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Response to Reauests for Additional Information on the Environmental Report

Ladies and Gentlemen:

On October 17-19,2006, the U.S. Nuclear Regulatory Commission (NRC) performed an onsite.
audit of the Environmental Report (ER) that was submitted with the Early Site Permit (ESP)
Application for the Vogtle site.. Approximately one week prior to the audit, the NRC provided.
Southern Nuclear Operating Company (SNC) with a list of questions to discuss during the audit.
SNC dispositioned many of these questions dtiring the audit, and the NRC added some additional
questions to the list.

The NRC requested that many of the questions receive formal answers by the second week in
December to support the development of their Environmental Impact Statement (EIS). By letter
dated December 11,2006, SNC responded to all but 35 of the questions, with the understanding
that the NRC would restructure and reissue the.open questions as formal Requests for Additional
Information (RAIs). By letter dated December 29,2006, the NRC provided SNC with 101 RAIs
for the ER portion of Vogtle ESP Application, including the 35 open questions from SNC's
December 1 1 h letter.

SNC's response to the NRC environmentalRAIs is provided in Enclosure 1,2 and 3 to this letter.

If you have any questions or require additional information regarding this matter, please contact
T, C. Moorer at 205-992-5807 or J. T. Davis at (205) 992-7692.
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Enclosure 1

Response to December 29, 2006

Requests for Additional Information

On

Vogtle ESP Application

Environmental Report
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AR-07-0008
Enclosure I
RAI Response:

E4.5.2-2 Sections 4.5.2.2 Gaseous Effluents and 4.5.2.3 Liquid Effluents The ER references
gaseous releases for 2003 and liquid releases for 2001 as being typical releases for
existing units. Provide comparable data for releases for other years to justify use of the
release data for years chosen. Explain why the data for typical gaseous and liquid
releases were chosen for two different years.

Response:

In the ER, effluent release data for gaseous and liquid effluents were actually both from year 2003. The
reference to 2001 was a typographical error. Section 4.5 has been revised in January 2007 to report
annual effluent release values for the year 2002. The annual releases for 2002 were selected because they
resulted in the maximum exposure to the public among the years 2001-2004.

The revised Section 4.5 is provided in Attachment I of this enclosure and will be incorporated in the next
revision ofthe ESP.

E4.5.3-1 Section 4.5.3.1 Direct Radiation Consistent with Environmental Site Audit information
request #194, and the SNC response of December 11, 2006, provide a copy of Tetra Tech
document RFI# AR-01-ADR-045, "Estimate of ISFSI Dose to Construction Workers, on
VEGP 3 & 4," that was used to support the ER analyses.

Response:

From RFI# ARA-01-ADR-045, Rev. 1, "Estimation of ISFSI Dose to Construction Workers on VEGP
3)&4"

This estimate is developed as a realistic, "best estimate" dose to be consistent with the dose from the Unit
1 & 2 units to construction workers. It is not a bounding dose. Bounding dose numbers available for
ISFSIs typically use very conservative assumptions such as design basis fuel with maximum burnups and
minimum cooling time, and also typically assume that all the casks on the ISFSI pad contain this
bounding fuel. These studies are not realistic because. it is not physically possible to load maximum
burnup, minimum cooled fuel into every cask placed in storage.

This estimate also does not consider the maximum number of casks that could be on the ISFSI pad by the
end of the 20 years for which the ESP could be valid. This is considered acceptable for this application
because it is not considered likely that the COL will be delayed for 20 years, and because there are a
number of factors that could significantly reduce the projected cask dose between the time of this estimate
and the actual construction of the Vogtle ISFSI. These include:

" It is very possible that Vogtle will use the underground Holtec cask design that is currently before
the NRC for review and approval. The underground design will significantly reduce the already
low dose rates from loaded casks in storage.

" In order to reduce construction impacts during the 2013 to 2015 time frame, it is possible that the
initial dry storage facility to support Units l&2 could be constructed within the existing PA in the
area directly south of the Aux Bldg rail bay entrance. This would add roughly 1,000 feet of
additional distance between the construction workers for Units 3&4 and the ISFSI.
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AR-07-0008
Enclosure I
RAI Response:

The estimate for the Vogtle ISFSI dose to construction workers is based on the following assumptions
and data:

1. Number of fuel assemblies discharged each outage at each existing VEGP unit is 93 assemblies. This
discharge rate is assumed to remain valid for the projected period. Note, due to fuel management
considerations for zinc addition, Vogtle will be discharging more assemblies than the 93 assemblies
over the next 4-5 fuel cycles. It is assumed that the additional discharged assemblies will be
accommodated by moving the loading schedule up to 2012. This is a conservative assumption for
dose prediction because it results in advancement of the loading schedule.

