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Post Office Box 1295
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COMPANY

MAR 26 2007 Energy to Serve Your World ™
Docket No.: 52-011 AR-07-0453

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555-0001

Southern Nuclear Operating Company
Vogtle Early Site Permit Application
Response to Requests for Additional Information Letter No. 4

Ladies and Gentlemen:

By letter dated February 23, 2007, the U.S. Nuclear Regulatory Commission (NRC) provided
Southern Nuclear Operating Company (SNC) with requests for additional information (RAIs) on
the Vogtle Early Site Permit (ESP) Application. The RAIs pertain to ESP application Part 2, Site
Safety Analysis Report (SSAR), Section 2.3, Meteorology. SNC’s response to the RAIs is provided
in the following Enclosures to this letter.

The SNC contact for this RAI response Jetter is J. T. Davis at (205) 992-7692.
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Mr. J. A. (Buzz) Miller states he is a Vice President of Southern Nuclear Operating Company, is
authorized to execute this oath on behalf of Southern Nuclear Operating Company and to the best
of his knowledge and belief, the facts set forth in this letter are true.

Respectfully submitted,

SOUTHERN NUCLEAR OPERATING COMPANY

Joseph A. (Buzz) Miller

Sworn to and subscripted before me this 9\(0 day of % , 2007

Notary Public

My commission expires: la‘/aq /20 [ 0
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Enclosures:
1. Response to February 23, 2007 RAI Letter No. 4 for the Vogtle ESP Application

2
3.
4.
5

Proposed Revision to Affected SSAR Section 2.3 Text, Tables and Figures
Westinghouse Letter DCP/NUS0463

Pickard, Lowe and Garrick Letter of April 27, 1988

Meteorological Input-Output Files on CDROM
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Southern Nuclear Operating Company

Mr. J. B. Beasley, Jr., President and CEO (w/o enclosures)

Mr. J. T. Gasser, Executive Vice President, Nuclear Operations (w/o enclosures)
Mr. T. E. Tynan, Vice President - Vogtle (w/o enclosures)

Mr. D. M. Lloyd, Vogtle Deployment Director (w/o enclosures)

Mr. C. R. Pierce, Vogtle Development Licensing Manager (w/o enclosures)
Document Services RTYPE: ARO1

File AR.01.01.06

Nuclear Regulatory Commission

Mr. R. W. Borchardt, Director of Office of Nuclear Regulation (w/o enclosures)
Mr. W. D. Travers, Region II Administrator (w/o enclosures)

Mr. D. B. Matthews, Director of New Reactors (w/o enclosures)

Ms. S. M. Coffin, AP1000 Manager of New Reactors (w/o enclosures)

Mr. C. J. Araguas, Project Manager of New Reactors (plus five CDs)

Mr. M. D. Notich, Environmental Project Manager

Mr. G. J. McCoy, Senior Resident Inspector of VEGP (w/o enclosures)

Georgia Power Company
Mr. O. C. Harper, Vice President, Resource Planning and Nuclear Development (w/o enclosure)

Oglethorpe Power Corporation
Mr. M. W. Price, Chief Operating Officer (w/o enclosure)

Municipal Electric Authority of Georgia
Mr. C. B. Manning, Senior Vice President and Chief Operating Officer (w/o enclosure)

Dalton Utilities
Mr. D. Cope, President and Chief Executive Officer (w/o enclosure)

Bechtel Power Corporation
Mr. J. S. Prebula, Project Engineer (w/o enclosures)
Mr. R. W. Prunty, Licensing Engineer (w/o enclosures)
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RAI Response

Section 2.3 Meteorology

2.3.1-1 The response to information need 2.3.1-2 enclosed in Southern Nuclear Operating
Company, Inc. (SNC), letter AR-07-0059 (dated January 30, 2007) explains the selection
criteria for the regional climatological observing stations used in the site safety analysis
report (SSAR) to characterize the regional climatology of the Vogtle early site permit
(ESP) site. Please include these selection criteria in a future revision to the ESP
application.

Response:

The selection criteria for the climatological observing stations used to characterize conditions in the
Vogtle site area and vicinity, as summarized in the referenced response to Information Need (IN) 2.3.1-2
under AR-07-0059, will be addressed in the next revision to SSAR Subsection 2.3.1.1.

In addition, revision to 2.3 will be made based on SNC letter AR-07-0059 (dated January 30, 2007)
responses to INs 2.3.1-1, 2.3.1-3, and 2.3.2-5. The revisions include changes to text, tables and figure(s)
in SSAR Subsections 2.3.1 and 2.3.2 as shown in Enclosure 2.

2.3.1-2 Part I of SSAR Table 1-1 lists the 100-yr snowpack site characteristic value as 10 Ib/sq
ft. The Vogtle ESP region experienced its heaviest snowfall event on record from
February 9 through February 11, 1973. The highest recorded amount of snow in the
Vogtle ESP site vicinity, 22 in., occurred at Bamberg, South Carolina. The Southeast
Regional Climate Center (SERCC) states that the liquid equivalent of the snowfall at
Bamberg was 7.79 in. Assuming 1 in. of liquid water is equivalent to 5.2 Ib/sq ft, the
associated snowpack during this event was 40.5 lb/sq ft. Please justify why the 100-yr
snowpack of 10 Ib/sq ft listed as a site characteristic is conservative enough given the
impact from this storm.

Response:

The snowpack site characteristic, listed in Part I of SSAR Table 1-1, refers to SSAR Section 2.3.1.3.4,
Precipitation Extremes. As described in Section 2.3.1.3.4, the estimated weight of the snowpack was
determined in accordance with the guidance in Section C7.0 of the ASCE Standard ASCE/SEI 7-02,
Minimum Design Loads for Buildings and Other Structures, dated January 2002 (ASCE 2002). Both
Regulatory Guide 1.70 and Draft Regulatory Guide DG-1145 specify the use of snowpack in determining
roof snow loads.

As referenced in Section 7.2 of the ASCE standard, Figure 7-1 shows the VEGP site to be in a region
having a ground snow load (snowpack) of 10 1b/sq ft. Furthermore, Section C7, Table C7-1, specifically
lists the Augusta National Weather Service location as having a maximum observed ground snow load of
8 Ib/sq ft, over a period of record of 40 years. This period of record encompasses the 1973 time frame.
As presented in the ASCE standard, the predicted snowload for the Southeastern U.S. (based on actual
recorded data) is well below 40.5 1b/sq ft.

SNC believes that the total snow depth and liquid equivalent data for the Bamberg Station is suspect
based on a comparison with similar data for other NWS first order and cooperative stations in the vicinity
of the VEGP site for this same 1973 snow event. A description for the National Climatic Data Center
(NCDC) project “Production of Snowfall and Snow Depth Climatologies for NWS Cooperative
Observing Stations” indicates that the TD-3200 data base was utilized in those analyses. Section 1.3
summarizes the three-level quality control (QC) process that the TD-3200 data set were put through in
order to obtain the best snowfall and snow depth data possible.
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The TD-3200 snowfall total and snow depth record for February 10, 1973 has been assigned a data
quality flag of “T” which indicates these values failed an internal consistency check. In the first-level QC
check, data values were examined to identify gross errors in the data base and determine whether they
should be removed or could be corrected. In the case of concurrent precipitation (rainfall), snowfall, and
snow depth values, when it could not be determined which of these elements should be corrected, the
values were flagged as suspect and not altered. Hence, the data quality flag “T” indicated above.

The second-level QC check included temporal checks as well as additional inter-element checks.
However, the description indicates that precipitation (and temperature) values were not examined for
accuracy at that QC level. The reported snowfall total (and snow depth) is likely to be reasonable because
the amount recorded is comparable to many of the other stations in the VEGP site area during the same
event. However, SNC believes that the daily precipitation total of 6.50 inches on February 10, 1973 at
Bamberg, although not flagged as such, is suspect, as this value results in an inordinately high snow
density (i.e., ratio of the volume of melted snow to the volume of snow) relative to other stations in the
site area. The snowfall totals at the other stations do not have the same data quality flag assigned.

2.3.1-3 (a) The staff considers the “historical maximum dry-bulb temperature with a mean
coincident wet-bulb (MCWB) temperature” DCD site parameter to be equivalent to the
“100-yr return period maximum dry-bulb temperature with a MCWB temperature”
ESP site characteristic. SSAR Table 1.1 presents a 100-year return period maximum
dry-bulb temperature as a site characteristic without a corresponding MCWB
temperature. Please provide a “100-year return period maximum dry-bulb
temperature with a MCWB temperature” as a site characteristic.

Response:

a) As indicated in the AR-07-0059 response to IN - 2.3.1-5, a mean coincident wet-bulb temperature
(MCWRB) for a 100-year return period cannot, by definition, be determined because the MCWB
represents the mean of wet-bulb temperatures that occur when a dry-bulb temperature for a given
exceedance probability is recorded in the sequential hourly database used to derive those values.

Because reliable, sequential hourly meteorological data bases do not exist for durations of 100 years,
the 100-year return period dry-bulb temperature value has to be extrapolated and, therefore, would be
higher than any of the recorded values in the available data base. Consequently, there would be no
occurrences of dry-bulb temperatures to pair with concurrent wet-bulb temperature values and
determine an MCWB.

The previous response to Information Need 2.3.1-5 in letter AR-07-0059 also indicated that formal
clarification of the terminology applicable to the temperature-related site parameter values would be
requested from Westinghouse, including the basis for determining those values, and that the results of
these clarifications would be included in a future revision to the ESP Application. That information
has been received from Westinghouse (Enclosure 3 to this letter), such that comparable site
characteristic values can be developed. These include:

e Maximum Safety Dry-Bulb and Coincident Wet-Bulb Temperatures. These site parameter limits
represent a maximum dry-bulb temperature that exists for 2 hours or more, combined with the
maximum wet-bulb temperature that exists in that population of dry-bulb temperatures. In that
regard, the term “coincident wet-bulb temperature” is not defined in the same way as the standard
NCDC “Engineering Weather Data” and ASHRAE “Climatic Design Information” references (e.g.,
the MCWB).
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The DCD specifies that “[t]he Combined License applicant must provide information to demonstrate
that the site parameters are within the limits specified for the standard design”. Consistent with the
Westinghouse methodology, the highest dry-bulb temperature that persists for at least 2 hours has
been determined to be 107.1° F from the 30-year, sequential hourly meteorological data set for the
NWS station at Augusta, GA. This data set is the same as was used previously to determine the 100-
year return period values reported in SSAR Subsection 2.3.1.5 of the SSAR. The highest of the
coincident wet-bulb temperatures has been determined to be 80.1° F. This dry-bulb / wet-bulb pair
will be reported as part of the revised discussion in SSAR Subsection 2.3.1.5.

e Maximum Safety Wet-Bulb Temperature (Non-Coincident). The response provided for IN 2.3.1-6
in SNC letter AR-07-0059 (dated January 30, 2007) indicated that, based on a conversation with
Westinghouse, the maximum wet-bulb temperature with a 0.4% annual exceedance probability
appeared to correspond most closely to the Maximum Safety Non-Coincident Wet-Bulb
Temperature in Table 5.0-1 of the Tier 1 material in the AP1000 DCD.

However, based on subsequent information provided by Westinghouse (Enclosure 3), this site
parameter limit represents a maximum wet-bulb temperature that exists for a duration of 2 hours or
more. Similar to the approach described above for determining the Maximum Safety Dry-Bulb
Temperature, the highest wet-bulb temperature that persists for at least 2 hours has been determined
to be 83.0° F from the 30-year, sequential hourly meteorological data set for the Augusta, GA, NWS
station.

This Maximum Safety Wet-Bulb Temperature (Non-Coincident) value determined on this basis will
be reported as part of the revised discussion in SSAR Subsection 2.3.1.5.

(b) Please also provide the following site characteristics: (1) maximum normal (1
percent exceedance) dry-bulb temperature and coincident wet-bulb temperature, and
(2) maximum normal (1 percent exceedance) noncoincident wet-bulb temperature.

Response:

b) The Westinghouse methodology (Westinghouse 2007) for determining the two components of the
Maximum Normal Dry-Bulb and Coincident Wet-Bulb Temperatures in DCD Tier 2, Table 2-1, or
“maximum normal (1 percent exceedance) dry-bulb temperature and coincident wet-bulb
temperature” as expressed in RAI No. 2.3.1-3(b) above, is discussed below.

e Maximum Normal Dry-Bulb and Coincident Wet-Bulb Temperatures. The dry-bulb temperature
component of this site parameter pair is represented by a maximum dry-bulb temperature,
excluding the highest 1 percent of the data (i.e., the 1 percent exceedance), that exists for 2 hours
or more. The wet-bulb temperature component is similarly represented by the highest wet-bulb
temperature excluding the highest 1 percent of the data although there is no minimum 2-hour
persistence criterion associated with this wet-bulb temperature value.

