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

Subject: UniStar Nuclear Energy, NRC Docket No. 52-016
Response to Request for Additional Information for the
Calvert Cliffs Nuclear Power Plant, Unit 3,
RAI No. 149, Local Meteorology

Reference: Surinder Arora (NRC) to Robert Poche (UniStar Nuclear Energy), "FINAL RAI
No. 149 RSAC 3128" email dated September 17, 2009

The purpose of this letter is to respond to the request for additional information (RAI) identified
in the NRC e-mail correspondence to UniStar Nuclear Energy, dated September 17, 2009
(Reference). This RAI addresses Local Meteorology, as discussed in Section 2.3.2 of the Final
Safety Analysis Report (FSAR), as submitted in Part 2 of the Calvert Cliffs Nuclear Power Plant
(CCNPP) Unit 3 Combined License Application (COLA), Revision 6.

The enclosure provides our response to RAI No. 149, Questions 02.03.02-11 to 02.03.02-2,1,
and includes revised COLA content. A Licensing Basis Document Change Request has been
initiated to incorporate these changes into a future revision of the COLA.

Our response to RAI No. 149, Questions 02.03.02-11 to 02.03.02-21 does not include any new
regulatory commitments. This letter does not contain any sensitive or proprietary information.
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UniStar Nuclear Energy requires additional time to finalize the response to RAI No. 149,
Question 02.03.02-22. A response to this question will be provided to the NRC by
December 30, 2010.

If there are any questions regarding this transmittal, please contact me at (410) 470-4205, or
Mr. Michael J. Yox at (410) 495-2436.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on October

Enclosure: Response to NRC Request for Additional Information RAI No. 149,
Questions 02.03.02-11 to 02.03.02-21, Local Meteorology, Calvert Cliffs Nuclear
Power Plant, Unit 3

cc: Surinder Arora, NRC Project Manager, U.S. EPR Projects Branch
Laura Quinn, NRC Environmental Project Manager, U.S. EPR COL Application
Getachew Tesfaye, NRC Project Manager, U.S. EPR DC Application (w/o enclosure)
Loren Plisco, Deputy Regional Administrator, NRC Region II (w/o enclosure)
Silas Kennedy, U.S. NRC Resident Inspector, CCNPP, Units 1 and 2
U.S. NRC Region I Office
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RAI No. 149

Question 02.03.02-11

The Staff considered the response to RAI Question No. 02.03.02-1 for the COL FSAR, submitted on
October 30, 2008 (ML083100776), regarding the addition of wind data for the nearby Patuxent River
Naval Air Station (NAS) to COL FSAR Section 2.3.2.1.1 for comparison to onsite wind measurements.
The Staff has a number of concerns with Section 2.3.2.1.1 as a whole (including related tables and
figures, original and proposed) that include:

" a lack of context for the wind information presented,
* interpretation of the wind data, and
" discussion of the relationships and limitations between wind data measured onsite and at other

nearby observing stations,

such that the representativeness of the onsite data over a region within a 50-mile radius of the site has
not been adequately established.

Moreover, the Staff disagrees with the related statement in COL FSAR Section 2.3.5.2 (Para. 5) that
the "onsite meteorological data used in the dispersion analysis has been shown to be representative of
the region", and believes that the wind data from the four offsite locations and the revised discussion in
COL FSAR Section 2.3.2.1.1 leads to the opposite conclusion.

Pursuant to Reg. Guide 1.206, Section C.1.2.3.2.1 (last paragraph), Section C.1.2.3.3 (Para. 1, Sent. 5
and 6), Section C.1.2.3.4.2 (Para. 1), and Section C.1.2.3.5.2, the Staff considers it necessary to
establish the relationships (and/or to address the lack thereof) among the wind roses and other wind
data summaries presented in COL FSAR Section 2.3.2.1.1 and, where applicable, other parts of FSAR
Section 2.3 where these data are used. Therefore, in order to fully resolve these concerns, the
Applicant should update COL FSAR Section 2.3.2.1.1 by addressing the following technical issues:

(a) Explain why the onsite wind data are considered to be representative of near-field plume transport
conditions - that is, between hypothetical accident and routine release points and the Exclusion Area
Boundary, the outer boundary of the Low Population Zone, and at other receptors of interest (e.g.,
nearest residence, vegetable garden, milk and meat animals).

(b) Explain the limitations of the onsite wind data in terms of how well they represent (or do not
represent) far-field plume transport conditions (i.e., X/Q and D/Q values estimated out to a distance of
50 miles from the potential routine release points at the CCNPP Unit 3 site) considering the variation in
topography and several land-water interfaces over the 50-mile radius area, and the use of a straight-
line dispersion model.

(c) In evaluating wind data representativeness in the context of far-field plume transport conditions,
identify or address the following basic information:

" distances and directions of Patuxent River NAS, and Baltimore-Washington (BWI), Richmond,
and Norfolk International Airports from the Calvert Cliffs site;

* verify distances from the Chesapeake Bay to each National Weather Service station (the Staff
found different distances from those listed in Section 2.3.2.1.1 (i.e., BWI - 7.5 miles, not 4 miles;
Richmond - 58 miles, not 50 miles; and Norfolk - 2.5 miles, versus 2 miles);
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* orientation of the Chesapeake Bay coastline at BWI and Norfolk relative to the orientation of the
coastline at the Calvert Cliffs site and the potential influence of these orientations on the wind
roses presented for those locations; and

" the predominant topographic influence(s) on the Richmond and BWI annual wind roses, which
are inland monitoring locations, as compared to those at the Calvert Cliffs site.

(d) In characterizing the onsite wind measurements:

* demonstrate, using the onsite wind data and/or joint frequency distributions (JFDs) of wind
speed, wind direction, and atmospheric stability at both wind measurement levels, the presence
or absence of land breezeand bay breeze circulations on a seasonal and diurnal basis (may
require day and night wind roses or JFDs);

* discuss how well the period of record of onsite data used for these wind summaries and as input
to the dispersion analyses represent long-term conditions in the site area; and

* cross-reference related aspects of the dispersion modeling discussions in COL FSAR Sections
2.3.4 and 2.3.5 (e.g., meteorological input data, representativeness of terrain recirculation
factors, interpretation of dispersion modeling results).

Response

(a) The onsite monitoring program used to collect the basic meteorological data to support CCNPP
Unit 3 licensing is representative of the near-field plume transport conditions for two fundamental
reasons.

First, the monitoring program is designed and operated to the guidance provided in Regulatory Guide
1.23. As such, the program is capable of providing the meteorological data needed to make:

* a conservative assessment of the potential dispersion of radioactive material from, and the
radiological consequences of, design-basis accidents, to aid in evaluating the acceptability of a
site and the adequacy of engineered safety features for a nuclear power plant in accordance
with 10 CFR Part 100 criteria, and

* an assessment of the maximum potential annual radiation dose to the public resulting from the
routine release of radioactive materials in gaseous effluents, to assist in demonstrating that
operations are being conducted within the limits of 10 CFR Part 20 and Appendix I to 10 CFR
Part 50.

Second, the exposure area for both the regulatory-required design basis accident and routine release
assessments take place within three miles of the plant that is characterized by limited topographic
modifications. The Exclusion Area Boundary, the outer boundary of the Low Population Zone, and at
other receptors of interest (e.g., nearest residence, vegetable garden, milk and meat animals) are
located at a lesser distance.

(b) The use of onsite wind data to represent far-field plume transport conditions (i.e., X/Q and D/Q
values estimated out to a distance of 50 miles from the potential routine release points at the CCNPP
Unit 3 site) can be affected, in part, by topography, nearby water bodies, and land use (e.g., urban
versus rural). Determining suitability of the onsite wind data as being representative in the far-field
depends on the intended purpose, which, for FSAR Section 2.3.2, is to meet the requirements of 10
CFR 50, Appendix I. In particular, the onsite wind data must be able to provide the input necessary to
evaluate and determine the most cost-benefit effective plant system to keep total radiation exposures to
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the public as low as reasonably achievable (ALARA). As such, the wind data are used in the far-field
as a comparative means to develop cost-benefit ratios between plant equipment options to ensure
ALARA. How precise the data represent the far-field plume transport conditions is a lesser factor,
unlike the wind data in near field, which is needed to demonstrate regulatory compliance of dose to the
public in accordance with 10 CFR Part 50 or 10 CFR Part 100. Thus, use of the Calvert Cliffs onsite
wind data in FSAR Section 2.3.2 is deemed suitable to represent far-field plume transport conditions for
the intended purpose. FSAR Section 2.3.5.2 will be revised to clarify this determination.