2. Vogtle is expected to load casks that will hold 32 assemblies. The Holtec MPC-32 was selected for
use at Farley, and it is assumed that this cask would also be selected for Vogtle.

3. Vogtle 1&2 will need to load 6 casks every 18 months.

4. The ESP submittal assumed an initial cask loading date in 2014. As a result of fuel management
considerations for zinc addition program, additional assembly discharges could advance the initial
loading date, possibly as early as 2012. The schedule assumed for. ISFSI dose calculations isthus
revised as follows:

2012 - first cask placed in service April 1, six casks in service by July I

2013 - six additional casks placed in service by July 1

2014 - no additional casks placed in service (two outage year)

2015 - six additional casks placed in service by July 1.

This is the most aggressive schedule contemplated for Vogtle dry storage start-up. The schedule
could be delayed until after Unit 3 is online, in order to eliminate the need for a PA expansion just
for the ISFSI.

5. Distance from the ISFSI to the nearest construction worker on Unit 3 is 300 feet. This is based on the
proposed layout with the ISFSI located east of the rail spur between units. Current plans are to keep
the ISFSI for Unit 1&2 east of the main drainage ditch. The ISFSI for Units 3&4 may be located
west of the drainage ditch. This would allow cask transport operations without the need to cross the
ditch.

6. Once Unit 3 is complete, the distance from the ISFSI to the nearest construction worker on Unit 4 will
be over 1100 feet, based on the projected distance between 3 &4 containment centerlines of 800 feet.

7. Data from the Farley ISFSI is used to project dose for the Vogtle ISFSI. Farley and Vogtle both use
Westinghouse 17xl 7 fuel assemblies, and it is projected that the cask design used for Vogtle will be
similar to the Holtec MPC-32 HI-STORM IOOS design that was selected for Farley.

8. Dose projections were based on TLD data from Farley for the second half of 2005. TLD #72 at
Farley was located 300 feet west of the ISFSI, in direct line of site of all three loaded casks. The
annual.dose corrected for occupational exposure was 14.2 millirem. TLDs #67 and #68 were located
over 600 feet away from the ISFSI and were considered to be the free field dose. The annual
occupational exposure for both of these TLD locations was 6.7 millirem. Thus, the annual
occupatiofial dose at 300 feet from an ISFSI with three loaded casks was projected to be 7.5 millirem.
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AR-07-0008
Enclosure I
RAI Response:

9. For an ISFSI with six casks, it was assumed that the dose will double to 15 millirem.

10. Since this ISFSI dose assessment was prepared for the ESP, an additional year of TLD data has
become available. This additional year of data is presented along with the 2005 data in the table
below. Note that the data for 2005 were influenced by the old reactor heads stored within 200 feet of
the ISFSI. The old reactor heads were removed in January of 2006. The dose from the ISFSI for the
first half of 2006, calculated as described above, is 9.1 millirem (12.9 - 3.8). This is.slightly higher
than the 7.5 millirem used in the ESP.

During the second half of 2006, the dose at TLD #72 is representative of six casks in storage. Dose
from the ISFSI during this period, calculated as described above and using Jan-June data for TLD
#67, is 11.5 millirem. This is lower than the 15 milliremused in the ESP for six casks.

The additional data for 2006 confirms that the ESP estimates were reasonable for ISFSI dose to
construction workers.

TLD Data Used for ISFSI Dose Estimation
(Values presented are annual dose in millirem adjusted for occupancy)

TLD TLD TLD
Data Period #72 #67 #68. Notes
July-Dec 2005 14.2 6.7 6.7 Three casks in storage, old reactor

heads stored nearby
Jan-June 2006 12.9 3.8 4.5 Three casks in storage, reactor

_heads removed January 2006
July-Dec 2006 15.3 TLDs Six casks in storage

.... _ Eliminated
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AR-07-0008
Enclosure 1
RAI Response:

E4.5.3-2 Section 4.5.3.1 Direct Radiation The ER discusses the use of thermoluminescent
dosimeter (TLD) data to establish the estimated direct radiation dose to construction
workers. This section should provide additional information on the applicant's basis
for selecting 50 mrem/year-as the average accumulated exposure from VEGP.