Westinghouse considers this a conservative approach to the selection of the maximum normal
coincident condition compared to either the mean coincident wet-bulb temperature or the highest
wet-bulb temperature coincident with the 1 percent exceedance dry-bulb temperature determined
as above. However, in that regard, the term “coincident wet-bulb temperature” is not defined as
is traditionally understood.
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2.3.3-1

Nevertheless, the 1 percent exceedance dry-bulb temperature that persists for at least 2 hours can
be identified from the 30-year, sequential hourly meteorological data set for the NWS station at
Augusta, GA, as can the 1 percent exceedance wet-bulb temperature, for comparison to this site
parameter pair in DCD Tier 2, Table 2-1. The 30-year data set is for approximately the same
period that encompasses period of the NCDC and ASHRAE references mentioned above. As an
alternative, 1 percent exceedance dry-and wet-bulb temperatures, which are readily available in
the NCDC and ASHRAE references, would be conservative estimates because the minimum 2-
hour persistence criterion is not reflected in those statistics. From the NCDC “Engineering
Weather Data” for Augusta Georgia, the 1 percent exceedance dry-and wet-bulb temperatures are
94 °F and 78 °F, respectively. These the Maximum Normal Dry-Bulb and Coincident Wet-Bulb
Temperatures will be reported as part of the revised discussion in SSAR Subsection 2.3.1.5.

Finally, the Westinghouse methodology (Westinghouse 2007) for determining the Maximum
Normal Wet-Bulb Temperature (Non-Coincident ) in DCD Tier 2, Table 2-1, or “maximum
normal (1 percent exceedance) noncoincident wet-bulb temperature” as expressed in RAI No.
2.3.1-3(b) above, is discussed below.

Maximum Normal Wet-Bulb Temperature (Non-Coincident). This site parameter value is
represented by a maximum wet-bulb temperature, excluding the highest 1 percent of the data (i.e.,
the 1 percent exceedance), that exists for 2 hours or more. Similar to the approach above for
determining the Maximum Normal Dry-Bulb Temperature, the highest 1 percent exceedance wet-
bulb temperature that persists for at least 2 hours can also be identified from the 30-year,
sequential hourly meteorological data set for the Augusta, GA, NWS station.

Alternatively, the 1 percent exceedance wet-bulb temperature is also readily available in the
NCDC and ASHRAE references mentioned earlier. Such a value would be a conservative
estimate in that the minimum 2-hour persistence criterion is not reflected in those statistics. This
value, 78 °F, is provided as the Maximum Normal Wet-Bulb Temperature (Non-Coincident) and
will be reported as part of the revised discussion in SSAR Subsection 2.3.1.5.

Reference: (Westinghouse 2007) Westinghouse letter DCP/NUS0463, dated March 23, 2007
(Enclosure 3)

The response to information need 2.3.3-1 enclosed in SNC letter AR-07-0059 (dated
January 30, 2007) states that the 5-yr hourly onsite meteorological database submitted
in support of the ESP application is being revised and reformatted in response to
questions regarding the meteorological database discussed during a site audit conducted
on December 6, 2006. Please provide a copy of this revised hourly onsite meteorological
database.

Response:

The revised hourly data will be provided in ASCII format (and as PDF files) on CDROM, which will be
sent under separate cover by March 30, 2007. In addition, the tables and figures in the following list that
are noted with an asterisk (*) will also accompany the revised hourly data. As a result of this revised data
the following Tables and Figures are included in Enclosure 2. These Tables and Figures present the
revised meteorological data (e.g., Joint Frequency Distributions and Wind Roses) and the results of the
analyses which have been performed using this revised data (e.g., atmospheric dispersion and ground
deposition).

SSAR Section 2.3.4.2 PAVAN Modeling Results
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Table 2.3-7 Wind Direction Persistence/Wind Speed Distributions for the VEGP Site — 10-m Level *
Table 2.3-8 Wind Direction Persistence/Wind Speed Distributions for the VEGP Site — 60-m Level *

Table 2.3-10 Joint Frequency Distribution of Wind Speed and Wind Direction (10-m Level) by
Atmospheric Stability Class for the VEGP Site

Table 2.3-11 Joint Frequency Distribution of Wind Speed and Wind Direction (60-m Level) by
Atmospheric Stability Class for the VEGP Site

Table 2.3-14 PAVAN Output — X/Q Values at the Dose Calculation EAB
Table 2.3-15 PAVAN Output — X/Q Values at the LPZ

Table 2.3-16 Shortest Distances Between the VEGP Units 3 and 4 Power Block Area and Receptors
of Interest by Downwind Direction Sector

Table 2.3-17 XOQDOQ-Predicted Maximum X/Q and D/Q Values at Receptors of Interest

Table 2.3-18 XOQDOQ-Predicted Annual Average X/Q and D/Q Values at the Standard Radial
Distances and Distance-Segment Boundaries

Figures 2.3-2 through 2.3-13 Wind Roses for months and seasons for 10 m and 60 m levels *

* Transmitted under separate cover letter

Page 5 of 14



AR-07-0453
Enclosure 1
RAI Response

2.3.3-2 Part II of SSAR Table 1-1 lists postulated design parameters. Please include the
proposed natural draft cooling tower height and width as part of this table since this
information is used in SSAR Section 2.3.3 to determine the potential impact of the natural
draft cooling tower wake effects on the onsite meteorological measurements.

Response:

Table 1-1, Part II (Design Parameters), will be modified to include cooling tower physical dimensions as
shown below. These are conceptual design dimensions that were used in SSAR Section 2.3.3 to
demonstrate the adequacy of the separation between the cooling towers and the meteorological tower.

Part II Design Parameters

Item

Structures

Building Height

Building Foundation Embedment

Single Unit
[Two Unit] Value

234 ft 0in.

39 ft 6 in. to bottom of basemat
from plant grade

Description and Reference

The height from finished grade to the
top of the tallest power blocks
structure, excluding cooling towers
(i.e., Containment Building).

Refer to Section 2.3.3.3

The depth from finished grade to the
bottom of the basemat for the most
deeply embedded power block
structure (i.e., Containment/Auxiliary
Building).

Refer to Sections 2.4.12 and 2.5.4.10

Cooling Tower Height

Cooling Tower Base Diameter

Cooling Tower Diameter at the Top

600 ft

550 ft

330 ft
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The height is from the finished grade
to the top of the cooling tower

Refer to Section 2.3.3.3

The bottom of the cooling tower
where it connects to the basin

Refer to Section 2.3.3.3

The cooling tower diameter at its
highest elevation

Refer to Section 2.3.3.3
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2.34-1 The description and reference for the accident atmospheric dispersion factors listed in
SSAR Table 1-1 states, in part: “The atmospheric dispersion values presented represent
typical site parameter values by reactor vendors.” This appears to be an inaccurate
statement. Please verify that accident atmospheric dispersion factors listed in Table 1-1
represent site-specific values.

Response:

Table 1-1, Part I (Atmospheric Dispersion (3/Q) (Accident)) will be revised, as shown below, to remove
the statement “The atmospheric dispersion values presented represent typical site parameter values by
reactor vendors.”

It should be noted that the ¥/Q and D/Q values in Table 1-1 will also be revised as shown below to reflect
revised results in SSAR Section 2.3. See RAI 2.3.3-1 for additional information. These revisions will be
reflected in the next revision to the ESP application.

Airborne Effluent Release Point

Atmospheric Dispersion (X/Q) (Accident)

0-2 hr @ Exclusion Area Boundary 3.49E-04 sec/m® The atmospheric dispersion

(EAB) coefficients used in the design safety
analysis to estimate dose
consequences of accident airborne
releases. |

0-8 hr @ Low Population Zone

(LPZ) 7 04E-05 sec/m® Refer to Section 2.3.4.2; Table 15-11.
8-24 hr @ LPZ 5.25E-05 sec/m®
1-4 day @ LPZ 2.77E-05 sec/m’
4-30 day @ LPZ 1.11E-05 sec/m®

Atmospheric Dispersion (X/Q) (Routine Release)

Annual Average Undepleted/No 5.5E-06 sec/m® The maximum annual average EAB
Decay %/Q Value @ EAB undepleted/no decay atmospheric
dispersion factor (X/Q) value for use
in determining gaseous pathway
doses to the maximally exposed
individual.

Refer to Section 2.3.5.2; Table 2.3-17

Annual Average Undepleted/ 5.5E-06 sec/m® The maximum annual average EAB
2.26-Day Decay %/Q Value @ EAB undepleted/2.26-day decay X/Q value
for use in determining gaseous
pathway doses to the maximally
exposed individual.

Refer to Table 2.3-17
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Annual Average Depleted/
8.00-Day Decay */Q Value @ EAB

5.0E-06 sec/m®

The maximum annual average EAB
depleted/8.00-day decay X/Q value
for use in determining gaseous
pathway doses to the maximally
exposed individual.

Refer to Table 2.3-17

Annual Average D/Q Value @ EAB

1.7E-08 1/m?

The maximum annual average EAB
relative deposition factor (D/Q) value
for use in determining gaseous
pathway doses to the maximally
exposed individual.

Refer to Table 2.3-17

Annual Average Undepleted/No

Decay X/Q Value @ Nearest
Resident

3.4E-06 sec/m®

The maximum annual average
resident undepleted/no decay %/Q
value for use in determining gaseous
pathway doses to the maximally
exposed individual.

Refer to Section 2.3.5.2; Table 2.3-17

Annual Average Undepleted/

2.26-Day Decay ¥/Q Value @
Nearest Resident

3.4E-06 sec/m®

The maximum annual average
resident undepleted/2.26-day decay
X/Q value for use in determining
gaseous pathway doses to the
maximally exposed individual.

Refer to Table 2.3-17

Annual Average Depleted/

8.00-Day Decay %/Q Value @
Nearest Resident

3.0E-06 sec/m®

The maximum annual average
resident depleted/8.00-day decay X/Q
value for use in determining gaseous
pathway doses to the maximally
exposed individual.

Refer to Table 2.3-17

Annual Average D/Q Value @
Nearest Resident

1.08E-08 1/m?

The maximum annual average
resident D/Q value for use in
determining gaseous pathway doses
to the maximally exposed individual.

Refer to Table 2.3-17

Annual Average Undepleted/No

Decay X/Q Value @ Nearest Meat
Animal

3.4E-06 sec/m®

The maximum annual average meat
animal undepleted/no decay %/Q
value for use in determining gaseous
pathway doses to the maximally
exposed individual.

Refer to Section 2.3.5.2; Table 2.3-17
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Annual Average Undepleted/

2.26-Day Decay ¥/Q Value @
Nearest Meat Animal

3.4E-06 sec/m®

The maximum annual average meat
animal undepleted/2.26-day decay
X/Q value for use in determining
gaseous pathway doses to the
maximally exposed individual.

Refer to Table 2.3-17

Annual Average Depleted/

8.00-Day Decay ¥/Q Value @
Nearest Meat Animal

3.0E-06 sec/m®

The maximum annual average meat
animal depleted/8.00-day decay X/Q
value for use in determining gaseous
pathway doses to the maximally
exposed individual.

Refer to Table 2.3-17

Annual Average D/Q Value @
Nearest Meat Animal

1.0E-08 1/m?

The maximum annual average meat
animal D/Q value for use in

determining gaseous pathway doses
to the maximally exposed individual.

Refer to Table 2.3-17

Annual Average Undepleted/No

Decay X/Q Value @ Nearest
Vegetable Garden

3.4E-06 sec/m®

The maximum annual average
vegetable garden undepleted/no
decay %/Q value for use in
determining gaseous pathway doses
to the maximally exposed individual.

Refer to Table 2.3-17

Annual Average Undepleted/

2.26-Day Decay ¥/Q Value @
Nearest Vegetable Garden

3.4E-06 sec/m®

The maximum annual average
vegetable garden
undepleted/2.26-day decay X/Q value
for use in determining gaseous
pathway doses to the maximally
exposed individual.

Refer to Table 2.3-17

Annual Average Depleted/

8.00-Day Decay %/Q Value @
Nearest Vegetable Garden

3.0E-06 sec/m®

The maximum annual average
vegetable garden depleted/8.00-day
decay %/Q value for use in
determining gaseous pathway doses
to the maximally exposed individual.

Refer to Table 2.3-17

Annual Average D/Q Value @
Nearest Vegetable Garden

1.08E-08 1/m?

The maximum annual average
vegetable garden D/Q value for use
in determining gaseous pathway
doses to the maximally exposed
individual.

Refer to Table 2.3-17
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2.34-2 SSAR Table 1-2 indicates that SSAR Section 2.3.4 is in compliance with the regulatory
requirements of Appendix E to 10 CFR Part 50. Please explain how Appendix E to 10
CFR Part 50 is applicable to the development of the short-term (accident releases)
atmospheric dispersion site characteristics presented in SSAR Section 2.3.4. Please also
revise the SSAR as appropriate.

