrangements with the Burke County Sheriff for control of traffic nearby in the event of an 
emergency.  Evacuation of the EAB including the Visitors Center and Plant Wilson is addressed 
in Section 13.3 and the Emergency Plan (Part 5 of the ESP application).
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2.1.3 Population Distribution 

The population distribution surrounding the VEGP site, up to a 50-mi (80 km) radius, was 
estimated based on the year 2000 US Census Bureau decennial census data (NRC 2003). The 
population distribution is estimated in 10 concentric bands at 0 to 1 mi, 1 to 2 mi, 2 to 3 mi, 3 to 
4 mi, 4 to 5 mi, 5 to 10 mi, 10 to 20 mi, 20 to 30 mi, 30 to 40 mi, and 40 to 50 mi from the center 
of the power block area (generating facilities and switchyard), shown in Figure 1-4 and 16 
directional sectors, each direction consisting of 22.5 degrees.  The population projections for 
2010, 2020, 2030, 2040, and 2070 have been estimated by calculating an annualized growth 
rate using the 1980 and 2000 census data (by county) as the base (USCB 1990a, 2000a).

2.1.3.1 Resident Population Within 10 Mi 

Figure 2.1-1 shows the general locations of the municipalities and other features within 10 mi 
(16 km) of the VEGP site.  According to the 2000 Census, Girard, with a population of 227, is 
the largest community within 10 mi of the site (USCB 2000b).  The population of Girard showed 
an increase of 16.4 percent in the last decade from a population of 195 in 1990 to a population 
of 227 in 2000 (USCB 1990b).

The population distribution within 10 mi of the site was computed by overlaying the 2000 
Census block points data (the smallest unit of census data) on the grid shown in Figure 2.1-1 
and summing the population of the census block points within each sector.  SNC used SECPOP 
2000, a code developed for the NRC by Sandia National Laboratories, to calculate population 
by emergency planning zone sectors (NRC 2003).  SECPOP uses 2000 block data from the US 
Census Bureau and overlays it into the sectors in the annuli prescribed by the user.  The 1980 
and 2000 population distributions for each county considered in Georgia and South Carolina 
were obtained from the U.S Census Bureau and used to calculate a growth rate over 20 years 
(USCB 1990a, 2000a).  Each county growth rate was annualized and used to project future 
populations within each sector, taking into account the percentage of each sector that each 
county occupied. 

The population distributions and related information were collected and the results tabulated for 
all distances of interest in all 16 directions.  All the north-northeast to east sectors in South 
Carolina are occupied by the SRS, which has no residents.  SRS transients are accounted for in 
the SRS Emergency Plan and, therefore, are not included in the VEGP Emergency Plan.  The 
SRS will remain a government-controlled facility in perpetuity. The SECPOP 2000 results show 
that in 2000, the combined resident and transient populations within 5 mi and 10 mi of the 
VEGP site were 687 and 3,560 persons, respectively.  The resident and transient 10-mi 
population for 2000 and projections for 2010 through 2070 are shown in Figures 2.1-3 through 
2.1-8, with the total population listed in the table below.   
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Year 2000 2010 2020 2030 2040 2070 

Population
0-10 miles

3,560 3,823 4,105 4,409 4,736 5,875

2.1.3.2 Resident Population Between 10 and 50 Mi 

The 50-mi (80-km) radius centered at the VEGP site includes all, or parts of, 16 counties in 
Georgia, and 12 counties in South Carolina (Figure 2.1-9).  Augusta, Georgia, approximately 26 
mi northwest of the VEGP site, had a population of 195,182 in year 2000.  Estimates of the year 
2000 resident population between 10 and 50 mi from the VEGP site were computed using the 
same methodology used to develop the 10-mi population distribution.  

The population grid to 50 mi is shown in Figure 2.1-9, and the 10 - 50-mi population for 2000 
and projections for 2010 through 2070 are shown in Figures 2.1-10 through Figure 2.1-15, with 
the total population listed in the table below.  

Year 2000 2010 2020 2030 2040 2070 

Population
0-50 miles

674,101 770,241 893,950 1,056,016 1,272,090 2,530,357

2.1.3.3 Transient Population 

2.1.3.3.1 Transient Population Within 10 Miles 

Information concerning transient population for the 10-mi radius was obtained from the VEGP 
Emergency Plan.  The transient population includes hunters and fishermen at recreational areas 
along the Savannah River.  Up to 200 hunters and fishermen may be located along the 
Savannah River on any weekend day during the hunting season (SNC 2004).  Although most 
hunters and fishermen likely reside in the area, this information is not definitive.  Therefore, all 
hunters and fishermen were included as transient population.  The construction workforce for 
VEGP Units 3 and 4 and the existing staff at VEGP were not included as transient population 
within 10 mi of the plant because they are counted as residents within the 10–50 mi radius area. 