Provide the following:

• The year (or years) over which .this data was measured

* The number and location of the TLDs used to obtain this dose data

* A table listing the TDL readings (net dose in mrem) for each of the TDLs used to
obtain the dose estimate of 50 mrem/year

* Verification that the TLD values took into account the average plant capacity factor
over the measured interval and were corrected for a 100 percent power plant level

* Justification for why 50 mrem/year is a representative value to use for the average
direct dose value

This data may be provided in a table which shows number and location of TLDs used
and the net doses (corrected to 100 percent power), measured for each of these TLD
locations for each time period used.

Response:

During review of the dose estimate determination, an error was discovered. This response represents the
corrected determination.

TLD data from 2003 was used to establish the estimated direct radiation dose to construction workers.
This year was selected because it is the most complete and representative data set. Six Plant TLD stations
(Stations .G, H, I, J, K and L) along the VEGP Units I .& 2 Protected Area Fence closest to the proposed
construction site were selected to determine the average annual accumulated exposure dose estimate of
115.9 mrem year. Sixteen Environmental TLD stations surrounding the site (Stations 1-16) were used to.
determine the average annual background dose estimate of 49.0 mremr per year. See Response to RAI
E4.5-1 for figure depicting TLD station locations. Construction worker dose was estimated by
subtracting the .annual accumulated exposure dose estimate by the average annual background dose
estimate and applying a conversion factor for a 2,000 hour work year. See values below:

115.9 mrem per year - 49.0 mrem per year = 66.9 mrem per year

66.9 mrem per year * 0.228 = 15.3 mrem per 2,000 hour work year
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AR-07-0008
Enclosure 1
RAI Response:

TLD Measurements Used to Determine Dose Estimate at Protected Area Fence

2003 Data
Average 1st 6 Mo. 2nd 6 Mo. Annual
Plant Capacity
Factor 99.95% 90.13% 95.00%

Station Locations 1st 6 Mo. 2nd 6 Mo. 2003
Net Dose Net Dose Net Dose
(mrem) (mrem) (mrem)

Protected Area 61.8 58.6 120.4
Fence Station G

Protected Area 55.4 59.2 114.6
Fence Station H

Protected Area 58.1 57.3 115.4
Fence Station I

Protected Area 55.8 57.7 113.5
Fence Station J

Protected Area 60.7 53.8 114.5
Fence.Station K

Protected Area 58.3 58.7 117.0
Fence Station L

Average Dose along Protected Area Fence Adjacent to Construction 115.9
(Stations G,H,I,J,K & L)
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AR-07-0008
Enclosure 1
RAI Response:

TLD Measurements Used to Determine Background Dose Estimate

2003 Data

Average 1st quarter 2nd quarter 3rd quarter 4th quarter Annual

Plant Capacity 99.58% 100.31% 91.26% 88.99% 95.00%
Factor

Environmental TLD Data

Environmental TLD 1st quarter 2nd quarter 3rd quarter 4th quarter 2003
Station

Location Net Dose Net Dose Net Dose Net Dose Net Dose

(mrem) . (mrem) (mrem) (mrem) (mrem)

TDL Station 1 14.1 11.9 13.3 15.9 55.1

TDL Station 2 12.1 .11.8 10.8 12.8 47.4

TDL Station 3 .13.9 12.2 13.2 15.3 54.5

TDL Station 4 13.1 12.4 11.9 13.6 50.9

TDL Station 5 11.9 9.1 10.3 12.5 43.8

TDL Station 6 10.7 11.0 9.4 10.5 41.4

TDL Station 7 11.2 12.0 10.2 11.3 44.5

TDL Station 8 11.5 11.8 10.5 11.1 44.8

TDL Station 9 12.5 13.5 12.0 12.9 50.8

TDL Station 10 13.0 13.7 12.3 13.3 52.2

TDL Station 11 13.4 13.5 .12.0 12.9 51.7

TDL Station 12 12.4 13.1 11.1 12.3 48.8

TDL Station 13 11.5 12.6 10.8 11.5 46.3

TDL Station 14 12.5 13.8 11.5 12.6 50.3

TDL Station 15 13.8 14.8 12.6 13.1 54.2

TDL Station 16 12.0 12.8 11.1 11.9 47.7

Average Background Dose Measurement 49.0
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AR-07-0008
Enclosure I
RAI Response:

E4.5.3-3 Section 4.5.3.1 Direct Radiation The ER discusses the direct radiation dose
contributions that will impact the construction workforce. Provide the following:

Verification that, other than the N-16 contribution from the reactor buildings, the
Independent Spent Fuel Storage Installation (ISFSI) is the only significant direct
radiation source which contributes to the construction worker dose estimate (i.e., there
are no other onsite sources, such as outside tanks, that would contribute to the direct
radiation source to the construction workers).