Response:

SSAR Table 1-2 will be revised to remove 10 CFR 50, Appendix E from SSAR Section 2.3.4. The
revised SSAR Table 1-2 will be reflected in the next revision to the ESP application as part of a
comprehensive table update as committed to in AR-07-0401, response to RAI 2.1.1-1.

2.34-3 SSAR Table 1-2 indicates that SSAR Section 2.3.4 conforms with RG 1.78. Please
explain how RG 1.78 is applicable to the development of the short-term (accident
releases) atmospheric dispersion site characteristics presented in SSAR Section 2.3.4.
Please also revise the SSAR as appropriate.

Response:

Section 2.3.4 of DG-1145 discusses the treatment of atmospheric disposition of hazardous non-
radioactive materials. That discussion references RG 1.78. In fact, SSAR Section 2.3.4 does not rely on
RG 1.78. The meteorological conditions in the toxic chemical analyses are fully described in SSAR
Section 2.2.3.

SSAR Table 1-2 will be revised to remove the reference to RG 1.78. This revised SSAR Table 1-2 will
be reflected in the next revision to the ESP Application as part of a comprehensive table update as
committed to in SNC letter AR-07-0401, response to RAI 2.1.1-1.

2.3.4-4 Section 2.3.4 of the SSAR states that the 0-2 hr maximum sector-dependent 0.5
percentile /Q values are greater than the corresponding overall site S percentile 1/Q
values at the exclusion area boundary (EAB) and low population zone (LPZ). The staff
ran the PAVAN computer code using the PAVAN input files provided during a site
audit conducted on December 6, 2006 and found that the overall site 5 percentile %/Q
values at the EAB and LPZ are the limiting values for the site. Please confirm which set
of y/Q values (the maximum sector 0.5 percentile y/Q values or the overall site 5
percentile /Q values) is bounding and revise the SSAR as appropriate.

Response:

Using the joint frequency distributions associated with the revised meteorological data (presented in
response to RAI 2.3.3-1) the PAVAN computer program was rerun to obtain the accident x/Q’s for the
EAB and the LPZ. The new run showed that the 5 percentile overall site ¥/Q’s did indeed bound the 0.5
percentile sector dependent x/Q’s. The PAVAN input file for this new run is included in response to RAI
2.3.4-5. Therefore, the 5 percentile overall y/Q values will be revised in the next revision to SSAR
Section 2.3.4.2 as shown in Enclosure 2.
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AR-07-0453
Enclosure 1
RAI Response

2.34-5 The response to information need 2.3.4-1 enclosed in SNC letter AR-07-0059 (dated
January 30, 2007) states that the 5-year hourly onsite meteorological data used as part
of the ESP Application is being revised and therefore the PAVAN input files will be
affected. Please provide a copy of the updated PAVAN input file.

Response:

The new PAVAN input and output files, using the revised meteorological data, is provided on CDROM
in Enclosure 5.

2.3.5-1 Please provide the basis for calculation of the containment building minimum cross-
sectional area and equivalent structural height, since this information has been used as
input to the XOQDOQ computer code to derive the long-term (routine release)
atmospheric dispersion estimates presented in SSAR Section 2.3.5. Please also revise
the SSAR as appropriate.

Response:

The containment building minimum cross-sectional area contains two parts; the reactor enclosure building
plus a PCS water tank on the top. None of the other nearby buildings onsite is included in the calculation.

Natural convection
air discharge

PCS gravity drain
water tank

Water film evaporaton - _

Outside caaling
air intake "

Internal condensation

Steel
containment
vessel

an
natural recirculation

Air baffle

The height of the entire contiguous building is 234.4 ft (71.4 m) while the bottom (W) and the top (Wr)
widths of the building are 146.3 ft (44.6 m) and 89 ft (27.1 m), respectively. The height of the PCS is
39.1 ft.

The total calculated cross-sectional area of the structure (At) is 31498 ft* (2926 m®). Using this total area,
and dividing by the actual building bottom width (146.3 ft), the equivalent structural height is calculated
(He= A1/ Wg)tobe215.2 (65.6 m), assuming that the structure width is uniform in the vertical
direction.

These calculated values were input into the XOQDOQ model to predict the required annual average X/Q

and D/Q values. SSAR Section 2.3.5 will reflect the details of the above discussion in the next revision to
the ESP Application.
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AR-07-0453

Enclosure 1

RAI Response

2.3.5-2

Response:

Are the “8.00 Day Decay” y/Q values listed in SSAR Table 2.3-17 also “depleted” y/Q
values; that is, are these the 3/Q values that result from assuming the plume travels
downwind with dry deposition, as well as decay with a half-life of 8.00 days? Please
clarify and revise the SSAR as appropriate.

SSAR Table 2.3-17 will be revised to show the word “undepleted” in the “No Decay” and “2.26 Day
Decay” columns. In the “8 Day Decay” column the word “depleted” will be added. Table 2.3-17 will be
revised as shown below.

It should be noted that the %/Q and D/Q values in Table 2.3-17 will also be revised as shown in Enclosure
2 to reflect revised results in SSAR Section 2.3. The revision is as a result of revised meteorological data
and a revised model which places the sensitive receptors (meat animal, vegetable garden, and residence)
in all compass directions. The distance is based on the closest of these receptors, which happens to be the
nearest residence. Table 2.3-16 will be revised as shown in Enclosure 2. See RAI 2.3.3-1 for additional
information on meteorological data.

2.3.5-3

Response:

SSAR Table 1-2 indicates that SSAR Section 2.3.5 complies with the regulatory
requirements of Appendix E to 10 CFR Part 50. Please explain how Appendix E to 10
CFR Part 50 is applicable to the development of the long-term (routine release)
atmospheric dispersion site characteristics presented in SSAR Section 2.3.5.

SSAR Table 1-2 will be revised to remove 10 CFR 50, Appendix E from SSAR Section 2.3.5. This
revised SSAR Table 1-2 will be reflected in the next revision of the ESP Application.

2.3.54

Response:

The response to information need 2.3.5-1 enclosed in SNC letter AR-07-0059 (dated
January 30, 2007) states that the 5-yr hourly onsite meteorological data used as part of
the ESP application is being revised and therefore the XOQDOQ input files will be
affected. Please provide a copy of the updated XOQDOQ input file.

The new XOQDOQ input file, using the revised meteorological data, is provided on CDROM in

Enclosure 5

2.3.5-5

Response:

Chapter 8 of Revision 21 of the VEGP ODCM (dated October 1, 2003) presents the
models used to compute the specific values of meteorological-related parameters that
are referenced throughout the VEGP ODCM. ODCM Equations 8.1 and 8.3, which
present the algorithms used to calculate %/Q values for ground-level releases and
elevated releases, respectively, both contain terrain recirculations factor (K,) that were
taken from Appendix A of Reference 15 (i.e., Letter to Southern Company Services
from Pickard, Lowe, and Garrick, Inc., Washington, DC, April 27, 1988).

(a) Please provide a copy of the terrain recirculation factors used in the VEGP ODCM.

a) A copy of the subject Pickard, Lowe and Garrick letter is included as Enclosure 4 to this letter.
Appendix A to that letter contains the terrain recirculation factors used in the VEGP ODCM.
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AR-07-0453
Enclosure 1
RAI Response

(b) Please describe the basis for the derivation of these terrain recirculation factors.

Response:

b) A copy of the subject Pickard, Lowe and Garrick letter is included as Enclosure 4 to this letter.
Appendix A to that letter contains the terrain recirculation factors used in the VEGP ODCM.

(c) Please justify why the terrain recirculation factors used in the VEGP ODCM should
not be used in developing the long-term (routine release) atmospheric dispersion factors
presented in SSAR Section 2.3.5.

Response:

¢) Terrain recirculation factors were not used in the analyses reported Unit 1 / Unit 2 FSAR and
similarly, they have not been used in the analyses which were performed for Units 3 & 4 and reported
in the SSAR of the ESP Application. The rationale for not applying the terrain recirculation factors
used in VEGP ODCM is provided below:

Topographical features in the vicinity of the VEGP site have been examined and the dispersion
characteristics of the site were discussed in the SSAR Sections 2.3.1, 2.3.2 and 2.3.3. Findings
indicate that the site and its vicinity can be characterized as open terrain, with airflow dominated
mostly by large-scale weather patterns and occasionally by recirculation of airflow during periods
of prolonged atmospheric stagnation.

Unlike the variable trajectory models, the Gaussian straight-line trajectory model (e.g.,
X0QDOQ) assumed that a constant mean wind transports and diffuses effluents, within the entire
50 miles, in the direction of airflow at the release point. Since the terrain at the site and its
vicinity are gently rolling, a default recirculation factor of 1 as suggested in the XOQDOQ Users
Manual was adopted in the original calculation.

A set of site specific terrain recirculation factors for all the receptor-grid points within the 50-mile
modeling domain were developed based on a variable trajectory model and used in the VEGP
ODCM. The results of the study indicate that a majority of the recirculation factors are about 1
with a few downwind receptors toward the south and southeast sectors occasionally reaching a
factor of 1.5. At and beyond 20 miles from the VEGP site, the XOQDOQ model over-predicts
the ground level concentrations (i.e., the recirculation factors fall below a value of 1). These
results further support the reasonableness of using a recirculation factor of 1 in making the long-
term dispersion estimates.
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Enclosure 1
RAI Response

2.3.5-6 Section I1.D of Appendix I to 10 CFR Part 50 requires that gaseous radwaste systems
for light-water-cooled nuclear power reactors include all items of reasonably
demonstrated technology that, when added to the system sequentially and in order of
diminishing cost-benefit return, can, for a favorable cost-benefit ratio, effect reductions
in dose to the population reasonably expected to be within 50 mi of the reactor. The
COL or CP applicant will be required to perform this demonstration at the COL or CP
stage. Please provide annual average y/Q and D/Q values in all 16 radial sectors from
the site boundary to a distance of 50 mi from the proposed facility in accordance with
Section 2.3.5 of RS-002.

Response:

Annual average ¥/Q and D/Q values in all 16 radial sectors are presented as a function of distance in
Enclosure 2. These tables will replace SSAR Table 2.3-18 in the revised ESP Application.
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2342 PAVAN Modeling Results

As presented in Table 2.3-14, the maximum 0- to 2-hour, 0.5 percentile, direction-dependent X/Q
value (3.14 x 10 sec/m?) is less than the corresponding 5 percentile overall site X/Q value (3.49
x 107 sec/m®) at the Dose Calculation EAB. Therefore, the 5 percentile overall site X/Qs should
be used as the proper X/Qs at the Dose Calculation EAB.

Similarly, Table 2.3-15 shows that the maximum O0- to 2-hour, 0.5 percentile, direction-
dependent X/Q value (1.17 x 10 sec/m?) is less than the corresponding 5 percentile overall site
%/Q value (1.27 x 10 sec/m®) at the LPZ. Therefore, the 5 percentile overall site X/Qs should be
used as the proper X/Qs at the LPZ.

The maximum X/Qs presented in Tables 2.3-14 and 2.3-15 for the Dose Calculation EAB and
the LPZ, respectively, are summarized below for the 0- to 2-hour time period, the annual
average time period, and other intermediate time intervals evaluated by the PAVAN model.