Portions of the SRS fall within 10 mi of the VEGP site.  However, SRS workers are not counted 
as transient population in the VEGP Emergency Plan because SRS is responsible for its own 
evacuation plan. (SNC 2004)

2.1.3.3.2 Transient Population Between 10 and 50 Miles 

Colleges, schools, hospitals, a military base, and the SRS are between 10 and 50 mi from the 
VEGP site.  In addition, thousands of people visit Augusta and the surrounding area out to the 
50-mi limit annually during the week of the Masters Tournament and for other annual events 
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within a 50-mi radius.  However, compared to the resident population within a 50-mi radius, the 
transient population is expected to be very small. 

2.1.3.4 Low Population Zone 

The low population zone (LPZ) for VEGP Units 3 and 4 is the same as the LPZ for the existing 
VEGP units and consists of the area falling within a 2-mi radius of the midpoint between the 
VEGP Unit 1 and Unit 2 containment buildings. The resident and transient population 
distribution within the LPZ is indicated in Figures 2.1-3 through 2.1-8, based on the 2000 
Census and projections through 2070.  The LPZ population projections are also shown in the 
table below.   

Year 2000 2010 2020 2030 2040 2070 

Population 93 100 109 116 126 157 

There are no schools in the LPZ.  One private school is located approximately 9 mi west of the 
site, Lord’s House of Praise Christian School, with an enrollment of approximately 50 students.  
S.G.A. Elementary School is the nearest public school and is located in the town of Sardis 
approximately 11 mi from the VEGP site (BCS 2006). As stated in the previous section, the only 
significant transient population within 10 mi is hunters and fishermen along the banks of the 
Savannah River. Approximately 50 hunters and fishermen could be considered transient 
population within the LPZ.  River Road is the only road within the LPZ.  No towns, recreational 
facilities, hospitals, schools, prisons, or beaches are within the LPZ (SNC 2004).  Design basis 
accidents are evaluated in Chapter 15 to demonstrate that doses at the LPZ will be within the 
dose limits of 10 CFR 100.21(c) and 10 CFR 50.34(a)(1)(ii).  Evacuation of the LPZ is 
addressed in SSAR Section 13.3 and the referenced Emergency Plan (Part 5 of the ESP 
application).

2.1.3.5 Population Center 

The nearest population center to the VEGP site with more than 25,000 residents is the City of 
Augusta, Georgia, with a 2000 population of 195,182 (USCB 2000b).  Augusta is approximately 
26 miles north-northwest of the VEGP site. 

2.1.3.6 Population Density 

Regulatory Position C.4 of Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear 
Power Plants, Revision 2, April 1998 (RG 4.7) and NRC Review Standard RS-002, Processing 
Applications for Early Site Permits, May 3, 2004 (RS-002) provide guidance on suitable 
population densities.  Given an ESP approval date of 2010, a conservative startup date of 2030, 
an assumed startup at the end of an ESP approval period of 20 years, and an operational 
period of 40 years, operations could extend until 2070.  Figure 2.1-16 is a plot of population 
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density to radial distance from the plant.  Three VEGP site curves, one actual and two 
projected, were plotted to illustrate that the VEGP site vicinity population density is well below 
the regulatory guidance for population density.  The three VEGP curves show the cumulative 
population in 2000 within 20 mi of the site and projected cumulative populations in 2040 and 
2070.  On the same figure, spanning the same radial distances, regulatory guidance population 
curves are plotted for hypothetical densities of 500 persons per square mile and 1,000 persons 
per square mile.  Based on these projections, population densities, averaged over any radial 
distance out to 20 mi, are expected to be less than 500 persons per square mile over the 
lifetime of the new units. 
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Figure 2.1-1  10-Mile Surrounding Area 
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Figure 2.1-2  50-Mile Surrounding Area 
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Figure 2.1-3  10-Mile Resident and Transient Population Distribution – 2000 
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Figure 2.1-4  10-Mile Resident and Transient Population Distribution – 2010 
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Figure 2.1-5  10-Mile Resident and Transient Population Distribution – 2020 



AR-07-0401
Enclosure 2 

Page 13 of 25 

Figure 2.1-6  10-Mile Resident and Transient Population Distribution – 2030 
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Figure 2.1-7  10-Mile Resident and Transient Population Distribution – 2040 
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Figure 2.1-8  10-Mile Resident and Transient Population Distribution – 2070 
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Figure 2.1-9  Population Grid Out to 50 Miles 
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Figure 2.1-10 10 to 50-Mile Resident Population Distribution 2000 
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Figure 2.1-11 10 to 50-Mile Resident Population Distribution 2010 
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Figure 2.1-12 10 to 50-Mile Resident Population Distribution 2020 
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Figure 2.1-13 10 to 50-Mile Resident Population Distribution 2030 
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Figure 2.1-14 10 to 50-Mile Resident Population Distribution 2040 
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Figure 2.1-15 10 to 50-Mile Resident Population Distribution 2070 
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