(c) The distances and directions of Patuxent River NAS, and Baltimore-Washington (BWI), Richmond,
and Norfolk International Airports from the Calvert Cliffs site are as follows:

Weather Station Direction Distance Distance
Location Latitude Longitude from CCNPP (mi) (km)

(azimuth)
Patuxent NAS 38 0 17'09"N 76 024'30'W/ 170.00 10.5 16.8
Baltimore-Washington 39 0 10'25"N 76 040'05'WN 346.60 52.5 84.5
International Airport
Richmond International 37 030'09"N 76 0 18'43'WV 216.60 89.0 128.7
Airport
Norfolk International 36 053'41"N 76 0 12'03'WV 172.90 107.2 172.5
Airport

* The distances from the Chesapeake Bay to each of the National Weather Service stations listed
in Section 2.3.2.1.1 were re-calculated using publicly available software and determined to be
as follows:
o BWI - 7.5 miles,
o Richmond - 50 miles, and
o Norfolk - 2.5 miles.

* The orientation of the Chesapeake Bay coastline at BWI and Norfolk relative to the orientation
of the coastline at the Calvert Cliffs site is illustrated in the attached Figure 1. The potential
influence of these orientations on the wind roses presented for those locations is particularly
evident for Norfolk, which is located near the coast, and has a northerly sea breeze component
versus an easterly component for Calvert Cliffs, also located on the coast, and BWI, located
further inland. As a result, the wind roses vary between locations.

* The predominant topographic influence on the Richmond annual wind roses, as compared to
those at the Calvert Cliffs site, is its inland location and lack of a sea breeze. BWI, although
affected by a sea breeze from Chesapeake Bay, has a different orientation to the bay than
Calvert Cliffs. As a result, the wind roses vary between locations.

(d) The existence of land and bay breeze circulations are assumed based on the existence of the
land/water interface. As such, the interface may cause recirculation of previously emitted effluent to
increase concentrations. This can be accounted for by use of recirculation correction factors in the
atmospheric dispersion modeling. For example, at CCNPP Unit 3, the default recirculation correction
factors presented in Regulatory Guide 1.111, Revision 0, were used in the normal effluent atmospheric
dispersion runs, made using the AEOLUS3 computer code, to account for the recirculation of previously
emitted effluent to increase concentrations.

The period of record for the onsite wind data used as- input to the dispersion analysis was the seven
consecutive years from 2000 through 2006. This period of record exceeds that required in Reg. Guide
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1.206, Section C.1.2.3.3, to demonstrate compliance with the requirements of both 10 CFR Part 50 and
10 CFR Part 100, as noted in Response (a) above. In particular, the Reg. Guide 1.206 requires "at
least two consecutive annual cycles (and preferably 3 or more entire years), including the most recent
1-year period, at the time of application submittal. If 2 years of onsite data are not available at the time
the application is submitted, the applicant should provide at least one annual cycle of meteorological
data collected on site with the application. The applicant should use these data to calculate (1) the
short-term atmospheric dispersion estimates for accident releases discussed in Section 2.3.4 of the
FSAR and (2) the long-term atmospheric dispersion estimates for routine releases discussed in Section
2.3.5 of the FSAR."

FSAR Section 2.3.4 and 2.3.5 discuss the dispersion modeling for accidental and normal effluent
releases, respectively. Terrain is accounted for in the atmospheric dispersion modeling by assigning
the maximum terrain height in a given sector at various downwind distances to each receptor location.
To minimize atmospheric dispersion in the model (i.e., maximize effluent concentration), the terrain is
not allowed to decrease downwind.

For CCNPP Unit 3, the default recirculation correction factors (RCFs) presented in Regulatory Guide
1.111, Revision 0, were used in the normal effluent atmospheric dispersion runs made using the
AEOLUS3 computer code. These RCFs are applied to the dispersion and deposition parameters
averaged over the time interval representing the joint frequency distribution, even though the plume
centerline dispersion values are meant to represent short-time effects. The RCFs are more
conservative than site-specific values used at other sites, with RCF equal to 4.00 within 1,200 m of the
release point, and RCF equal to 1.75 within 3,200 m of the release point.

Figure 1: Orientation of Chesapeake Bay Coastline at Various Locations
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COLA Impact

(a) The COLA will not be revised as a result of this response.

(b) FSAR Section 2.3.5.2 will be revised as follows in a future revision of the COLA:

AEOLUS3 computes plume standard deviations in the horizontal and vertical dimensions acy and az,
respectively) using the analytical expressions from the Nuclear Regulatory Commission-sponsored
computer program XOQDOQ. The onsite meteorological data discussed in Section 2.3.2 and used in
the dispersion analysis has been deemed suitable to represent the region for its intended use, i.e., to
meet the requirements of 10 CFR 50, Appendix I. Thus, the atmospheric dispersion and deposition
factors determined by AEOLUS3 from the site boundary to a radius of 50 mi (80 km) from the plant are
appropriate for use in estimating the consequences of routine releases for CCNPP Unit 3.

(c) FSAR Section 2.3.2.1.1 will be revised as follows in a future revision of the COLA:

The CCNPP site is located directly on the Chesapeake Bay. Of the three NWS stations, Richmond
International Airport is approximately 50 mi (80 km) inland, BWI is approximately 4 mi (6.4 kin) 7.5 mi
(12.1 km) from the Chesapeake Bay, and Norfolk International Airport is approximately 2 Mi•(•.2 k-n)
2.5 mi (4.0 km) from the Chesapeake Bay. The sea/land breeze phenomenon is stronger at the coast
line than further inland. In addition, the orientation of the coast line can affect the wind direction
resulting from a sea breeze.

(d) The COLA will not be revised as a result of this response.
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Question 02.03.02-12

The Staff has evaluated the original discussion, in COL FSAR Section 2.3.2.1.1, of offsite wind speed
conditions at the Baltimore-Washington (BWI), Norfolk, and Richmond International Airports and has
several concerns regarding what appear to be incomplete and/or inaccurate descriptions of the
relationships between this offsite information and the wind conditions described for the Calvert Cliffs
site.

In order to resolve these concerns, the Applicant should address the following technical issues:

(a) The average wind speeds for BWI, Norfolk, and Richmond are indicated to be 8.8 miles per hour
(mph), 11.0 mph, and 8.3 mph, respectively, and appear to be based on the periods of record (PORs)
associated with the wind roses in COL FSAR Figures 2.3-40, 2.3-41, and 2.3-42, which range in
duration between only 6 and 9 years.

From a climatological standpoint, the Staff believes that the average wind speeds presented for these
three National Weather Service (NWS) stations are high and are less representative of long-term
conditions over the site area. The long-term average wind speeds listed in the National Climatic Data
Center's (NCDC's) 2007 Local Climatological Data (LCD) summaries for these stations cover a 24-year
POR and are 7.7 mph at BWI, 9.9 mph~at Norfolk, and 7.9 mph at Richmond.

Provide either: (1) the rationale for describing these long-term average wind speed characteristics in
the site area based on relatively short PORs, or (2) confirm the longer-term wind conditions for these
offsite locations and update COL FSAR Section 2.3.2.1.1 and the corresponding Section 2.3.2
reference list accordingly.

(b) It appears that the generalized upper limits of observed wind speeds at these three NWS stations
are based on the corresponding referenced wind roses. From a climatological standpoint, the Staff
believes that these upper limits may have been significantly understated and may not be representative
of long-term wind conditions in the site area.

Clarify whether the statements "there have been observations of wind speeds greater than 25
MPH" and "there have been observations of wind speeds up to 25 MPH" are referring to hourly
wind speeds from the database referenced in COL FSAR Section 2.3.2.1.1, Paragraph 3 (i.e.,
EPA, 2007a).