Summary of PAVAN %/Q Results (5% Limiting Case), 1998-2002 Meteorological Data

Source Receptor 0-2 hr 0-8 hr 8-24 hr 1-4 days | 4-30 days Annual
Location | Location | (Dir, Dist) | (Dir, Dist) | (Dir, Dist) | (Dir, Dist) | (Dir, Dist) | (Dir, Dist)
ESP PBAC® Dose 3.49E-04 2.41E-04 2.00E-04 1.34E-04 7.56E-05 3.74E-05

Calculation
EAB
ESP PBAC* LPZ 1.27E-04° 7.04E-05 5.25E-05 2.77E-05 1.11E-05 3.63E-06
Notes:

a - PBAC = Power Block Area Circle
b - The 0-2 hour X/Q values are reported here for reference only (not required based on RG 1.145).
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Table 2.3-10 Joint Frequency Distribution of Wind Speed and Wind Direction
(10-m Level) by Atmospheric Stability Class for the VEGP Site
(1998-2002)

Period of Record =
Elevation:

Stability Class A

Wind Direction 0.23- 0.51- 0.76- 11- 16- 21- 31- 51- 741 10.1- 13.1-

(from) 050 075 10 15 20 30 50 70 100 130 180 >18.0 Total
N 0 0 0 3 7 38 63 4 0 0 0 0 115
NNE 0 0 2 3 17 48 33 13 0 0 0 0 116
NE 0 0 0 7 6 36 79 17 0 0 0 0 145
ENE 0 0 1 3 13 75 127 30 0 0 0 0 249
E 0 0 0 5 15 77 133 10 0 0 0 0 240
ESE 0 0 1 4 17 66 55 0 0 0 0 0 143
SE 0 1 1 4 11 41 49 5 0 0 0 0 112
SSE 0 0 1 9 2 32 36 2 1 0 0 0 83
S 0 1 0 10 22 42 51 5 0 0 0 0 131
SSwW 0 0 2 6 19 59 97 12 0 0 0 0 195
SwW 0 0 2 8 18 71 117 20 3 0 0 0 239
wWsw 0 0 2 6 23 74 167 26 3 0 0 0 301
w 0 2 0 4 17 79 156 26 2 0 0 0 286
WNW 0 0 0 5 9 39 88 16 3 0 0 0 160
NW 0 0 0 6 9 28 57 14 3 0 0 0 117
NNW 1 0 1 2 6 23 59 1 0 0 0 0 93
Totals 1 4 13 85 211 828 1367 201 15 0 0 0 2725
Number of Calm Hours for this Table 0
Number of Variable Direction Hours for this Table 11
Number of Invalid Hours 1633
Number of Valid Hours for this Table 2725
Total Hours for the Period 43823

Hours at Each Wind Speed and Direction
01/01/98 1:00-12/31/02 23:00 Total Period
Speed: SP10M Direction: DI10M Lapse: DT60M

Delta Temperature  Extremely Unstable

Wind Speed (m/s)

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement

levels.
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Table 2.3-10 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (10-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP10M Direction: DI10M Lapse: DT60M
Stability Class B Delta Temperature ~ Moderately Unstable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76 - 1.1 16- 21- 31- 51- 71- 101- 131 -

(from) 050 075 10 15 20 3.0 5.0 7.0 10.0 13.0 18.0 >18.0 Total
N 0 0 1 3 9 39 64 5 0 1 0 0 122
NNE 0 0 0 5 13 38 36 8 2 0 0 0 102
NE 0 1 0 4 7 40 48 7 0 0 0 0 107
ENE 1 0 0 1 11 54 69 23 0 0 0 0 159
E 0 0 0 5 4 44 65 8 0 0 0 0 126
ESE 0 0 1 6 6 31 22 3 0 0 0 0 69
SE 0 0 4 7 8 23 22 1 0 0 0 0 65
SSE 0 0 0 7 14 21 18 1 0 0 0 0 61
S 0 1 0 2 12 30 27 4 0 0 0 0 76
SSwW 0 0 0 3 17 53 51 5 2 0 0 0 131
SW 0 0 1 9 18 51 75 19 2 0 0 0 175
WSw 0 0 0 4 7 58 64 18 1 0 0 0 152
W 0 0 0 2 8 60 96 22 3 0 0 0 191
WNW 0 0 0 2 7 37 75 28 4 1 0 0 154
NW 0 0 0 3 5 33 42 12 2 0 0 0 97
NNW 0 0 0 1 11 37 70 4 0 0 0 0 123
Totals 1 2 7 64 157 649 844 168 16 2 0 0 1910
Number of Calm Hours for this Table 1
Number of Variable Direction Hours for this Table 44
Number of Invalid Hours 1633
Number of Valid Hours for this Table 1910
Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-10 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (10-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP10M Direction: DI10M Lapse: DT60M
Stability Class C Delta Temperature ~ Slightly Unstable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76- 11- 16- 21- 31- 51- 71- 101- 131 -

(from) 050 075 10 15 2.0 3.0 5.0 7.0 10.0 13.0 18.0 >18.0 Total
N 0 1 1 8 24 81 84 5 1 0 0 0 205
NNE 0 0 4 6 17 72 72 3 0 0 0 0 174
NE 0 0 0 5 15 60 72 13 0 0 0 0 165
ENE 0 0 3 6 19 74 115 17 0 0 0 0 234
E 0 0 1 9 21 58 105 1 1 0 0 0 196
ESE 0 0 2 9 15 52 44 1 0 0 0 0 123
SE 0 1 2 11 19 43 35 5 1 0 0 0 117
SSE 0 0 2 10 9 28 45 10 1 0 0 0 105
S 0 0 3 8 29 70 47 4 0 0 0 0 161
SSwW 0 1 0 7 26 70 84 8 1 0 0 0 197
SW 0 0 0 11 22 74 127 21 3 0 0 0 258
WSw 0 1 0 11 24 94 101 23 1 0 0 0 255
W 0 0 3 10 27 110 138 41 5 0 0 0 334
WNW 0 0 0 8 22 53 71 43 7 0 0 0 204
NW 0 2 1 3 24 68 66 14 4 0 0 0 182
NNW 2 1 2 4 20 81 67 1 0 0 0 0 178
Totals 2 7 24 126 333 1088 1273 210 25 0 0 0 3088
Number of Calm Hours for this Table 1
Number of Variable Direction Hours for this Table 114
Number of Invalid Hours 1633
Number of Valid Hours for this Table 3088
Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-10 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (10-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP10M Direction: DI10M Lapse: DT60M
Stability Class D Delta Temperature  Neutral

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76- 11- 16- 21- 31- 51- 71- 101- 131-

(from) 050 075 10 15 20 3.0 5.0 7.0 100 13.0 18.0 >18.0 Total
N 0 7 13 78 137 345 215 29 0 0 0 0 824
NNE 2 6 8 72 106 278 209 32 2 0 0 0 715
NE 3 4 15 57 99 342 507 75 1 0 0 0 1103
ENE 1 2 12 61 95 303 454 87 4 1 0 0 1020
E 1 10 18 67 114 268 215 21 3 0 0 0 717
ESE 3 5 14 49 71 165 124 9 0 0 0 0 440
SE 1 16 9 48 80 138 149 39 2 0 0 0 482
SSE 4 9 17 65 96 186 152 18 0 0 0 0 547
S 2 9 14 78 114 240 125 10 0 0 0 0 592
SSW 1 9 21 47 96 229 219 38 3 0 0 0 663
SW 3 3 14 83 117 269 238 40 7 0 0 0 774
WSw 1 8 18 68 141 294 246 53 2 1 0 0 832
W 1 4 11 72 123 269 334 81 16 0 0 0 911
WNW 6 3 19 59 109 222 287 83 14 0 0 0 802
NW 2 4 11 69 97 212 123 31 4 0 0 0 553
NNW 0 3 12 60 98 244 154 17 0 0 0 0 588
Totals 31 102 226 1033 1693 4004 3751 663 58 2 0 0 11563
Number of Calm Hours for this Table 4
Number of Variable Direction Hours for this Table 543
Number of Invalid Hours 1633
Number of Valid Hours for this Table 11563
Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-10 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (10-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Period of Record =

Elevation:

Stability Class E

Hours at Each Wind Speed and Direction

01/01/98 1:00- 12/31/02 23:00 Total Period
Speed: SP10M Direction: DI10M

Delta Temperature ~ Slightly Stable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76- 11- 16- 21- 31- 51- 7.

(from) 050 o075 10 15 20 30 50 70 100
N 9 16 26 87 94 154 108 12 1
NNE 9 M 37 89 93 224 112 13 1
NE 9 20 26 88 124 338 272 23 3
ENE 12 14 33 94 149 327 206 29 6
E 7 23 38 95 164 330 114 19 2
ESE 12 8 50 123 184 246 86 14 0
SE 13 21 45 110 184 293 160 9 0
SSE 13 25 47 167 250 322 101 8 0
S 10 21 60 239 233 271 76 9 1
SSwW 3 21 43 151 200 272 135 17 1
SW 8 18 53 167 245 335 170 13 1
WSw 9 18 40 191 223 266 82 10 1
w 5 13 59 127 156 281 169 15 0
WNW 9 11 22 113 122 216 185 29 1
NW 8 14 27 102 107 147 84 9 1
NNW 7 8 21 57 85 128 75 6 2
Totals 143 262 627 2000 2613 4150 2135 235 21
Number of Calm Hours for this Table 35
Number of Variable Direction Hours for this Table 396
Number of Invalid Hours 1633
Number of Valid Hours for this Table 12187
Total Hours for the Period 43823

O =
[]

— -
w o
°—\

Lapse: DT60M

- 131 -

18.0 >18.0 Total

ecNololololololololelelNoNoNoNeoNel

o

507
589
903
871
792
723
835
933
920
843
1010
840
825
708
499
389

ecNololololololololeNelNoNoNoNoNe

0 12187

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement

levels.
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Table 2.3-10 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (10-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP10M Direction: DI10M Lapse: DT60M
Stability Class F Delta Temperature ~ Moderately Stable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76-11- 16- 21- 31- 51- 71- 101- 131 -

(from) 050 075 10 15 20 3.0 5.0 7.0 100 13.0 18.0>18.0 Total
N 11 20 20 56 61 65 15 0 0 0 0 0 248
NNE 16 21 30 62 44 61 25 0 0 0 0 0 259
NE 22 15 24 70 71 97 19 0 0 0 0 0 318
ENE 17 29 27 77 86 162 24 1 0 0 0 0 423
E 16 28 45 103 128 117 5 0 0 0 0 0 442
ESE 16 25 37 94 112 69 2 0 0 0 0 0 355
SE 21 17 35 85 112 52 6 0 0 0 0 0 328
SSE 15 28 30 88 106 65 7 0 0 0 0 0 339
S 12 22 47 143 111 55 0 1 0 0 0 0 391
SSwW 20 14 36 138 135 88 10 0 0 0 0 0 441
SW 19 24 36 148 224 99 7 0 0 0 0 0 557
WSw 12 19 47 183 228 110 1 0 0 0 0 0 600
w 10 18 50 169 129 64 9 1 0 0 0 0 450
WNW 10 24 30 103 110 45 11 3 0 0 0 0 336
NW 6 16 21 66 57 34 3 0 0 0 0 0 203
NNW 12 14 18 44 49 38 7 0 0 0 0 0 182
Totals 235 334 533 1629 1763 1221 151 6 0 0 0 0 5872
Number of Calm Hours for this Table 39
Number of Variable Direction Hours for this Table 230
Number of Invalid Hours 1633
Number of Valid Hours for this Table 5872
Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-10 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (10-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP10M Direction: DI10M Lapse: DT60M
Stability Class G Delta Temperature ~ Extremely Stable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76-11- 1.6- 21- 31- 51- 71- 101- 131
(from) 050 075 1.0 15 2.0 30 50 7.0 10.0 13.0 18.0 >18.0 Total

N 26 31 49 75 46 18 5 0 0 0 0 0 250
NNE 25 26 34 33 13 16 1 0 1 0 0 0 149
NE 45 30 35 58 24 16 0 0 0 0 0 0 208
ENE 29 26 42 73 61 36 2 0 0 0 0 0 269
E 28 33 55 101 78 30 3 0 0 0 0 0 328
ESE 28 33 56 110 40 17 1 0 0 0 0 0 285
SE 21 31 39 48 48 20 3 0 0 0 0 0 210
SSE 20 34 43 46 36 14 2 0 0 0 0 0 195
S 15 20 M1 58 47 22 1 0 1 0 0 0 205
SSW 24 22 56 104 111 49 5 0 0 0 0 0 371
SW 32 34 56 150 203 68 2 0 0 0 0 0 545
WSw 19 38 61 207 170 50 2 0 0 0 0 0 547
w 25 36 78 178 133 42 0 0 0 0 0 0 492
WNW 26 34 43 83 56 14 2 1 0 0 0 0 259
NW 35 32 32 41 21 6 0 0 0 0 0 0 167
NNW 22 25 45 81 28 16 1 0 0 0 0 0 218
Totals 420 485 765 1446 1115 434 30 1 2 0 0 0 4698
Number of Calm Hours for this Table 67

Number of Variable Direction Hours for this Table 432

Number of Invalid Hours 1633

Number of Valid Hours for this Table 4698

Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-10 (cont.) Joint Frequency Distribution of Wind Speed and Wind

Direction (10-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Period of Record =

Elevation:

Hours at Each Wind Speed and Direction

01/01/98 1:00 -

Speed: SP10M

Summary of All Stability Classes

Wind Direction
(from)

N
NNE
NE
ENE
E
ESE
SE
SSE
S
SsSw
SW
WSW
w
WNW
NW
NNW

Totals

0.23 -
0.50
46
52
79
60
52
59
56
52
39
48
62
41
41
51
51
44

0.51 -
0.75
75
64
70
71
94
71
87
96
74
67
79
84
73
72
68
51

0.76 -

1.0
110
115
100
118
157
161
135
140
165
158
162
168
201
114
92
99

Delta Temperature

11-

1.5
310
270
289
315
385
395
313
392
538
456
576
670
562
373
290
249

1.6-
2.0
378
303
346
434
524
445
462
513
568
604
847
816
593
435
320
297

Direction: DI10M

Wind Speed (m/s)

2.1 -
3.0
740
737
929

1031
924
646
610
668
730
820
967
946
905
626
528
567

Number of Variable Direction Hours for this Table
Number of Invalid Hours

Number of Valid Hours for this Table

Total Hours for the Period

43823

3.1- 51-
50 1.0
554 55
488 69
997 135
997 187
640 59
334 27
424 59
361 39
327 33
601 80
736 113
663 130
902 186
719 203
375 80
433 29
147
1770
1633
42043