Discussion of when the ISFSI will be put into use and what percent of loading of the
ISFSI the applicant assumed to arrive at the ISFSI contribution of 15 mrem/year to the
Unit 3 construction workforce

Verification on how the estimateddirect radiation dose to construction workers of 51
mrem/year was derived. When the estimate of 15 tinrem/year from the planned ISFSI is
added to the estimated 37 mrem/year from the reactor buildings, the result is 52
mrem/year..

Response:

Other than the N- 16 contribution from the reactor buildings there are no significant direct radiation
sources. Some limited and minor contributions due to radwaste processing and shipments are present but
accounted for in the protected area TLDs. No sources of direct radiation are found outside the protected
area fence.

See Response to RAI E5.4.3-1 for a discussion of when the ISFSI will be put intouse and what percent of
loadingof the ISFSI SNC utilizes to arrive at the ISFSI contribution of 15 mremlyear to the Unit 3
construction workforce.

As indicated in RAI E4.5.2-2 Section 4.5 has been revised to include additional text on potential sources
of direct radiation on the VEGP site, including discussion of the impacts of the planned ISFSI. This
*section also contains a revised calculation of direct radiation exposure to Units 3 and 4 construction
workers, including an estimate of the direct radiation exposure to Unit 4 construction workers from
operation of Unit 3.

The revised Section 4.5 is provided in Attachment 1 of this enclosure and will be incorporated in the next
revision of the ESP.
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AR-07-0008
Enclosure 1
RAI Response:

E4.5.4-1 Section 4.5.4.2 Gaseous Effluents In this section of the ER, SNC applies a multiplication
factor often (10) tothe measured annual effluent dose to account for the fact that the
workersare located closer to the effluent release point than the maximally exposed
member of the public. Provide a description of how this multiplication factor was
derived. Since a construction worker and the maximally exposed member of the public
would be exposed to the same effluent releases from existing units, one could show that
the ratio of the atmospheric dispersion factors, for routine releases, at the construction
site closest to the existing units and at the exclusion area boundary does not exceed a
factor often (10).

Response:

In the January 2007 revised Section 4.5, SNC eliminated the use of the multiplication factor of 10.
Instead, using the GASPAR code, SNC has calculated radiation dose to Units 3 and 4 construction
workers from Units I and 2 gaseous effluents, and radiation dose to Unit 4 construction workers from
Unit 3 gaseous effluents.

The revised Section 4.5 is provided in Attachment I of this enclosure and will be incorporated in the next
revision of the ESP.

E.4.5.4-2 Section 4.5.4.4 Total Doses Table 4.5-1 provides the estimated whole body and critical
organ doses for construction workers. Provide the estimated TEDE annual dose (sum of
whole body and critical organ doses) to construction workers.

Response:

The January 2007 version of Section 4.5 has been revised to present Total Effective Dose Equivalent
(TEDE) for Units 3 and 4 construction workers.

The revised Section 4.5 is provided in Attachment 1 of this enclosure and will be incorporated in the next
revision of the ESP.

Section 5.2.2 Water Related Impacts

E5.2-1 Section 5.2.2 Water Related Impacts (Station Operation) Section 5.2.2.2 Groundwater
Describe the process used to determine the connectivity between the Tertiary and
Cretaceous aquifers. Describe the thickness of each geologic formation simulated in
each calculation case, and whether partial penetration corrections were applied if only a
portion of the combined Tertiary and Cretaceous aquifers were simulated. Discuss the
potential impact with regard to integrity of the confining units between and among the
Tertiary and Cretaceous aquifers that form the confined aquifer system. Describe the
relationship between the unconfined aquifer response and confined aquifer system
drawdown, or describe how this aquifer is effectively isolated in terms of temporally
variable (e.g., six months, one year, etc.) pumping effects.
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