Maximum sustained (2-minute average) wind speeds based on the NCDC's 2007 LCD summaries for
the three nearby NWS stations at BWI, Norfolk and Richmond International Airports are 45, 47, and 47
mph, respectively, based on an 11-year POR for BWI, and 12-year PORs for Norfolk and Richmond.
These periods of record are not significantly longer than the PORs on which the wind roses for these
stations are based. Nevertheless, this clearly demonstrates the importance of qualifying the data sets
used to describe, in this case, regional wind characteristics around the Calvert Cliffs site. Provide
either: (1) the rationale for describing the general characteristics of maximum wind speed in the site
area without considering other data summaries for those same stations; or (2) confirm the longer-term
wind conditions for these offsite locations and update COL FSAR Section 2.3.2.1.1 and the
corresponding Section 2.3.2 reference list accordingly.
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Response

(a) Based on the 2008 National Climatic Data Center's Local Climatological Data summaries for these
stations, which cover a 25-year POR, the long-term average wind speeds are 7.6 mph at BWI, 9.9 mph
at Norfolk, and 7.8 mph at Richmond. The longer-term wind conditions for these offsite locations will be
updated in FSAR Section 2.3.2.1.1 and the corresponding Section 2.3.2 reference list, accordingly.

(b) The statements relating observed winds of 25 MPH were determined from wind rose plots
generated using the data obtained from the reference (EPA, 2007a).

Based on the 2008 National Climatic Data Center's Local Climatological Data summaries for these
stations, the maximum sustained (2-minute average) wind speeds are 45 mph at BWI, 47 mph at
Norfolk, and 48 mph at Richmond. The POR for each station is 12 years at BWI, 13 years at Norfolk,
and 12 years at Richmond.

The wind maximum sustained conditions for these offsite locations will be updated in FSAR Section
2.3.2.1.1 and the corresponding Section 2.3.2 reference list, accordingly.

COLA Impact

(a) The revisions FSAR Section 2.3.2.1.1 will be updated as follows in future COLA revision:

Figure 2.3-224 presents the wind speed class frequency distribution for Patuxent River Naval Air
Station (NAS), Maryland, for the years 2000 through 2005. The most prevalent wind speed class at
Patuxent River NAS is 6.7-8.9 mph (3.0-4.0 mps). The average wind speed at BWI is 8.8 mph (3.92
mps) and there have been observations Of wind speeds greater than 25 mph (11 mps). At Norfolk
International Airport, Virginia, the average wind speed is 11.0 mph (4.92 mps) and theFre have been
ebser.ations Of wind speeds greater than 25 mph (11 mps). At Richmond International Airport, Virginia-,
the average wind speed is 8.3 mph (3.70 mps) and there have been obse.. ations of wind speeds up to
25 mph (I1 mps). Based on Local Climatological Data summaries (NOAA, 2008a; NOAA, 2008b; and
NOAA, 2008c), the average wind speed at BWl is 7.6 mph (3.40 mps), 9.9 mph (4.43 mps) at Norfolk
International Airport, Virginia, and 7.8 mph (3.49 mps) at Richmond International Airport, Vir-ginia. The
maximum sustained (2-minute average) wind speeds at these stations are 45 mph at BWl, 47 mph at
Norfolk, and 48 mph at Richmond.

FSAR Section 2.3.2.4 will be supplemented as follows in future COLA revision:

NOAA, 2008a. Local Climatological Data, 2008 Annual Summary with Comparative Data, Baltimore,
Maryland (BWl) U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center.

NOAA, 2008b. Local Climatological Data, 2008 Annual Summary with Comparative Data,
Norfolk, Virginia (ORF), U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data
Center.

NOAA, 2008c. Local Climatological Data, 2008 Annual Summary with Comparative Data, Richmond,
Virginia (RIC), U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center.
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ER Section 2.7.4.4 will be updated as follows in future COLA revision:

Figure 2.7-208 presents the wind speed class frequency distribution for Patuxent River Naval Air
Station (NAS), Maryland, for the years 2000 through 2005. Note that the most prevalent wind speed
class on an annual basis for the 33 ft (10 m) level at CCNPP (4-7 mph (1.8-3.1 mps)) is lower than the
most prevalent wind speed class at Patuxent River NAS (6.7-8.9 mph (3.0-4.0 mps)). Table 2.7-68
through Table 2.7-70 present monthly and annual summaries of wind speed and direction for three
stations around CCNPP - Baltimore/Washington International Airport, Richmond, Virginia, and Norfolk,
Virginia (USID0, 2002a) (USID0, 2002b) (UISD0, 2002G) (NOAA, 2008a) (NOAA, 2008b) (NOAA,
2008c). Note that the most prevalent wind speed class on an annual basis for the 33 ft (10 m) level at
CCNPP (4-7 mph (1.8-3.1 mps) class) is lower than the average annual wind speeds at the same
measurement height presented for these three stations (8.9 mph (4.0 m"p-), 10.5 m-ph (4.7 mps), ,,d
7.9 mph (3.5 mps), re-pe"tively) (7.6 mph (3.4 mps), 9.9 mph (4.4 mps), and 7.8 mph (3.5 mps),
respectively); this would lead to more conservative atmospheric dispersion estimates using the CCNPP
meteorological data.

ER Section 2.7.8 will be supplemented as follows in future COLA revision:

NOAA, 2008a. Local Climatoloqical Data, 2008 Annual Summary with Comparative Data, Baltimore,
Maryland (BWI) U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center.

NOAA, 2008b. Local Climatoloqical Data, 2008 Annual Summary with Comparative Data, Norfolk,
Virqinia (ORF), U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center.

NOAA, 2008c. Local Climatological Data, 2008 Annual Summary with Comparative Data, Richmond,
Virqinia (RIC), U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center.
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ER Tables 2.7-68 through 2.7-70 will be updated as follows in future COLA revision. For clarity only the new and revised values are
included.

Table 2.7-68: Monthly Mean Wind Speed and Prevailing Wind Direction

SITE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

Baltimore/Nashington mph/mps 8.3/3.7 8.6/3.8 9.2/4.1 8.8/3.9 7.7/3.4 7.1/3.2 6.7/3.0 6.3/2.8 6.6/3.0 6.7/3.0 7.5/3.4 7.8/3.5 7.6/3.4
International Airport deg 300 300 300 300 290 270 260 280 280 280 290 300 300

mph/mps 10.5/4.7 10.7/4.8 11.3/5.1 11.2/5.0 10.3/4.6 9.4/4.2 8.7/3.9 8.3/3.7 9.4/4.2 9.2/4.1 9.5/4.2 10.0/4.5 9.9/4.4Norfolk, VA --- - -= -

deg 240 40 50 230 240 240 230 230 50 50 240 240 230

Richmond, VA mph/mps 8.5/3.8 8.6/3.8 9.3/4.2 9.1/4.1 8.1/3.6 7.5/3.4 7.1/3.2 6.5/2.9 7.0/3.1 6.9/3.1 7.7/3.4 7.8/3.5 7.8/3.5

deg 10 360 210 200 220 210 200 200 360 360 360 210 200

Table 2.7-69: Monthly Maximum Two-Minute Wind Speed and Direction

SITE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

Baltimorel~ashington mph/mps 40/18 40/18 41/18 39/17 39/17 44/20 40/18 39/17 44/20 37/17 45/20 45/20 45/20
International Airport deg 300 290 280 280 290 270 280 320 90 280 280 270 270

mph/mps 43/19 41/18 44/20 38/17 41/18 37/17 44/20 46/21 47/21 38/17 47/21 37/17 47/21Norfolk, VA
deg 2_0 70 240 60 40 10 170 110 60 80 60 40 60

mph/mps 38/17 44/20 48/21 46/21 41/18 45/20 47/21 44/20 46/21 37/17 36/16 40/18 48/21
Richmond, VA p__ _ ___ 4_

deg 310 280 240 330 300 260 310 360 90 100 300 150 240

Table 2.7-70: Monthly Maximum Five-Second Wind Speed and Direction

SITE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

Baltimore/Washington mph/mps 53/24 54/24 53/24 53/24 51/23 60/27 48/21 53/24 55/25 48/21 59/26 61/27 61/27
International Airport deg 280 280 280 280 310 310 280 270 50 270 270 290 290

mph/mps 54/24 53/24 69/31 46/21 52/23 60/27 68/30 67/30 74/33 51/23 55/25 49/22 74/33Norfolk, VA -

deg 20 340 300 60 240 20 160 220 110 80 60 20 110

Richmond, VA mph/mps 48/21 63/28 59/26 56/25 60/27 55/25 58/26 59/26 72/32 46/21 46/21 49/22 72/32

deg 310 290 230 250 280 270 210 300 100 100 270 330 100
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(b) FSAR Section 2.3.2.1.1 will be updated as follows in future COLA revision:

Figure 2.3-224 presents the wind speed class frequency distribution for Patuxent River Naval
Air Station (NAS), Maryland, for the years 2000 through 2005. The most prevalent wind speed
class at Patuxent River NAS is 6.7-8.9 mph (3.0-4.0 mps). The average •i• d speed at B"WI is
8.8 mph (3.92 mps) and there have been obse0vations Of wind speeds greater than 25 mph (11

7mps). At t orolk International Airppot, Virginia, the average wind speed is 11.0 mph (4.92 mps)
-:And-teehv beeobservations of wind speeds greater than 25 mph (I! mnps). At Richmoned
International A*Fpeot, Virginia, the average wind speed is 8.3 mph (3.70 mps) and there have
been observations of wind speeds up to 25 mph (I! m~ps Based on Local Climatological Data
summaries (NOAA, 2008a: NOAA, 2008b: and NOAA, 2008c), the average wind speed at BWI
is 7.6 mph (3.40 mps), 9.9 mph (4.43 mps) at Norfolk International Airport, Virginia, and 7.8 mph
(3.49 mps) at Richmond International Airport, Virginia. The maximum sustained (2-minute
average) wind speeds at these stations are 45 mph at BWl, 47 mph at Norfolk, and 48 mph at
Richmond.
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Question 02.03.02-13

The Staff has identified what appears to be erroneous cumulative percent of occurrence values
in COL FSAR Tables 2.3-48 and 2.3-55 which summarize average wind direction persistence
periods for individual years and the composite 6-year period of record from 2000-2005 for the
33-ft (10-m) and 197-ft (60-m) onsite wind measurement levels, respectively. Address the
following technical issues:

(a) The cumulative percent values are seen to decrease after reaching the maximum 100 (or
for some direction sectors 99) percent for subsequent persistence durations. The same errors
do not appear in the summary tables for individual years (i.e., COL FSAR Tables 2.3-42 through
2.3-47 for the 33-ft measurement level, and COL FSAR Tables 2.3-49 through 2.3-54 for the
197-ft measurement level).

* Correct Tables 2.3-48 and 2.3-55.

" Confirm that the cumulative percent values in Tables 2.3-42 through 2.3-47 and Tables
2.3-49 through 2.3-54 have been determined correctly and revise, if necessary.

(b) Revise COL FSAR Section 2.3.2.1.1 by explaining the criteria that define persistence
periods (e.g., direction sorting, conditions resulting in the end of a persistence period, whether
each persistence period is viewed as a discrete event or running sequences of hours). If
applicable, clarify COL FSAR Tables 2.3-42 through 2.3-55 by indicating that the percent values
for each sector represent cumulative percentages.

Response

(a) Tables 2.3-48 and 2.3-55 have been relocated to Tables 2.3-42 and 2.3-49, respectively in
the CCNPP Unit 3 COLA Revision 6.

Tables 2.3-42 and 2.3-49 present the average cumulative percent of occurrence. They were
generated by averaging the values presented in the tables for the individual years.

The tables were generated by a safety-related code and were verified as being correct. For
example, for the 33' wind data, North sector, 12 hour persistence, Table 2.3-42 lists values
of 1 hour and 66%. The individual year values are:

Year 2000: 2 hours and 100%

Year 2001: 0 hours and 0%

Year 2002: 0 hours and 0%

Year 2003: 1 hour and 99%

Year 2004: 0 hours (less than 1 but greater than 0; an artifact of the computer code output
format) and 100%

Year 2005: 1 hour and 99%

Hours = 4/6 = 0.667; rounded up to 1 hour

Percent = (100+99+100+99)/6 = 66%
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(b) The criterion that defines persistence periods is a comparison of hourly wind direction sector
values. The number of persistence events is tracked along with a running count of event
duration. FSAR Section 2.3.2.1.1 will be updated to include the criterion used to define the
persistence periods.

COLA Impact

(a) The COLA will not be revised as a result of this response.

(b) FSAR Section 2.3.2.1.1 will be updated as follows in future COLA revision:

The majority of the time, approximately 86%, wind direction persistence events last for less than
4 hours at both measurement levels. Persistence period is a comparison of hourly wind
direction sector valuess the number of persistence events is tracked along with a running count
of event duration. Wind direction persistence events lasting 12 hours occur six and eight times
per year on the average for the lower and upper measurement levels, respectively. Wind
direction persistence events lasting greater than 24 hours occur once per year on the average
for the lower and upper measurement levels.
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Question 02.03.02-14

The Staff has a general concern over the inclusion of what appears to be information and data
associated with COL FSAR Sections 2.3.2.1.1 and/or 2.3.2.1.4, and related tables, without a
discussion that establishes its context or use. The introduction to Reg. Guide 1.206, Section
C.1.2 (Para. 1) indicates that the purpose of this information, in this case with respect to the
meteorological characteristics of the site and vicinity, is to demonstrate that the applicant has
accurately described the site characteristics and appropriately used them in the plant design
and operating criteria. Further, Reg. Guide 1.206, Section C.1.2.3.2.1, Item (7) only calls for
annual joint frequency distributions (JFDs) of wind speed and wind direction by atmospheric
stability class for all measurement levels.

In order to resolve the Staff's concern, the Applicant should address the following technical
issues.

(a) Explain the relevance of the monthly JFDs presented in COL FSAR Tables 2.3-18 through
2.3-29 for the 33-ft (10-m) wind measurement level. If retained, update COL FSAR Section
2.3.2.1.1 accordingly (e.g., to discuss if the specific data are used to illustrate some dispersion-
related characteristic such as the presence or absence of land breeze / bay breeze circulations,
or input directly to a dispersion model). Otherwise, delete COL FSAR Tables 2.3-18 through
2.3-29.

(b) Explain the relevance of the monthly JFDs presented in COL FSAR Tables 2.3-30 through
2.3-41 for the 197-ft (60-m) wind measurement level. If retained:

* update COL FSAR Section 2.3.2.1.1 accordingly (e.g., to discuss if the data are used to
illustrate some relationship between the upper and lower onsite wind measurement
levels or a dispersion-related characteristic such as the presence or absence of land
breeze / bay breeze circulations, or input directly to a dispersion model); and

" correct the wind measurement level in the title of Table 2.3-30.

Otherwise, delete COL FSAR Tables 2.3-30 through 2.3-41.

Response

(a) Tables 2.3-18 through 2.3-29 have been relocated to Tables 2.3-12 through 2.3-23 in COLA
Revision 6.

The monthly joint frequency distributions (JFDs) are called for in the Environmental Standard
Review Plan, NUREG-1555, and were provided at the request of previous Staff reviewer to
make meteorological information in the ER and FSAR match. The tables are not used in any
design-related or operations-related applications in the FSAR. As a result, FSAR Tables 2.3-12
through 2.3-23 will be removed.

(b) Tables 2.3-30 through 2.3-41 have been relocated to Tables 2.3-24 through 2.3-35 in COLA
Revision 6.

The monthly JFDs are called for in the Environmental Standard Review Plan, NUREG-1555,
and were provided at the request of previous Staff reviewer to make meteorological information
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in the ER and FSAR match. The tables are not used in any design-related or operations-related
applications in the FSAR. As a result, FSAR Tables 2.3-24 through 2.3-35 will be removed.

COLA Impact

(a) FSAR Section 2.3.2.1.1 will be updated as follows in future COLA revision:

Table 2.3416 2.3-10 and Table 2.3-1-7 2.3-11 present annual joint frequency distributions (JFD)
of wind speed and direction as a function of atmospheric stability derived from the CCNPP
onsite meteorological monitoring program. Table 2.3 18 through Table 2.3 41 preseRt monthly
joint frequency distributions Of wind speed and direction as a func tion of atmospheric stabilit,.
These tables were developed using 6 years of onsite meteorological data (2000 to 2005)
following the guidance in Regulatory Guide 1.23 (NRC, 2007a). Note that additional wind speed
classes were added to provide greater coverage of the lower wind speeds that are most
important for atmospheric dispersion.

FSAR Tables 2.3-12 through 2.3-23 will be deleted in a future version of the COLA.