833 1196 2195 6383 788512374 9551 1484

Number of Calm Hours for this Table

-
o N
O -

RN
O b ONY

—
OO NNDDNWOO®

= NN
NDdOO®

137

1
— -
w o

a1 (@ W RN c>4-c>c>c>c>c>c>c>m>c>c>-4.

o =
]

12/31/02 23:00 Total Period
Lapse: DT60M

— -
o »

O =-
[]

o

OO O OO OOOODOOO OO O O

v
-
(o]
o
-
[]
-
-8

2271
2104
2949
3225
2841
2138
2149
2263
2476
2841
3558
3527
3489
2623
1818
1771

42043

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement

levels.
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Table 2.3-11 Joint Frequency Distribution of Wind Speed and Wind Direction
(60-m Level) by Atmospheric Stability Class for the VEGP Site
(1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP60M Direction: DI6GOM Lapse: DT60M
Stability Class A Delta Temperature  Extremely Unstable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76 -11- 16- 21- 31- 51- 71- 101- 131
(from) 050 075 1.0 15 20 30 50 70 100 130 18.0 >18.0 Total

N 0 0 0 4 5 22 36 33 6 0 0 0 106
NNE 0 0 0 1 6 24 34 21 9 1 0 0 96
NE 0 0 0 0 4 23 84 88 28 0 0 0 227
ENE 0 0 1 3 7 35 141 71 15 1 0 0 274
E 0 0 0 1 2 3 86 26 2 0 0 0 148
ESE 1 0 0 4 3 19 52 21 1 0 0 0 101
SE 0 0 0 2 2 10 31 7 0 0 0 0 52
SSE 0 0 1 2 4 27 49 14 1 0 0 0 98
S 0 0 2 4 6 15 51 32 8 0 0 0 118
SSW 0 0 0 2 11 27 80 51 23 3 0 0 197
SW 0 0 0 3 14 33 98 110 60 13 0 0 331
wWsw 0 1 1 2 9 26 96 104 76 15 5 0 335
w 0 1 0 2 9 34 57 48 46 5 0 0 202
WNW 0 0 1 2 1 12 37 37 12 7 0 0 109
NW 0 0 0 2 10 19 46 30 4 1 2 0 114
NNW 0 0 1 0 5 22 47 33 2 0 0 0 110
Totals 1 2 7 34 98 379 1025 726 293 46 7 0 2618
Number of Calm Hours for this Table 0

Number of Variable Direction Hours for this Table 6

Number of Invalid Hours 3217

Number of Valid Hours for this Table 2618

Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-11 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (60-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP60M Direction: DI6OM Lapse: DT60M
Stability Class B Delta Temperature ~ Moderately Unstable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76- 1.1- 16- 21- 31- 51- 71-101- 13.1-

(from) 050 075 10 15 20 30 50 70 100 13.0 18.0 >18.0 Total
N 0 0 1 4 4 17 48 20 8 0 0 0 102
NNE 0 0 0 1 5 15 33 22 5 0 0 0 81
NE 0 1 0 4 1 20 60 46 12 0 0 0 144
ENE 0 0 0 2 3 23 67 35 4 0 0 0 134
E 0 0 0 2 3 18 43 21 1 0 0 0O 88
ESE 0 0 0 1 2 18 27 10 0 0 0 0O 58
SE 0 0 1 0 3 12 20 10 0 0 0 0 46
SSE 0 0 0 3 1 15 19 5 0 0 0 0 43
S 0 0 0 1 4 15 29 11 8 0 0 0 68
SSwW 0 0 1 1 1 17 48 22 18 1 1 0 110
SwW 0 0 0 0 8 28 80 46 35 4 1 0 202
Wsw 0 0 0 1 6 26 73 49 35 7 1 0 198
w 0 0 0 1 6 17 67 48 29 12 0 0 180
WNW 0 0 0 0 3 14 46 26 17 7 2 0 115
NW 0 0 0 2 4 17 52 27 8 1 0 0 1M1
NNW 0 0 0 0 5 18 53 28 2 0 0 0 106
Totals 0 1 3 23 59 290 765 426 182 32 5 0 1786
Number of Calm Hours for this Table 0
Number of Variable Direction Hours for this Table 26
Number of Invalid Hours 3217
Number of Valid Hours for this Table 1786
Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-11 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (60-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP60M Direction: DI6GOM Lapse: DT60M
Stability Class C Delta Temperature ~ Slightly Unstable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76- 11- 16- 21- 31- 51- 71- 101- 131
(from) 050 075 10 15 20 3.0 5.0 7.0 10.0 13.0 18.0 >18.0 Total

N 0 0 0 2 12 54 80 27 4 0 0 0 179
NNE 1 1 1 3 10 34 62 24 8 0 0 0 144
NE 0 2 0 6 7 36 99 48 6 0 0 0 204
ENE 0 0 2 5 8 45 97 49 8 0 0 0 214
E 0 0 0 6 11 44 100 16 2 1 0 0 180
ESE 0 0 1 6 5 18 34 11 0 1 0 0 76
SE 0 0 1 1 7 19 41 14 2 0 0 0 85
SSE 0 0 0 6 5 26 51 13 6 1 0 0 108
S 0 0 0 4 13 38 63 21 10 0 0 0 149
SSwW 0 0 0 4 9 37 85 38 13 3 0 0 189
SW 0 0 2 3 4 49 102 73 34 7 0 0 274
WwSsw 0 1 0 5 9 52 122 60 41 6 1 0 297
W 0 1 1 1 12 47 111 54 44 11 1 0 283
WNW 0 0 0 4 5 34 69 43 26 12 2 0 195
NW 0 0 1 5 12 40 92 30 5 2 0 0 187
NNW 0 1 3 5 4 46 89 22 5 0 0 0 175
Totals 1 6 12 66 133 619 1297 543 214 44 4 0 2939
Number of Calm Hours for this Table 0

Number of Variable Direction Hours for this Table 60

Number of Invalid Hours 3217

Number of Valid Hours for this Table 2939

Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.

Page 12 of 25



Table 2.3-11 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (60-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP60M Direction: DI6GOM Lapse: DT60M
Stability Class D Delta Temperature  Neutral

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76-11- 16- 21- 31- 51- 71- 101- 13.1-

(from) 050 075 10 15 20 3.0 50 70 100 13.0 18.0 >18.0 Total
N 2 2 1 24 47 152 291 114 39 2 0 0 674
NNE 0 4 9 24 49 129 319 182 62 2 0 0 780
NE 0 3 5 25 42 147 425 382 125 1 0 0 1155
ENE 1 1 8 27 59 158 352 199 47 3 2 0 857
E 1 4 6 24 40 115 237 91 27 1 0 0 546
ESE 2 0 6 21 32 76 134 50 12 2 0 0 335
SE 2 2 9 20 38 72 170 100 41 1 0 0 455
SSE 1 5 7 23 43 114 210 109 22 0 0 0 534
S 1 4 4 29 59 148 233 100 22 3 0 0 603
SSW 2 3 7 19 36 102 231 138 57 12 1 0 608
SW 1 3 6 22 48 135 307 186 111 13 1 0 833
WwSsw 2 3 6 23 37 149 299 253 155 22 2 0 951
W 0 4 9 24 45 143 286 212 166 46 8 0 943
WNW 0 5 6 26 33 93 189 139 93 21 0 0 605
NW 0 2 11 18 34 122 206 109 31 5 0 0 538
NNW 2 2 5 22 42 158 258 109 45 1 0 0 o644
Totals 17 47 105 371 684 2013 4147 2473 1055 135 14 011061
Number of Calm Hours for this Table 0
Number of Variable Direction Hours for this Table 257
Number of Invalid Hours 3217
Number of Valid Hours for this Table 11061
Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-11 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (60-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP60M Direction: DI6GOM Lapse: DT60M
Stability Class E Delta Temperature ~ Slightly Stable

Wind Speed (m/s)

Wind Direction 0.23-051- 0.76- 11- 16- 21- 31- 51- 71- 101- 131
(from) 050 075 10 15 20 30 50 7.0 100 13.0 18.0 >18.0 Total

N 3 2 7 18 17 91 205 107 21 8 0 0 479
NNE 0 0 3 20 25 93 248 212 58 0 0 0 659
NE 2 1 4 12 32 87 331 373 122 4 0 0 968
ENE 1 1 4 19 31 89 347 277 50 4 3 0 826
E 1 2 4 15 21 82 312 204 27 3 0 0 o671
ESE 1 2 6 16 24 71 289 221 24 1 0 0 655
SE 0 1 6 9 16 81 345 215 18 0 0 0 691
SSE 0 4 6 31 48 196 513 163 1 1 0 0 973
S 0 3 5 25 41 179 421 222 29 2 1 0 928
SSwW 1 3 6 13 21 90 371 336 57 3 0 0 901
SW 1 4 3 18 27 71 419 368 98 7 0 0 1016
WwSsw 2 2 2 11 25 64 310 288 106 9 0 0 819
W 3 3 5 13 26 48 253 364 146 10 1 0 872
WNW 2 1 6 11 15 61 170 204 112 9 0 0 591
NW 1 3 3 16 14 60 169 147 41 2 0 0 456
NNW 1 0 8 15 25 61 131 91 17 3 1 0 353
Totals 19 32 78 262 408 1424 4834 3792 937 66 6 011858
Number of Calm Hours for this Table 8

Number of Variable Direction Hours for this Table 83

Number of Invalid Hours 3217

Number of Valid Hours for this Table 11858

Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.

Page 14 of 25



Table 2.3-11 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (60-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP60M Direction: DI6GOM Lapse: DT60M
Stability Class F Delta Temperature ~ Moderately Stable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76 - 1.1 16- 21- 31- 51- 71- 101- 131
(from) 050 075 1.0 15 20 30 5.0 7.0 10.0 13.0 18.0 >18.0 Total

N 1 3 1 8 9 39 78 43 8 0 0 0 190
NNE 0 0 1 3 13 39 117 68 15 0 0 0 256
NE 1 2 0 8 9 39 100 156 33 0 0 0 348
ENE 2 1 1 8 16 27 150 174 26 0 0 0 405
E 1 1 2 8 7 30 163 142 2 0 0 0 356
ESE 3 2 1 13 14 44 157 89 3 0 0 0 326
SE 1 1 3 6 15 41 157 85 6 0 0 0 315
SSE 1 2 4 18 27 94 142 94 5 0 0 0 387
S 1 1 11 25 30 80 156 149 8 0 0 0 461
SSW 1 5 3 4 8 47 187 212 28 0 0 0 495
SW 3 1 5 10 15 40 156 280 44 0 0 0 554
WwSsw 0 0 3 8 11 26 150 242 37 1 0 0 478
W 2 1 4 6 14 29 133 216 49 0 0 0 454
WNW 1 0 2 7 13 31 89 142 31 0 0 0 316
NW 0 0 3 5 8 30 87 80 5 0 0 0 218
NNW 2 2 2 4 9 27 75 H1 7 0 0 0 179
Totals 20 22 46 141 218 663 2097 2223 307 1 0 0 5738
Number of Calm Hours for this Table 4

Number of Variable Direction Hours for this Table 14

Number of Invalid Hours 3217

Number of Valid Hours for this Table 5738

Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-11 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (60-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP60M Direction: DI6GOM Lapse: DT60M
Stability Class G Delta Temperature ~ Extremely Stable

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76- 1.1- 16- 21- 3.1- 51- 71- 101- 131
(from) 050 075 10 15 20 3.0 5.0 7.0 10.0 13.0 18.0 >18.0 Total

N 2 2 4 10 16 32 69 17 0 0 1 0 153
NNE 2 2 2 12 15 56 86 17 1 0 0 0 193
NE 1 1 7 15 22 37 90 55 7 0 0 0 235
ENE 0 3 8 13 12 40 118 88 20 0 0 0 302
E 0 4 3 9 13 24 123 97 10 0 0 0 283
ESE 2 2 5 7 8 28 111 72 1 0 0 0 236
SE 1 1 4 9 20 38 90 43 2 0 0 0 208
SSE 1 2 7 17 29 76 82 39 4 0 0 0 257
S 1 1 7 18 33 70 113 94 27 0 0 0 364
SSwW 1 3 5 13 12 34 135 172 45 0 0 0 420
SW 1 0 2 9 13 43 147 171 58 0 0 0 444
WwSsw 4 1 2 7 15 41 103 216 37 0 0 0 426
W 4 5 3 12 15 47 126 159 33 0 0 0 404
WNW 1 3 3 8 10 41 102 90 1M 0 0 0 269
NW 1 1 6 11 12 47 98 50 4 0 0 0 230
NNW 0 0 3 8 16 44 57 3 2 0 0 0 161
Totals 22 31 71 178 261 698 1650 1411 262 0 1 0 4585
Number of Calm Hours for this Table 9

Number of Variable Direction Hours for this Table 42

Number of Invalid Hours 3217

Number of Valid Hours for this Table 4585

Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-11 (cont.) Joint Frequency Distribution of Wind Speed and Wind
Direction (60-m Level) by Atmospheric Stability Class for the VEGP
Site (1998-2002)

Hours at Each Wind Speed and Direction

Period of Record = 01/01/98 1:00- 12/31/02 23:00 Total Period
Elevation: Speed: SP60M Direction: DI6GOM Lapse: DT60M
Summary of All Stability Classes Delta Temperature

Wind Speed (m/s)

Wind Direction 0.23- 0.51- 0.76- 11- 16- 21- 31- 51- 71- 101 131
(from) 050 075 1.0 15 20 3.0 50 7.0 100 13.0 180 >18.0 Total

N 8 9 14 70 110 407 807 361 86 10 1 0 1883
NNE 3 7 16 64 123 390 899 546 158 3 0 0 2209
NE 4 10 16 70 117 389 1189 1148 333 5 0 0 3281
ENE 4 6 24 77 136 417 1272 893 170 8 5 0 3012
E 3 " 15 65 97 344 1064 597 71 5 0 0 2272
ESE 9 6 19 68 88 274 804 474 41 4 0 0 1787
SE 4 5 24 47 101 273 854 474 69 1 0 0 1852
SSE 3 13 25 100 157 548 1066 437 49 2 0 0 2400
S 3 9 29 106 186 545 1066 629 112 5 1 0 2691
SSwW 5 14 22 56 98 354 1137 969 241 22 2 0 2920
SW 6 8 18 65 129 399 1309 1234 440 44 2 0 3654
WSW 8 8 14 57 112 384 1153 1212 487 60 9 0 3504
w 9 15 22 59 127 365 1033 1101 513 84 10 0 3338
WNW 4 9 18 58 80 286 702 681 302 56 4 0 2200
NW 2 6 24 59 94 335 750 473 98 11 2 0 1854
NNW 5 5 22 54 106 376 710 365 80 4 1 0 1728
Totals 80 141 322 1075 1861 60861581511594 3250 324 37 040585
Number of Calm Hours for this Table 21

Number of Variable Direction Hours for this Table 488

Number of Invalid Hours 3217

Number of Valid Hours for this Table 40585

Total Hours for the Period 43823

Note:  Stability class based on temperature difference (AT or lapse) between 10-m and 60-m measurement
levels.
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Table 2.3-16 Shortest Distances Between the VEGP Units 3 and 4 Power Block
Area and Receptors of Interest by Downwind Direction Sector ?

. . Meat Vegetable
Direction Animal Residence Garden EAB
N 1071 1071 1071 800
NNE 1071 1071 1071 800
NE 1071 1071 1071 800
ENE 1071 1071 1071 800
E 1071 1071 1071 800
ESE 1071 1071 1071 800
SE 1071 1071 1071 800
SSE 1071 1071 1071 800
S 1071 1071 1071 800
SSW 1071 1071 1071 800
SwW 1071 1071 1071 800
WSW 1071 1071 1071 800
w 1071 1071 1071 800
WNW 1071 1071 1071 800
NW 1071 1071 1071 800
NNW 1071 1071 1071 800

Notes:

a — Distances shown are in meters.
b — EAB = Exclusion Area Boundary.

¢ — There are no milk-giving animals (i.e., cows, goats) within a 5-mile
radius of the VEGP Units 3 and 4 Site.
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Table 2.3-17 XOQDOQ-Predicted Maximum X/Q and D/Q Values at Receptors of

Interest
Type of Direction Distance X/Q (sec/m®) X/Q (sec/m®) X/Q (sec/m3) D/Q
Location from Site (miles) (No Decay) (2.26 Day (8 Day Decay) (1Im2)
Decay)
(Undepleted) (Undepleted) (Depleted)
Residence NE 0.67 3.4E-06 3.4E-06 3.0E-06 1.0E-08"
Dose
Calculation NE 0.5 5.5E-06 5.5E-06 5.0E-06 1.7E-08"
EAB
Meat Animal NE 0.67 3.4E-06 3.4E-06 3.0E-06 1.0E-08"
Vegetable #
Garden NE 0.67 3.4E-06 3.4E-06 3.0E-06 1.0E-08
Notes: + NE and ENE * ENE and E #NE,ENEand E - WSW
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Southern Nuclear Operating Company

AR-07-0453

Enclosure 3

Westinghouse Letter DCP/NUS0463

NOTE: This enclosure consists of a 5-page letter.



Davis, James T.

From: Whiteman, Jesse L. [whitemjl@westinghouse.com]

Sent: Friday, March 23, 2007 4:18 PM

To: Davis, James T.

Cc: McCallum, Thomas O.; Gill, Frank G.; Aston, Patricia S.; McDermott, Daniel J.; Corletti,
Michael M.; Hutchings, Donald F.; Geric, David R.; Whiteman, Jesse L.; Sterdis, Andrea

Subject: DCP/NUS0463 Westinghouse's Feedback to SNC/Bechtel's Request for Clarification
Regarding the Basis for Changes to the Maximum Site Air Temperature Limits Planned in the
AP1000 DCD

Attachments: SNC Bechtel Temp Questions2.doc

SNC Bechtel

p Questions2.¢ . ) ) )
Jim, please find attached for your information and use as was requested in

the March 13th telecon between representatives from Southern Nuclear,
Bechtel, and Westinghouse, Westinghouse's feedback relative to the following
three Southern Nuclear/Bechtel requests for clarification in regards to
"Maximum Site Temperature Limits":

1. Please clarify the definitions of maximum safety limit and maximum
normal site temperature limit.
2. Please describe the process by which the revised maximum wet bulb

(noncoincident) value to be revised in the AP1000 DCD was determined
by the COL Applicant

3. Identify the various functions which utilize the maximum safety and
maximum normal limits.

The intent of this transmittal is to provide clarification regarding the
basis for the approved planned change to air temperatures reflected in the
AP1000 Design Control Document (DCD).

Should questions arise or additional information be required, please do not
hesitate to contact Dan McDermott at 412-374-4503 or myself.

Regards,

Jesse Whiteman

Principal Engineer

AP1000 Licensing & Customer Interface
Phone : 412-374-4726

FAX: 412-374-5005
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Responses to Southern Nuclear/Bechtel Questions on Site Temperature Limits

1. Please clarify the definition of the maximum safety and maximum normal site

temperature limits:

The following provides a discussion of AP1000 (and Westinghouse approved changes) to
the site air temperatures reflected or to be reflected in the Design Control Document
(DCD).

The DCD specifies:
The AP1000 is designed for air temperatures, humidity, precipitation, snow, wind,
and tornado conditions as specified in Table 2-1. The Combined License
applicant must provide information to demonstrate that the site parameters are

within the limits specified for the standard design.

Table 2-1 of the DCD is reflected in the tabulation below by the first two columns. These
values are the site ambient design temperatures from the Utility Requirements Dcoument
(URD). The third column represents the proposed changes to the DCD that were
approved by the Westinghouse Configuration Control Board on March 16, 2007. The
basis for the changes was to broaden the application of the AP1000 design to encompass

more domestic southern site locations and to clarify the meaning of the site design limit

temperatures.
Air Temperature
Current Specified Conditions Revised Approved Conditions
Maximum 115°F dry bulb/80°F coincident wet bulb | Same coincident air temperatures apply
Safety © 81°F wet bulb (noncoincident) 85.5°F wet bulb (noncoincident)
Minimum -40°F Same air temperatures apply
Safety ©
Maximum 100°F dry bulb/77°F coincident wet bulb | 101°F dry bulb/80.1°F coincident wet bulb
Normal ® 80°F wet bulb (noncoincident) 80.1°F (non-coincident) @
Minimum -10°F Same air temperatures apply
Normal ®
Notes:

(a) Maximum and minimum safety values are based on historical data and exclude peaks of less than 2
hours duration.

(b) Maximum and minimum normal values are the 1 percent exceedance magnitudes.

(¢) n/a
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(d) The noncoincident wet bulb temperature is applicable to the cooling tower only.

As specified in the DCD, the COL Applicant must provide information to demonstrate
that the site parameters are within the limits specified for the standard design. To provide
guidance and clarification, the following additional information relative to the definitions
of Site Temperature limits is provided. It is expected that the COL applicant would base
confirmation of site conformance on historical site data plus any margin deemed
appropriate.

Maximum Safety Limits:

The maximum safety limit is the bounding temperature used by Westinghouse in the
Chapter 15 Safety Analyses. We have selected bounding values to encompass a large
population of potential sites in the US.

Our conditions are mainly based on a potential COL Applicant’s calculation of their
maximum coincident dry bulb/wet bulb temperature limits which was based on the
maximum dry bulb temperature that has existed at the site for 2 hours or more combined
with the maximum wet bulb temperature that exists in that population of dry bulb
temperatures. This temperature selection process is based on historical meteorological
data.

The maximum non-coincident wet bulb temperature is based on the maximum wet bulb
temperature that has existed at the site for 2 hours or more based on historical
meteorological data.

Maximum Normal Limits:

The maximum normal limits are not used in the Chapter15 DCD Analyses. These limits
represent the maximum normal range of operation for power generation systems.

Our conditions are mainly based on a potential COL Applicant’s calculation of their
maximum coincident normal temperature limit is based on a 1% exceedance dry bulb
temperature that existed for two hours or more in historical meteorological data. The
complementary coincident wet bulb temperature was not selected based on a median or a
maximum value from the 1% exceedance coincident data set. Since a slightly lower dry
bulb temperature with its complimentary coincident wet bulb temperature may be more
limiting and to simplify this process, the 1% exceedance wet bulb value was selected as
the coincident temperature. This is considered a conservative approach to the selection of
maximum normal coincident condition.

The maximum normal non-coincident wet bulb temperature limit is the 1% exceedance
maximum wet bulb temperature that has existed at the site for 2 hours or more based on

historical meteorological data.

2. Describe the process by which COL Applicants have determined conformance with
site temperature limits.

Page 3 of 5



Response: It is Westinghouse’s understanding that the above process using purely
historical meteorological data has been followed to establish limiting conditions
demonstrating conformance with the standard design site temperature limits.

3. Identify the various system functions which utilize the maximum safety limits and
maximum normal limits.

Response: The application of these temperature limits are explicitly defined in the DCD
and summarized below based on DCD sections and commitments

Maximum safety temperature design basis applications:

DCD Tier 2 Section 5.4.7.1.2.3 identifies that one of the functions of the Normal Residual Heat Removal
Systems (RNS) function is to provide for cooling of the IRWST during operation of the passive
residual heat removal heat exchanger during normal operation. The limiting performance capability
described is to maintain the IRWST below boiling for extended PRHR operation with an ambient wet
bulb temperature at a zero exceedance value.

DCD Tier 2 Section 2.2.2.3 provides a discussion of the safety evaluation for the Passive Containment
Cooling System (PCS). The section identifies that the environmental limiting conditions assumed for
the performance of the PCS is a zero exceedance. This function has been evaluated at both the
coincident wet bulb/dry bulb and non-coincident wet bulb.

DCD Tier 2 Section 9.2.2.1.2.1 This section describes the CCS performance capability to be able to supply
component cooling water to components at less than 95°F for normal power operation mode at a zero
exceedance condition and a single train of CCS. For the revised meteorological design conditions with
a higher wet bulb temperature of 85.5°F, the ability to provide 95 °F to components during these
conditions is challenged and will be changed to 99 °F. Components serviced have been evaluated to
demonstrate the acceptability of this condition.

DCD Tier 2 Section 9.4.1 discusses the performance of the Nuclear Island Non-radioactive Ventilation
System (VBS) design basis and as documented in the DCD Tier 2 Chapter 2, Table 2-1.

The VBS maintains the main control room emergency habitability system passive cooling heat sink
and the heat sinks for the Division A, B, C and D 1E electrical equipment rooms below their initial
design ambient air temperature limit of 75°F with the air safety temperature conditions shown in
Chapter 2, Table 2-1.

The passive heat sinks associated with the Main Control Room Habitability System (VES) control the
auxiliary building safety related room temperatures post accident. The temperature profiles of these
rooms are impacted by the ambient dry bulb temperature which is enveloped by current baseline.

The VBS controls the main control environment including temperature, CO, levels, smoke removal,
pressurization and humidity with design basis limits if in service post accident.

DCD Tier 2 Section 9.2.7.2.4 describes performance capability of the chilled water system (VWS). The
low capacity subsystem provides cooling to the nuclear island non-radioactive ventilation system
(VBS), the CVS makeup pump and compartment coolers and the normal residual heat removal pump.

The performance of the AP1000 systems to provide direct or supporting capability for the
above functions at the temperature limits have been demonstrated for the original and
revised maximum safety site temperature limits.