(b) FSAR Tables 2.3-24 through 2.3-35 will be deleted in future COLA revision.
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Question 02.03.02-15

The Staff acknowledges the response to RAI Question No. 02.03.02-3 for the COL FSAR,
submitted on October 30, 2008 (ML083100776), regarding:

* clarification of the definitions for "monthly mean extreme" maximum and minimum
temperatures presented in COL FSAR Tables 2.3-57 and 2.3-58 and its corresponding
revised discussion in COL FSAR Section 2.3.2.1.2; and

* the addition of a new Table 2.3-131 that provides monthly mean temperatures based on
longer-term data measured at the Calvert Cliffs site and its corresponding new
discussion in COL FSAR Section 2.3.2.1.2.

However, the Staff still has several remaining concerns, including: the need for further
interpretation of the definitions provided; the inclusion of temperature and atmospheric
moisture information related to cooling tower and heating, ventilation, and air
conditioning (HVAC) system design (which is covered under COL FSAR Section 2.3.1;
and data that are not referenced to support the Staff's review. In order to fully resolve
these concerns, the Applicant should address the following technical issues:

(a) Confirm the Staff's understanding of the definitions provided for the "monthly mean extreme"
maximum and minimum temperatures presented in COL FSAR Tables 2.3-57 and 2.3-58 - that
is, the values simply represent either the highest or lowest of the average daily maximum or the
average daily minimum temperatures determined for each month from among each of the years
in the six-year period of record (POR) of onsite measurements from 2000 to 2005. Referring to
these highest or lowest mean values as "extreme" conditions is misleading. Further, these
tables do not represent typical climatological summaries for temperature.

* If the Staffs understanding is correct, then revise the titles of Tables 2.3-57 and 2.3-58
to more accurately indicate what the summaries actually represent - for example, for
Table 2.3-57 "CCNPP Extreme Monthly Mean Maximum..." or "CCNPP Highest Monthly
Mean Maximum...". Update the corresponding text in COL FSAR Section 2.3.2.1.2 as
appropriate.

" If not, then additional clarification of the definitions and table titles is necessary, or as an
alternative the tables could be deleted.

(b) Given the proposed deletion of COL FSAR Tables 2.3-10, 2.3-11, 2.3-13, 2.3-14, and 2.3-
15 and the proposed revisions to COL FSAR Section 2.3.1.2.2.16 based on the October 30,
2008 response to RAI Question No. 02.03.01-12, explain the relevance of the monthly design
wet-bulb and mean coincident dry bulb temperatures presented in COL FSAR Tables 2.3-74,
2.3-75, and 2.3-76 to characterizing atmospheric moisture conditions at the site and surrounding
area. The information in those tables may be related to the design of cooling towers and/or
HVAC systems, which is addressed more appropriately (and has been using different data
summaries) under COL FSAR Section 2.3.1. The Staff believes that COL FSAR Tables 2.3-67,
2.3-68, and 2.3-73 sufficiently characterize general atmospheric moisture conditions in the site
area. If not relevant, then delete COL FSAR Tables 2.3-74 through 2.3-76 and the
corresponding discussion in COL FSAR Section 2.3.2.1.2.
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Response

(a) FSAR Tables 2.3-57 and 2.3-58 have been relocated to Tables 2.3-51 and 2.3-52,

respectively, in COLA Revision 6.

The Staff's understanding is correct and the table titles will be revised to read as follows:

Table 2.3-51 - CCNPP Highest Monthly Mean Maximum Temperatures (2000-2005)

Table 2.3-52 - CCNPP Lowest Monthly Mean Minimum Temperatures (2000-2005)

(b) FSAR Tables 2.3-74 through 2.3-76 have been relocated to Tables 2.3-68 through 2.3-70 in
COLA Revision 6. The tables and the corresponding discussion in COL FSAR Section 2.3.2.1.2
will be deleted.

COLA Impact

(a) FSAR Tables 2.3-57 and 2.3-58 have moved to become FSAR Tables 2.3-51 and 2.3-52,
respectively, in COLA Revision 6. These titles will be updated as follows in future COLA
revision:

Table 2.3-51 - {CCNPP Hiqhest Monthly Mean E-x-teme Maximum Temperatures (2000-2005)}

Table 2.3-52 - {CCNPP Lowest Monthly Mean E-tFemne Minimum Temperatures (2000-2005)}

(b) FSAR Section 2.3.2.1.2 will be updated as follows in future COLA revision:

Table 2.3 74 through Table 2.3 7-6 present the monthly desfign wet bulb temperature and the
,mean coincident dry bulb termperature for locations in the Vicinity of the CCNPP sitte. These wet
bulb temperat•Fe values correspond to 0.% .0%, and 2.0% cumulative fqncy ot

occurrence- forF the indicated moneth. The data were deteprmnoed froM the Amnerican Society ot
Heating, Refrigeration, and Air Conditioning Engineers Weather Data Viewer (,ASHRAE, 2005)-.
Data for the Patuxent River Naval Air Station, Maryland, are fromn the period 1982 to 2001. Data
fro-m Salisbury WicoGmcoG Count" Airpo~t, Mar-yland, are ferom the period 1982 to 2001. Data
from R;;1timore h4;;'dk;idd Prp from 1972 to 2001~

FSAR Tables 2.3-68 through 2.3-70 will be deleted in future COLA revision.
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Question 02.03.02-16

The Staff has accepted the response to RAI Question No. 02.03.02-4 for the COL FSAR,
submitted on July 28, 2008 (ML082130381 and ML082130385), regarding the references
associated with COL FSAR Tables 2.3-49 through 2.3-51, and acknowledges the Applicant's
note that the table numbers were subsequently renumbered in a later revision of the COL
Application (i.e., Tables 2.3-64 through 2.3-66). However, while that response identifies the
corresponding references, it does not indicate that the reference list for COL FSAR Section
2.3.2 will be revised.

Consistent with Reg. Guide 1.206, Section C.1.2.3.2.1 (last paragraph), address the following
issues:

(a) Annotate COL FSAR Tables 2.3-64 through 2.3-66, as appropriate, and update the
reference list for COL FSAR Section 2.3.2 to include the references identified in the response to
RAI Question No. 02.03.02-4 as the sources of these data.

(b) Identify the references corresponding to the temperature and atmospheric moisture data
presented in COL FSAR Tables 2.3-67 through 2.3-73 for (presumably the National Weather
Services stations at) Baltimore-Washington, MD; Norfolk, VA; and Richmond, VA International
Airports. Annotate Tables 2.3-67 through 2.3-73, as appropriate, and update the reference list
for COL FSAR Section 2.3.2 accordingly.

Response

(a) Tables 2.3-64 through 2.3-66 have been relocated to Tables 2.3-58 through 2.3-60 in COLA
Revision 6.

The reference to the data listed in Tables 2.3-58 through 2.3-60 is:

NOAA, 2009. U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data
Center, Climatography of the United States No. 81, Monthly Station Normals of
Temperature, Precipitation, and Heating and Cooling Degree Days 1971-2000.

This reference will be added to the reference list in FSAR Section 2.3.2.4.

(b) Tables 2.3-67 through 2.3-73 have been relocated to Tables 2.3-61 through 2.3-67 in COLA
Revision 6.

The references to the data listed in Tables 2.3-67 through 2.3-73, are included in the reference
list in Revision 5 of FSAR Section 2.3.2.4, and are as follows:

NOAA, 2002a. Local Climatological Data, 2002 Annual Summary with Comparative Data,
Baltimore, Maryland (BWI), National Oceanic and Atmospheric Administration/National
Environmental Satellite, Data, and Information Service, National Climatic Data Center, 2002.

NOAA, 2002b. Local Climatological Data, 2002 Annual Summary with Comparative Data,
Norfolk, Virginia (ORF) , National Oceanic and Atmospheric Administration/National
Environmental Satellite, Data, and Information Service, National Climatic Data Center, 2002.
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NOAA, 2002c. Local Climatological Data, 2002 Annual Summary with Comparative Data,
Richmond, Virginia (RIC), National Oceanic and Atmospheric Administration/National
Environmental Satellite, Data, and Information Service, National Climatic Data Center, 2002.

COLA Impact

(a) FSAR Section 2.3.2.1.2 will be revised as follows in future COLA revision:

2.3.2.1.2 Temperature and Humidity

Temperature and humidity statistics from sites around the CCNPP site are presented in
Table 2.3-64-2.3-58 through Table 2.3-73-2.3-66 (NOAA, 2009). Dry bulb temperature values
are from the 30 year period from 1971 to 2000. Wet bulb temperature values are from the 18
year period from 1983 to 2000. The monthly mean temperatures measured at the CCNPP site
show good correspondence with the values presented in these tables, for example, almost all of
the mean monthly temperatures measured at the CCNPP site fall within the range of values
reported by the surrounding stations.