Maximum normal temperature design basis applications:

DCD Tier 2 Section 9.4 discusses the performance of the remainder of the HVAC systems (not specifically
identified as subject to maximum safety limits) ability control design basis conditions under maximum
normal conditions

Page 4 of 5



DCD Tier 2 Section 5.4.7.1.2 describes that the normal residual heat removal system has the capability to
reduce the temperature of the reactor coolant system from 350° to 125°F within 96 hours after
shutdown.

DCD Tier 2 Section 9.1.3.1.3.1 and 9.1.3.1.3.2: The spent fuel pool cooling system is designed to remove
heat from the spent fuel pool such that the spent fuel pool water temperature will be < 120°F following
a partial core fuel shuffle refueling or following a full core off-load based.

DCD Tier 2 Section 9.2.1.2.3.4 describes the Service Water Systems (SWS) capability to support operation
during the plant cooldown phase in which the normal residual heat removal system has been placed in
service and is providing shutdown cooling.

DCD Tier 2 Section 9.2.2.1.2.2 describes that the component cooling water system, in conjunction with the
normal residual heat removal system removes both residual and sensible heat from the core and the
reactor coolant system. The system performance commitment is to provide the capability to reduce the
temperature of the reactor coolant system from 350°F at approximately 4 hours after reactor shutdown
to 125°F within 96 hours after shutdown.

DCD Tier 2 Section 9.2.2.1.2.3 describes the performance capability of the CCS during refueling
operations. The component cooling water system maintains the spent fuel pool water temperature
below 120°F.

DCD Tier 2 Section 9.2.7.2.4 describes performance capability of the chilled water system (VWS).

The high capacity subsystem provides cooling to the following loads:

Radiologically controlled area ventilation system (VAS)

Containment recirculation cooling system (VCS)

Containment air filtration system (VFS)

Health physics/control access area HVAC system (VHS)

Radwaste building ventilation system (VRS)

Annex/auxiliary building nonradioactive ventilation system (VXS)

System performance is based on the maximum normal temperatures.

DCD Tier 2 Section 8.3.1.1.2.3 specified that both the diesel engine and the associated generator are rated
based on 104°F ambient temperature. Since the DG and generator are air cooled via radiator, the limit
is enveloped by the maximum normal site temperature limit.

o oo o
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Southern Nuclear Operating Company

AR-07-0453

Enclosure 4

Pickard, Lowe and Garrick Letter of April 27, 1988

NOTE: This enclosure consists of a 29-page letter.
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SED
SAs/8
WASHINGTON, D.C.
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TELEPHONE 714 650-8000
TELECOPIER 714 646-902)

MARDYROS KAZARIANS
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Mr. J. A. Bailey

Southern Company Services

P. O. Box 2625
Birmingham, AL 35202

Dear Jim:

TIMOTHY J. MCINTYRE
JACK W. READ

JOHN P. KINDINGER
HAEJUNG CHANG
GRANT A TINSLEY
MELISSA C. BRADLEY
MICHAEL V. FRANK
SHAN H. CHIEN
ANDREW A. DYXES
JANET E. WILLIAMSON
BRIAN A. FAGAN
PATRICK Y, C. CHEN
JULIAN J. STEYN
STEVEN S. BYERS
JEFFREY A. STROTHER
EDWARD L. QUINN
PETER J. MARSICO

YUNG-MING HOU

OONALD W. LATHAM
NICHOLAS S. SHWAYRI
JOSEPH T. KOPECEX
FREDERICK L. YAPUNCICH
RAYMOND C. HARBERT
STEVEN A. EPSTEIN

TELEX 3718953 PLG IRV

SENIOR EXECUTIVE ASSOCIATES
WILLIAM H. YOUNG
JAMES A. BUCKHAM

ASSOCIATES
VIJAY X. DHIR
NATHAN-O. SIV
RAYMOND F. BOYKIN

April 27, 1988

As requested in your letter of March 1, 1988, we are enclosing dispersion calculations
for use in Plant Vogtle’s ODCM and for other related licensing activities. Three

dispersion factors were computed for releases at both ground level and at the plant
vent as follows:

s  X/Q: Annual average atmospheric dispersion for non-reactive gases.

¢« Depleted X/Q: Same as X/Q, however, depletioh due to deposition of halogens,
and particulates is accounted for.

¢ D/Q: Ground deposition factor for halogens and particulates.

These calculations were made using the straight-line Gaussian dispersion modei
described in NRC Regulatory Guide 1.111 and in the Vogtle Unit Il FSAR Section 2.3.5.

The dispersion calculations include the effects of site specific recirculation patterns as
described in Appendix A. Appendix B provides the X/Q, depleted X/Q, and D/Q
values calculated using the 3-year period of record of onsite meteorological data from
January 1, 1985 through December 31, 1987. Values in tables cf Appendix B are for
specific receptor locations used in the ODCM for making dose calculations for routine
releases out to five miles and by direction sector for ten standard distances out to 50

miles.

ENGINEERS
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Mr. J. A. Bailey

) April 27, 1988
Southern Company Services

Page 2

Appendix C is the response prepared for SRP Question E451.14 which discusses the

effect of the Unit | and |l cooling towers on ground and elevated reieases from the
plant vent.

Piease call if you have any questions or need further information.

Very truly yours,

/Y9

Mark J. Abrams

Enclosures

cc: A. Desrosiers
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APPENDIX A. RECIRCULATION FACTORS

The Plant Vogtle specific recirculation factors were calculated using site weather data in a
modified version of the MESODIF-Il program (ref. NUREG/CR-0523, "MESODIF-Il: A Variable
Trajectory Plume Segment Model to Assess Ground Level Air Concentrations and Deposition
of Effluent Releases from Nuclear Power Facilities”). The original MESODIF-Il| program makes
elevated or ground release calculations separately, but does not evaluate a single mixed
mode case. Therefore, for mixed mode release calculations, it was necessary to modify the
MESODIF-II program to allow both the elevated and ground level contributions to be include
in the same run. Momentum plume rise for the elevated portion of the mixed mode release
was included in the calculation using the same plume rise equations as used in MESODIF-I|
for elevated releases. MESODIF-Il was further modified to force straight-line calculations by
assuming persistence of weather conditions for each hour of meteorological data analyzed.
Both straight-line (persistent) and variable trajectories were run using the same modified
MESODIF-II program to assure that the recirculation factors were computed using the same
methodology.

Recirculation factors were determined by dividing variable trajectory results by straight-line
(persistent) results using the modified MESODIF-Il program for both. These recirculation
factors were then applied to straight-line calculations using the standard straight-line,
Gaussian dispersion maodel (ref. FSAR Section 2.3.5).

Recirculation factors were computed for three years (1985 through 1987) of Vogtle on-site
meteorological data. Table A-1 provides recirculation factors for the plant vent releases and
Table A-2 provides recirculation factors for ground level releases. Table A-3 provides the
release assumptions that were used in making these calculations.
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Table A-1. Vogtle Recirculation Factors For Mixed Mode Releases 1985 Through 1987
Direction Distance From Source in Mlles
From Site 1.0 1.5 2.0 3.0 4.5 7.5 | 10.0 | 20.0 | 35.0 | 50.0

S 2.230 | 1950 | 1.820| 1.800| 1.486 | 1.561| 1.564 | 1.493| 1.213| 1.070
SSW 1468 | 1.566 | 1.566 | 1.443 | 1.363 | 1.298 | 1.151 | 1.145] 0.988 | 1.107
SW 1.045| 1.077 | 1.106 | 1.117 | 1.114 | 1.029 | 0.880 | 0.765| 0.563 | 0.451
WSW 1.044 | 1.096| 1.093 | 1.138 | 1.197 | 1.052 | 1.089 | 0.968 | 0.722 | 0.578
w 1.357 | 1.432 | 1.151| 1.250 1.151| 1.037 | 1.252 | 1.010| 0.722 | 0.676
WNW 1,195 | 1.202 | 1.173 | 1.178 | 1.201 | 1.039| 0.983 | 0.822 | 0.569 | 0.421
NW 1121 ] 1.230| 1.179 | 1.193 | 1.220| 1.074 | 1.149 | 0.986 | 0.614 | 0.475
NNW 1371 | 1.272| 1.184 | 1.297 | 1.217 | 1.130| 0.970| 0.702 | 0.445| 0.345

N 2023 | 1.826 | 1.481| 1545 1.197 | 1.321 | 1.058 | 0.941 | 0.773 | 0.475
NNE 1.756 | 1.501 | 1.718 | 1.401 | 1.100| 1.151| 1.009 | 0.826 | 0.671 | 0.460
NE 1655 | 1.507 | 1.412| 1.239] 1.017 | 0997 | 0.888 | 0.787 | 0.513 | 0.323
ENE 1.246 | 1.306 | 1.240| 1.321 | 1.120| 1.018 | 0.946 | 0.693 | 0.487 | 0.326

E 1.401 | 1.526 | 1.493 | 1.303 | 1.150| 1.118| 1.060 | 0.880 | 0.594 | 0.513
ESE 1824 | 1.444 | 1366 | 1.272 | 1.183 | 1.040| 1.005 | 0.740 | 0.561 | 0.422
SE 2024 | 1.657 1 1.883 | 1.279 | 1.279| 0.896 | 0.9415| 0.749 | 0.572 | 0.425
SSE 1.861 | 1.367 | 1.387 | 1.216 | 1.146 | 0.959| 0.945| 0.778 | 0.516 | 0.331
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Table A-2. 15%5 Vogtle Recirculation Factors for Ground Level Releases 1985 Through
1987
Direction Distance From Source in Mliles
From Site 1.0 1.5 2.0 3.0 4.5 75 | 10.0 | 20.0 | 35.0 | 50.0

S 1.115| 1.164] 1.209 | 1.317 | 1.274 | 1.451 | 1.438 | 1.379| 1.040 | 0.913
SSW 1.092 ] 1.148| 1.208 | 1.261 ] 1.339| 1.250| 1.150 | 0.745| 1.012 | 1.103
sSw 1.051|.1.075] 1.150] 1.063| 1.012 | 0.977 | 0.842 | 0.690| 0.5987 | 0.511
WSW 1.021 | 1.073| 1.093| 1.136 | 1.129| 1.107 | 1.074| 0.909 | 0.685| 0.635
w 1.054 | 1.132| 1.102| 1.146 | 1.093| 1.036 | 1.135| 0.876 | 0.719 | 0.652
WNW 1.076 | 1.136| 1.115] 1.213 | 1.129] 1.035| 0.996 | 0.798 | 0.621 | 0.585
NW 1.044 | 1138 1.170| 1.166 | 1.170| 1.089 | 1.036 | 0.966 | 0.573 | 0.472
NNW 1.039 | 1.063| 1.108 | 1.216 | 1.203 | 1.133| 1.086 | 0.873 | 0.790 | 0.505

N 1.044 | 1.091 | 1.144 | 1.216 | 1.157 ] 1.282 1 1.095] 0.959 | 0.663 | 0.607
NNE 1.034 | 1.044 | 1.114| 1.144| 1.031]| 1.138 | 1.004 | 0.772 | 0.531 | 0.460
NE 1.034 | 1.067 | 1.098 | 1.104 | 1.034 | 0.978 | 0.935| 0.802 | 0.648 | 0.444
ENE 1.023 | 1.046| 1.016| 1.096 | 1.055| 1.328 ( 0.916 | 0.712 | 0.527 | 0.441

E 1.031 | 1.084| 1.112| 1.077 | 1.108] 1.076 | 1.063 | 0.831 | 0.589 | 0.584
ESE 1.054 | 1.072| 1.106 | 1.194 | 1.152| 1.047 | 1.009 | 0.732 | 0.578 | 0.474
SE 1.094 | 1.113| 1.227 | 1.334 | 1.241 | 1.237 | 0.930 | 0.774 | 0.565 | 0.447
SSE 1.053 | 1.050 | 1.118| 1.102 | 1.053 | 1.531 | 0.828 | 0.677 | 0.426 | 0.297

Page 5 of 29
WSCS1W0001.042988 A-3 Pickard, Lowe and Garrick, Inc.