FSAR Section 2.3.2.4 will be supplemented as follows in future COLA revision:

NOAA, 2009. U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data
Center, Climatography of the United States No. 81, Monthly Station Normals of
Temperature, Precipitation, and HeatinQ and Coolinq Deqree Days 1971-2000.

(b) The COLA will not be revised as a result of this response.
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Question 02.03.02-17

The Staff acknowledges the response to RAI Question No. 02.03.02-3 for the COL FSAR,
submitted on October 30, 2008 (ML083100776), regarding corrected and revised temperature
data in COL FSAR Section 2.3.2.1.2. The response also proposes the addition of a new COL
FSAR Table 2.3-132 which presents monthly and annual mean precipitation totals for the
Calvert Cliffs site based on a 15-year period of record (POR) from 1992 to 2006. These data
supplement monthly and annual mean precipitation totals already presented in COL FSAR
Table 2.3-77 for the 6-year POR from 2000 to 2005.

The Staff also acknowledges the addition of a new Paragraph 3 to COL FSAR Section 2.3.2.1.3
regarding a comparison between the monthly average precipitation totals in new Table 2.3-132
and longer-term data from the Patuxent River Naval Air Station in. COL FSAR Table 2.3-81.
The discussion indicates that the comparison "shows poor agreement between the two sites".
The Staff agrees with this assessment, but does not agree with one of the possible explanations
- attributing the differences to the localized nature of convective storms and rapid changes in the
intensity of such events. These effects should tend not to be reflected in long-term averages.
The Staff believes that the annual total precipitation (rainfall) for the site and surrounding area,
based on the 15-year POR of onsite measurements, is understated by about 10 or more inches
and so considers this part of the response to be incomplete.

Precipitation (rainfall and snowfall) events are point observations and determining whether
mean precipitation totals (or extreme events) may be reasonably expected to occur at the
Calvert Cliffs site depends .on station coverage. The Staff notes the annual totals for the
stations listed in COL FSAR Table 2.3-81 and has independently identified several cooperative
observing stations within 25 miles of the Calvert Cliffs site (i.e., Solomons, Prince Frederick 1N,
Blackwater Refuge, Owings Ferry Landing, and Royal Oak 2SSW) available on-line from the
Southeast Regional Climate Center (SERCC) for the State of Maryland at
http://www.sercc.com/climateinfo/historical/historical.html. Annual rainfall totals for these
stations range from about 40 to 46 inches per year.

In order to resolve the Staff's concerns, the Applicant should address the following technical
issues and update COL FSAR Section 2.3.2.1.3 accordingly:

(a) Discuss the general uniformity of annual average rainfall totals over the site area (which
also cover longer PORs) as opposed (or in addition) to the 15-year annual average total
reported for the Calvert Cliffs site.

(b) Confirm whether the annual data recoveries for precipitation over the 15-year POR of onsite
data reported in new COL FSAR Table 2.3-132 is a possible cause for this marked discrepancy
in total annual rainfall compared to all other stations in the site area.

(c) In accordance with Reg. Guide 1.206, Section C.1.2.3.2.1 (last paragraph), identify the
references corresponding to the data presented in COL FSAR Tables 2.3-81 through 2.3-83 for
monthlyand annual average precipitation (rainfall) and snowfall totals. Annotate Tables 2.3-81
through 2.3-83, as appropriate, and update the reference list for COL FSAR Section 2.3.2
accordingly.
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Response

(a) Table 02.03.02-17-1 lists Southeastern Regional Climate Center (SERCC) precipitation data
from various stations in the vicinity of Calvert Cliffs. As shown, the average annual precipitation
value for the stations, except one, is generally uniform and more than 40 inches. The exception
is Crisfield Somers Cove, which has an average annual precipitation value of 36.34 inches.

(b) The annual data recoveries for precipitation over the 15-year POR (1992-2006) of onsite
data reported in FSAR Table 2.3-132 are an unlikely cause for the discrepancy in total annual
rainfall compared to other stations in the site area. The percent recovery of the site monitoring
rain gauge for years except one ((1999) exceeded the goal of 90%. A more likely cause for the
discrepancy, as noted in FSAR Section 2.3.2.1.3, is the lack of a wind screen on the site
monitoring rain gauge, which is not required per Reg. Guide 1.23.

(c) Table 2.3-81 has been relocated to Table 2.3-75 in COLA Revision 6. For Table 2.3-81, the
reference is:

NOAA, 2009. U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center,
Climatography of the United States No. 81, Monthly Station Normals of Temperature,
Precipitation, and Heating and Cooling Degree Days 1971-2000.

The reference will be added to the reference list in FSAR Section 2.3.2.

Tables 2.3-82 and 2.3-83 have been relocated to Tables 2.3-76 and 2.3-77 in COLA Revision 6.
For Tables 2.3-76 and 2.3-77, the references are:

U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center, Local
Climatological Data, 2002 Annual Summary with Comparative Data, Baltimore, Maryland (BWI),

U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center, Local
Climatological Data, 2002 Annual Summary with Comparative Data, Norfolk, Virginia (ORF),
and

U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center, Local
Climatological Data, 2002 Annual Summary with Comparative Data, Richmond, Virginia (RIC).

The references are currently listed in FSAR Section 2.3.2 as NOAA, 2002a; NOAA, 2002b; and
NOAA, 2002c, respectively, and will be added to the text of FSAR Section 2.3.2.1.3.

COLA Impact

(a) The COLA will not be revised as a result of this response.

(b) The COLA will not be revised as a result of this response.

(c) FSAR Section 2.3.2.1.3 will be updated as follows in future COLA revision:

The monthly and annual precipitation summary from the CCNPP onsite meteorological
monitoring program is presented in Table 2.,3-77Table 2.3-71 through TabI 2.-3-8OTable 2.3-74
for the period from 2000 through 2005. Table 2.3-132 presents the monthly and annual
precipitation summary from the CCNPP on-site meteorological monitoring program for the
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period from January 1992 through December 2006. The rainfall rate distribution is provided in
Tabl•2-.3-79Table 2.3-73. Precipitation statistics from NWS sites around the CCNPP site are
presented in Table -238-4-Table 2.3-75 for the period from 1971 to 2000 and in Table-2.3-82
Table 2.3-76 and Table 2.3-83Table 2.3-77 for the period from 1961 to 1990 (NOAA, 2002a;
NOAA, 2002b: and NOAA, 2002c). Monthly and annual summaries of heavy fog (visibility less
than one-quarter mile) are presented in Tab• 2.-3-84Table 2.3-78 for sites around the CCNPP
site.

FSAR Section 2.3.2.4 will be supplemented as follows in a future version of the COLA:

NOAA, 2009. U.S. Department of Commerce, NOAA/NESDIS, National Climatic Data Center,
Climatoqraphy of the United States No. 81, Monthly Station Normals of Temperature,
Precipitation, and Heatina and Coolina Dearee Days 1971-2000.
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Question 02.03.02-18

The Staff has a general concern over the inclusion of what appears to be information and data
associated with COL FSAR Section 2.3.2.1.3, and related figures, without a discussion that
establishes its context or use. The introduction to Reg. Guide 1.206, Section C.1.2 (Para. 1)
indicates that the purpose of this information, in this case with respect to the meteorological
characteristics of the site and vicinity, is to demonstrate that the applicant has accurately
described the site characteristics and appropriately used them in the plant design and operating
criteria.

In order to resolve the Staff's concern, the Applicant should address the following technical
issues:

(a) Explain the relevance of the monthly precipitation wind roses for various rainfall rate classes
as presented in COL FSAR Figures 2.3-45 through 2.3-128 for the 33-ft (10-m) wind
measurement level and COL FSAR Figures 2.3-129 through 2.3-212 for the 197-ft (60-m) wind
measurement level.

(b) If retained, update COL FSAR Section 2.3.2.1.3 by addressing, for example:

* any design- or operational-related applications (with appropriate cross-references
provided);

* if the data are used in the dispersion modeling analyses in COL FSAR Sections 2.3.4
and/or 2.3.5 to account for wet removal of radioactive particulate material in the plume
from accidental and/or routine releases from CCNPP3;

* the basis for the selected rainfall rate classes; and

* the relationships between the 33-ft and 197-ft precipitation wind roses.

Otherwise, delete COL FSAR Figures 2.3-45 through 2.3-212.

Response

(a) The monthly precipitation wind roses for various rainfall rate classes as presented in FSAR
Figures 2.3-45 through 2.3-128 for the 33-ft (10-m) wind measurement level, and FSAR
Figures 2.3-129 through 2.3-212 for the 197-ft (60-m) wind measurement level, are called for in
Regulatory Guide 1.206, Section C.1.2.3.2.1(3).

(b) FSAR Figures 2.3-45 through 2.3-212 will be deleted, because:

* The figures do not have any design or operational-related applications;

* The figures are not used in the dispersion modeling analyses in COL FSAR Sections
2.3.4 and/or 2.3.5 to account for wet removal of radioactive particulate material in the
plume from accidental and/or routine releases from CCNPP3;

* The basis for the selected rainfall rate classes was those that contained most number of

hits; and

* There is no relationship between the 33-ft and 197-ft precipitation wind roses.
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COLA Impact

FSAR Section 2.3.2.1.3 will be updated as follows in future COLA revision:

Figure 2.3 45 through Figure 2.3 212 pre•ent meothly precipitationWi d wind r e of WiRd spee
and di•eGtion as a function Of precipitation rate c at the CCNPP. fo-.r the 33 ft (10 m) and 197
ft (60 m) elevations. These precipitation wind roses po.tray joint frequen c di stributi6 of wind
speed and direction as a fucinof precipitation rate class for only the hours in which

prciitation was recorded. These figures show that for the larger precipitation rate classes (.
inhir (12.7 mm/hr) and greater) In the spring and summer where there is more than a single
obsenvation, the moest frequent wind direction may have a southerly or westerly comnponent.
This•• ould indiate high rainfall rates due to thunderstorms rather than offshore storms and their
associated northeasterly winds.

FSAR Figures 2.3-45 through Figure 2.3-212 will be deleted in future COLA revision.

ER Section 2.7.4.2 will be updated as follows in future COLA revision:

Monthly precipitation wind roses by precipitation rate classes at the CCNPP site for the 33 ft (1-0
m) and 197- ft (60 F) elevations are presented i Fi•ur•es 2.7 30 through 2.7 172. These

precipitation wind roses portray joint frequiency distributions Of wind speed and direction as -a
fucinof precipitation rate class for only the hours in which precipitation was recorded. For

April through August and neglecting figures where there is only one obser.'ation, the figures
show that for the larger precipitation rate classes (0.5 in/hr (1.3 cmihro and greater), the most
frequent win' dd direction ma" have a southerly or westerly comnponent. This could indicate high4
rain4fall1 rates due to thunderstormis rather than off-shore sto~rms and their assocGiated
nretheasterly winds.

ER Figures 2.7-30 through Figure 2.7-1 70 will be deleted in future COLA revision.
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Question 02.03.02-19

The Staff has identified what appear to be erroneous cumulative percent of occurrence values in
COL FSAR Tables 2.3-91 and 2.3-98 which summarize annual stability persistence periods for
individual years and the composite 6-year period of record from 2000-2005 for 33-ft (10-m) and
197-ft (60-m) onsite wind measurement levels, respectively. Address the following technical
issues:

(a) The cumulative percent values are seen to decrease after reaching the maximum 100 (or
for some stability classes 99 or 98) percent for subsequent persistence durations. The same
errors do not appear in the summary tables for individual years (i.e., COL FSAR Tables 2.3-85
through 2.3-90 for the 33-ft wind measurement level, and COL FSAR Tables 2.3-92 through 2.3-
97 for the 197-ft wind measurement level).

" Correct Tables 2.3-91 and 2.3-98.

* Confirm that the cumulative percent values in Tables 2.3-85 through 2.3-90 and Tables
2.3-92 through 2.3-97 have been determined correctly and revise, if necessary.

(b) Revise COL FSAR Section 2.3.2.1.4 by explaining the criteria that define a stability
persistence period (e.g., conditions resulting in the end of a persistence period, whether each
persistence period is viewed as a discrete event or running sequences of hours). If applicable,
clarify COL FSAR Tables 2.3-85 through 2.3-98 by indicating that the percent values for each
stability class represent cumulative percentages.

Response

(a) Tables 2.3-91 and 2.3-98 have been relocated to Table 2.3-85 and 2.3-92, respectively, in
COLA Revision 6.

Tables 2.3-85 and 2.3-92 present the average cumulative percent of occurrence and will be re-
titled accordingly. They were generated by averaging the values presented in the tables for the
individual years 2000 through 2005. The values presented are no longer cumulative percent of
occurrence; rather they are an average of the cumulative percent of occurrences for each
individual year. For example, for the 33' stability persistence data, Stability D, 12 hour
persistence, Table 2.3-85 lists values of 6 hours and 94%. The individual year values from
Tables 2.3-79 through 2.3-84 are:

Year 2000: 7 hours and 93%

Year 2001: 8 hours and 95%

Year 2002: 3 hours and 95%

Year 2003: 8 hour and 95%

Year 2004: 6 hours and 94%

Year 2005: 5 hour and 94%

Hours = 37/6 = 6.17, rounded to 6 hour

Percent = (93 + 95 + 95 + 95 + 94 + 94)/6 = 94%

The tables were generated using a safety-related code and have been determined to be correct.
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(b) The computer code checks whether the stability class for hour x is equal to stability class for
hour x+1. The code loops over the hours in the data set and tracks the number of events and
keeps a running count of the number of hours each event has persisted. The condition resulting
in the end of a persistence period is if hour (x) stability class does not match hour (x+l) stability
class.

COLA Impact

(a) FSAR Tables 2.3-85 and 2.3-92 Titles will be supplemented as follows in future COLA
revision:

Table 2.3-85 - {CCNPP 33 ft (10m) Average Annual Stability Persistence Summary for Years
2000-2005)

Table 2.3-92 - {CCNPP 197 ft (60m) Average Annual Stability Persistence Summary for Years
2000-2005)

FSAR Section 2.3.2.1.4 will be updated as follows in future COLA revision:

Table 2.3485 2.3-79 through Table 23-,98-2.3-84 and Table 2.3-86 through Table 2.3-91 present
annual and overall atmospheric stability persistence summaries at the CCNPP site for the 33 ft
(10 m) and 197 ft (60 m) measurement levels. Tables 2.3-85 and 2.3-92 present the average
annual and overall atmospheric stability persistence summaries at the CCNPP site for the 33 ft
(10 m) and 197 ft (60 m) measurement levels, respectively. The annual tables were developed
using 6 years of onsite meteorological data (2000 to 2005). Note that there are slight
differences between the 33 ft (10 m) and 197 ft (60 m) tables even though they use the same
delta-temperature measurements to determine atmospheric stability. This is because the
computer code used to develop the tables checks the validity of the wind speed and direction
values as well as the delta-temperature values.

(b) The COLA will not be revised as a result of this response.
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Question 02.03.02-20

The Staff notes that the response to RAI Question No. 02.03.02-8 for the COL FSAR, submitted
on July 28, 2008 (ML082130381 and ML082130385), regarding the reference(s) associated with
the daily mixing height data discussed in COL FSAR Section 2.3.2.1.5, does not pertain to the
question asked. Further, the Staff notes that the response to RAI Question No. 02.03.02-8 is
virtually the same as the response to RAI Question No. 02.03.03-5, also submitted on July 28,
2008, and pertains to the onsite meteorological monitoring program and the temperature data
discussed in COL FSAR Section 2.3.2.1.2.

In addition to providing the appropriate response to RAI Question No. 02.03.02-8, update COL
FSAR Section 2.3.2.1.5 by addressing the following technical issues:

(a) Identify the reference(s) corresponding to the monthly and annual average mixing height
values presented in COL FSAR Tables 2.3-99 and 2.3-100 and discussed in COL FSAR
Section 2.3.2.1.5. Consistent with Reg. Guide 1.206, Section C.1.2.3.2.1 (last paragraph),
annotate COL FSAR Tables 2.3-99 and 2.3-100, as appropriate, and update the reference list
for COL FSAR Section 2.3.2 accordingly.

(b) Specify the distance and direction of the Wallops Island upper air station and the Patuxent
River Naval Air Station surface observation station from the Calvert Cliffs Unit 3 site.