Table A-3. Parameter Values Used to Calculate Vogtie Recirculation Factors
Plant Vent (Release) Height (m) 60.0
Exit Velocity (m/s) 14.3
Vent Diameter (m) 2.42
Containment Cross Sectional Area (m?2) 2368.0
Page 6 of 29
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APPENDIX B. DISPERSION FACTORS

The values in Tables A-1 and A-2 of Appendix A were used to multiply all straight-line
calculation results (X/Q, depleted X/Q, and D/Q values) obtained from the straight-line
dispersion equations specified in Section 2.3.5 of the FSAR. Any values in Tables A-1 and A-2
less than one were set to 1.0. Results are provided out to 50 miles for mixed mode plant vent
releases in Tables B-1 through B-3 and for ground level releases in Tables B-4 through B-6.
Dispersion values for use with special receptor locations in the ODCM are provided in Table
B-7 for mixed mode releases and in Table B-8 for ground level releases. Special receptor
[8oations include the site boundary, nearest residence, nearest garden, and nearest meat

animal. Locations were taken from the latest site survey performed April 27 through April 28,
1987 by Georgia Power Company.
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Table B-7. Plant Vogtle X/Q, Depleted X/Q, and D/Q Values for Mixed Mode Releases

Based on Meteorological Data for the Period of January 1, 1985 Through
December 31, 1987

Direction and Distance (m) X/Q (sec/m3) De(psI::::\:;IQ D/Q (1/m2)
N 1344 sB . .§4 2.74E-7 2.48E-7 2.14E-9 v
NNE 1097 SB 3.90E-7 3.54E-7 3.49E-9
NE 1097 SB 4.62E-7- 4.19E-7 3.94E-9
ENE 1097 SB 3.22€-7 2.93€-7 3.71E-9
E 1369SB .15 2.35E-7 2.13E-7 2.94E-9
ESE 1420 Plant Wilson 1.76E-7 1.59E-7 2.07€E-9
ESE 1817 SB ) 1.34E-7 1.21E-7 1.42E-9
SE 447 Visitor Center .24 7.12E-7 6.74E-7 5.77E-9
SE 1866 SB A 1.16E-7 1.05E-7 1.16E-9
SES311R 3.3 3.94E-8 3.64E-8 1.85E-10
SE 6920G Y- 2.92E-8 2.68E-8 1.18E-10
SE7725M & 4 2.58E-8 2.36E-8 9.72E-11
sse 1773sB I\ 1.50E-7 1.37E-7 1.32E-9
SSE 7403 R,M ¢ b 3.38E-8 3.08E-8 1.28E-10
S1692SB 1.0 1.57E-7 1.45E-7 1.69E-9
S7081R 41 4.48E-8 4.10E-8 2.10E-10
S7242M 2.9 4.44E-8 4.07E-8 2.04E-10
SSW 1680SB 1. (Y4 1.41E-7 1.31E-7 1.58E-9

»SSW 7564 R 41 4118 |  3.78E-8 1.99E-10<—

sw 146258 A 2.24E-7 2.10E-7 2.A0ED
SW2092R |.% 1.84E-7 1.73E-7 1.37E-9
SW 4828M L [ 9.31E-8 8.65E-8 4.47E-10
Sw4989G )\ 8.99E-8 8.35E-8 4.25E-10
wsw 1462s8 . 7| 1.56E-7 1.45E-7 1.40E-9
WSW 2092 R, G | ¥ 1.286-7 | 1.19E7 9.2
W 1462SB .4\ 1.30E-7 1.19€-7 1.14E-9
W2254R .Y 9.43E-8 8.73E-8 6.43E-10
W6759G Y4 & 3.87E-8 3.57E-8 1.355-10
W 8047M 5.0 3.23E-8 2.96E-8 1.03E-10
wNw 16495 - 9 9.62E-8 8.88E-8 6.72E-10
wNw 2897 R |-G 6.87E-8 6.42E-8 3.15E-10
WNW 7403 G Y. 2.99E-8 2.77E-8 7.87E-11
WNW 7886 M 1.4 2.78E-8 2.58E-8 7.06E-11
Nw 224058 (.U 9.59E-8 8.92E-8 5.27E-10
NW 3597 R i3 7.38E-8 6.91E-8 2.90E-10
NW 6437 M 4.0 4.34E-8 4.04E-8 1.18E-10
NW 6598 G 4.1 4.23E-8 3.94E-8 1.14E-10
NNW 1804 SB |12 1.12E-7 1.03E-7 7.19E-10
SB = Site Boundary R = Residence
G = Garden M = Meat Animal

WSCS1W0001.042988
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Table B-8. Plant Vogtle X/Q, Depleted X/Q, and D/Q Values for Ground Level Releases
Based on Meteorological Data for the Period of January 1, 1985 Through
December 31, 1987
Direction and Distance {m) X/Q (sec/m3) De(pslee't;rc:‘a))(lQ D/Q (1/m?)
N 1344 SB 94 1.61E-6 1.42E-6 6.00E-9 —4 5
NNE 1097 SB 2.23E-6 1.99E-6 8.94E-9- | | SR
NE 1097 SB 2.55E-6 2.29E-6 1.04E-8—.
ENE 1097 SB 2.31E-6 2.07E-6 1.04E-8-
E1369SB -* 1.36E-6 1.20E-6 6.86E-9-13
ESE 1420 Plant Wilson 9.45E-7 8.34E-7 4.20E-9
ESE 1817 SB 6.54E-7 5.67E-7 2.64E-9-
SE 447 Visitor Center . 2% 5.93E-6 5.58E-6 2.28E-8
SE1866SB 'l 6.37E-7 5.51E-7 2.18E-9—
SE5311R 37 1.66E-7 1.30E-7 4.57E-10
SE6920G y. > 1.11E-7 8.41E-8 2.69E-10
SE7725M v % 9.42E-8 7.02E-8 2.19E-10
SSE 177358 || 9.93E-7 8.62E-7 3.32E-9-%
SSE 7403RM 4\ 1.31E-7 9.86E-8 2.94E-10
$1692SB .07 7.58E-7 6.61E-7 3.246-9- 9
S7081R 4D 1.13E-7 8.53E-8 3.30E-10
s722M 4% 1.10E-7 8.27E-8 3.18E-10
ssw16sosB .04 8.43E-7 7.35€-7 4.07E-9-7
C¥_ 5ssW 7564 R 4.7}  1.04E-7 7.78E-8 3.43E-10 —+C
SW 146258 -4 1.40E-6 1.23E-6 6.88E-9-
SW2092R 1.7 8.37E-7 7A7E-7 3.55E-9
swa4828M 30 2.47E-7 1.96E-7 9.33E-10
SW4989G %) 2.34E-7 1.85E-7 8.74E-10
WSW 1462 SB ol 1.14E-6 1.00E-6 4.88E-9—5
WSW 2092R, G |- 67567 |  578E-7 |  2.50E-9
w1462sB .41 1.07E-6 9.46E-7 4.09E-9— §
w2254 R 1.UD 5.71E-7 4.87E-7 1.87E-9
w6759 G L+ 1.26E-7 9.56E-8 3.09E-10
W8047M 7.0 9.88E-8 7.40E-8 2.29€-10
WNW 1649 SB /.0 8.01E-7 7.00E-7 - 2.79E-9-
WNW 2087 R 1.% 3.47E-7 2.89E-7 1.06E-9
WNW 7403 G 4.6 1.01E-7 7.56E-8 2.26E-10
WNW 7886 M 4 .9 9.20E-8 6.84E-8 2.01E-10
NW 2240SB / Y4 6.08E-7 5.18E-7 1.89E-9-
NW3597R 2.9 3.28E-7 2.68E-7 9.75€-10
NW 6437 M Y.p 1.40E-7 1.07E-7 3.28E-10
NW 6598 G 4 | 1.35E-7 1.03E-7 3.15E-10
NNW 1804 SB [, 8.76E-7 7.59€E-7 2.81E-9-
SB = Site Boundary R = Residence
G = Garden M = Meat Animal
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APPENDIX C. COOLING TOWER EFFECT ON PLANT RELEASES IN RESPONSE
TO NRC SRP QUESTIONS

SRP Question E451.14

The discussion of the calculation of long-term diffusion estimates presented in Section 2.3.5
of the FSAR requires additional clarification. For example, the statement is made in
Section 2.3.5.2.1 on page 2.3.5-1 that "the release is at ground level.” However, the
discussion in Section 2.3.5.2.3 on page 2.3.5-3 states that the “plant vent release point is
elevated.” The atmospheric dispersion model presented is for an elevated release.

¢ The natural draft cooling towers appear to be less than 2000 ft from the Unit 1

containment structure, and these structures could significantly influence low-level
airflow in the vicinity of the main plant release points for a number of wind directions.
Furthermore, plant releases, when the wind is blowing toward the cooling towers,
could be entrained into the wake of these structures. For these situations, releases
which may have been considered as partially elevated could behave more like ground
level releases. Provide additional information on the influence of the natural draft
cooling towers on routine releases of radioactive material to the atmosphere.

Answer E451.14

All release points other than those designated as "plant vent” listed in Table 2.3.5-2 are
assumed to discharge into the building wake which would effectively result in a ground
level release with initial dilution in the wake cavity. The plant vents are located at the
top-center of each reactor building dome and discharge at 419 ft MSL as shown in Table
2.3.5-3 of the FSAR. The vents discharge 19 ft above the top of their respective
containments. The containment’s highest points are 400 ft MSL and they represent the

highest structures onsite with the exception of the two cooling towers discussed further
below. Plant grade level is 220 ft MSL.

e Natural draft cooling towers are located generally east of the plant. Therefore, in an

east wind, the center of the south cooling tower lies 518m upwind of the center of the
Unit 1 containment. The airflow disturbance created by the tower is a cavity attached
to the lee surface of the tower, enclosed in an enveloping wake. The tower has the
following dimensions: base diameter = 136.5m, throat diameter=76.2m, top

diameter =84.1m, height=164m above plant grade which is 219.5 ft MSL. For this
analysis, the tower will be considered as a vertical cylinder with diameter d =97.5m
and height H. = 164.0m, yielding d/H.=0.59. The length of a cavity created by a vertical
cylinder on a ground plane is reported by Hosker in NOAA Oak Ridge ATDL Contr. No.
79/10 as 2.7d when d/H.=1.0 and 3.1d when d/H.=.67. Using the latter figure, the
length of the cooling tower cavity is 3.1 x 97.5 = 302m, which corresponds to a
normalized distance x/H.=1.8. Flow conditions at the end of the cavity exhibit low
wind speed and high directional variability. However, these conditions ameliorate with
distance downwind. At Unit 1, whose normalized distance from the tower is
x/H.=518/164 =3.2, the mean velocity deficit is about 17%, according to Hosker Figure
7.26b. No data are available on the turbulence intensity excess nor the streamlined
inclination in the vicinity of the Unit 1 release, but these should be small in comparison
with flow irregularities created by the plant itself. The net effect of the concentration
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increase due to reduced mean velocity and concentration decrease due to increased

turbulence should be small. Figure C-1 shows the area affected by the cavity
boundary.

In a west wind, some portion of the Unit 1 plume will impinge on the south cooling
tower and mix in the cooling tower cavity and wake. The tower occupies about
one-half of a 22-1/2° wind direction sector at this location. The horizontal concentration
distribution is uniform by virtue of sector averaging. Assuming that vertical mixing
creates a uniform vertical-concentration distribution in the cavity over the height of the
tower, the average cavity concentration may be approximated by integrating the

vertical distribution in the sector average equation and dividing by the cooling tower
height to obtain

X)Q = Bf(nXH,u)~". [1]

With X = 518m and H, = 164m, Equation [1] reduces to

X]Q = 3.0x10™>fJu. [1a]

In Equation [1a], f is the fraction of the vertical distribution intersected by the cooling
tower and u is the wind speed at release height.

The definition of f is

f= r (2n)~*12 exp( —0.5p%)dp, [2]
where
p = (H. — Hp)lay,, (3]

H. = cooling tower height

Hy, = plume centerline height.

When H, H,, and o, are given, p is found by Equation [3] and f is found by Figure A-3
in Turner’'s Workbook. The following table shows the calculation of f for several
stabilities, assumed H, =80m, H, = 164m, and X=518m.

Stability c," P f
A 120m 0.7 0.75
D 20m 4.2 1.00
G 5m 16.8 1.000
*From Figure 1 of Regulatory Guide 1.111

The above analysis is applicable in the cavity where mixed concentrations are fairly
uniform. Downwind of the cavity, the Gaussian distribution will reform in the vertical as
wake turbulence decays and atmospheric turbulence is re-established. Figure C-2
shows how releases from the plant will impact in and around the downwind cooling

towers.
Page 17 of 29
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Calculations were made for four combinations of weather conditions assuming first that
there were no towers and then that towers were in place. Results are summarized in
Table C-1 (Table 451.14-1).

Values were within a factor of two with one exception. For the completely elevated
Case 1, the plume has not reached ground level, thus the concentration without the
tower is 0. However, inspection of the joint frequency tables (Table C-2) showed the
frequency of low wind speed (less than 4 mph at 60m) stable cases was less than 0.4%
toward either of the towers. The towers should not result in significant changes in
routine ground level concentrations for routine releases at Unit 1 or Unit 2,
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Vogtle cooling tower cavity dimensions according to

proportions reported by Hosker.

Figure C-1. Cooling Tower Effects From an East Wind
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2.5 sigma plume boundaries for P-G stability classes A, D and G
for a vent release at Vogtle Unit 1, a plume leveling-off
height of 80 m, and a steady west wind.

Figure C-2. Cooling Tower Effects From a West Wind
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