(c) Explain the relevance of these mixing height data to the AEOLUS3 dispersion modeling
analyses in COL FSAR Sections 2.3.4 and/or 2.3.5.

Response

(a) The mixing heights data for both Wallops Island and Patuxent River where acquired from
the NCDC in digital format for period the 10-year period, 01/01/1996 - 12/31/2005. The citation
will be added to FSAR Section 2.3.2.1.5 and the reference added to FSAR Section 2.3.2.4.

The information provided in Tables 2.3-99 and 2.3-100 are based on information discussed in
FSAR Section 2.3.2.1.5 and cited in FSAR Section 2.3.2.4. Therefore, the information provided
in Tables 2.3-99 and 2.3-100 are properly cited and referenced.

(b) The distance and direction of the Wallops Island upper air station and the Patuxent River
Naval Air Station surface observation station from the Calvert Cliffs are as follows:

T Direction from Distance DistanceStation Location Latitude Longitude CCNPP (azimuth) (Miles) (km)

Wallops Island Airport 37 056'26"N 75027'451W/ 122.40 63.2 101.7
Patuxent NAS 38017'09"N 76024'30W1/ 170.00 10.5 16.8

(c) In the accident X/Q runs, the annual average height of the inversion layer was set to 900 m
(2,953 ft). This value was based on data from multiple stations as provided in "Mixing Heights,
Wind Speeds, and Potential for Urban Air Pollution Throughout the Contiguous United States"
(Holzworth, 1972).
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In the normal effluent X/Q runs, the annual average height of the inversion layer was set to
748 m (2,454 ft). This value is the annual average mixing height value determined using data
from one surface and one upper air station obtained from NCDC.

The AEOLUS3 computer code uses the mixing height value to limit the vertical extent of the

plume.

References

(Holzworth, 1972). George C. Holzworth, U.S. Environmental Protection Agency, Mixing
Heights, Wind Speeds, and Potential for Urban Air Pollution Throughout the Contiguous United
States, 1972.

COLA Impact

(a) FSAR Section 2.3.2.1.5 will be updated as follows in future COLA revision:

Monthly average mixing height values for the period from 1996 through 2005 were calculated
from the daily average values for each month of each year (as data were available) based on
twice daily mixing height data from the National Climatic Data Center (NCDC, 2009). These
data were taken from the upper air and surface National Weather Service stations closest to the
CCNPP site (Wallops Island and Patuxent River, respectively). Overall monthly average mixing
height values were calculated from the individual monthly average values; for example, the
January overall monthly average mixing height value of 1978 ft (603 m) is the average of all of
the individual January mixing height values from 1996 through 2005. On average, the number
of valid days of data per month ranged from 23 to 30 (that is, days that had both a morning and
afternoon mixing height value); there were some months with no valid data. Data were
unavailable for 17 out of 120 months with the majority of these months (15 of 17) being in 1996
and 1997. Since there are 6 years with 12 months of valid data and 2 years with 11 months of
valid data, the missing data do not adversely impact the determination of the monthly and
annual average mixing height values.

FSAR Section 2.3.2.4 will be supplemented as follows in future COLA revision:

NCDC, 2009. National Climatic Data Center, Mixinq Heiqht Data, Wallops Island and Patuxent
River, 01/01/1996- 12/31/2005.

ER Section 2.7.4.3 will be updated as follows in future COLA revision:

Monthly average mixing height values for the period 1996-2005 were calculated from the daily
average values for each month of each year based on twice daily mixing height data from the
National Climatic Data Center (NCDC, 2009). These data were taken from the upper air and
surface NWS stations closest to the CCNPP site (i.e., Wallops Island and Patuxent River,
respectively). Overall monthly average mixing height values were calculated from the individual
monthly average values; for example, the January overall monthly average mixing height value
of 1978 ft (603 m) is the average of all of the individual January mixing height values. On
average, the number of valid days of data per month (for months with data) ranged from 23 to
30 (that is, days that had both a morning and afternoon mixing height value). There were some
months with no valid data. Data were unavailable for 17 out of 120 months with the majority of
these months (15 of 17) being in 1996 and 1997. Since there are six years with 12 months of
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valid data and two years with 11 months of valid data, the missing data do not adversely impact
the determination of the monthly and annual average mixing height values.

ER Section 2.7.8 will be supplemented as follows in future COLA revision:

NCDC, 2009. National Climatic Data Center, Mixinq Heiqht Data, Wallops Island and Patuxent
River, 01/01/1996- 12/31/2005.

(b) The COLA will not be revised as a result of this response.

(c) The COLA will not be revised as a result of this response.
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Question 02.03.02-21

The Staff has further evaluated the original discussion, in COL FSAR Section 2.3.2.1.5
(Paragraph 3) and related tables, of onsite measurements of temperature inversion frequency
and persistence and has several concerns regarding the information presented.

In order to resolve these concerns, the Applicant should address the following issues and
update COL FSAR Section 2.3.2.1.5 and related Tables 2.3-101 through 2.3-106 (as currently
numbered) accordingly:

(a) Explain the criteria that define an inversion persistence period (e.g., conditions resulting in
the end of a persistence period, whether each persistence period is viewed as a discrete event
or running sequences of hours).

* Based on COL FSAR Tables 2.3-101 through 2.3-106, it appears that these probabilities
represent discrete (i.e., non-overlapping) events such that the statement in COL FSAR
Section 2.3.2.1.5 (Paragraph 3), that approximately two-thirds of the inversions lasted
less than 9 hours, underreports this dispersion-related characteristic for each time
interval. For example, a 4-hour persistence period is also made up of 3-hour, 2-hour,
and 1-hour time intervals, and so on. If viewed as discrete persistence periods, as
appears to be the case, then annotate Tables 2.3-101 through 2.3-106 and Section
2.3.2.1.5 to clarify this fact.

* Explain the rationale for not representing this characteristic as a cumulative frequency
distribution.

(b) Correct the entry for the 19-hour persistence period identified in the second column and
provide the missing entry under the third column of currently numbered Table 2.3-102.

(c) Resolve the discrepancy between the table numbers called out in COL FSAR Section
2.3.2.1.5 (Paragraph 3) (i.e., Table 2.3-100 through Table 2.3-105) and the tables as currently
numbered (i.e., Table 2.3-101 through Table 2.3-106 on the tables themselves and in the Table
of Contents). The Staff notes that these table numbers are among those which were to have
been corrected in Revision 3 of the CCNPP Unit 3 COLA based on the response to RAI
Question No. 02.03.03-4 submitted on July 28, 2008 (ML082130381 and ML082130385).
These same discrepancies remain in Revision 4 of the CCNPP Unit 3 COLA submittal
(ML090860076), as well as for other downstream table call-outs and actual table numbers.

Response

(a) Each inversion for a specific duration is a discrete event. It is understood that a 4 hour
duration inversion •event is also composed of one 3-hour duration event, two 2 hour duration
events, and four 1-hour duration events. There is approximately a 66 percent probability that if
an inversion occurs, it will last for less than nine hours. By summing the number of
observations for inversions of nine hours duration and less, and then dividing that value by the
total number of observations, the result will be (using data presented in FSAR Table 2.3-101):

290/419 = 0.6921

This can be done for each of the temperature inversion tables. The overall result is the basis for
the statement that approximately two-thirds of the inversions lasted less than nine hours.
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The information is output by a safety-related computer code. The information is in the form of a
Cumulative Distribution Function, as illustrated in Figure 2.3.2-21-1. As shown, the curve
increases continuously until reaching a maximum value. If the information were in the form of a
Probability Distribution Function, then a bell-shaped curve would result.

(b) FSAR Table 2.3-102 has been corrected regarding the entry for the 19-hour persistence
period identified in the second column and provided the missing entry under the third column.

(c) The table numbers called out in COL FSAR Section 2.3.2.1.5, paragraph three, are Tables
2.3-101 through 2.3-106. This matches the actual table numbers and the numbers presented in
the Table of Contents of Revision 6 of the COL FSAR.

Figure 2.3.2-21-1, Cumulative Distribution Function

Temperature Inversion Frequency and Persistence, Year 2000; Cumulative Percent Probability
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COLA Impact

(a) The FSAR will not be revised as a result of this response.

(b) FSAR Table 2.3-102 will be updated as follows in future COLA revision:

Duration .(Hours) Number of Observations Percent Probability
19 !!00.0 .1 100.00

(c) The FSAR will not be revised as a result of this response.


