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1.0 Purpose and Background

The purpose of this calculation is to provide the relative ground-level air concentrations (x/Q values) for
postulated accidental releases of radioactive material from the proposed Luminant Power nuclear plants,
Comanche Peak Nuclear Power Plant Units 3 & 4. Such assessments are required by 10 CFR Part 100,
“Reactor Site Criteria” [Reference 3.4] and 10 CFR Part 52, “Licenses, Certifications, and Approvals for
Nuclear Power Plants” [Reference 3.5]. The results of this calculation will be used to support the
Combined Operating License Application (COLA) to be submitted by Luminant Power. This calculation
was performed using the PAVAN computer program [References 3.1 and 3.2], which is also used by the
U.S. Nuclear Regulatory Commission for this type of evaluation. The computer program, PAVAN,
implements the guidance provided in Regulatory Guide 1.145, "Atmospheric Dispersion Models for
Potential Accident Consequence Assessments at Nuclear Power Plants" [Reference 3.3]. Refer to
Reference 3.2 for the Computer Program Documentation Package for the PAVAN program.

The consequence of a design basis accident in terms of personnel exposure is a function of the
atmospheric dispersion conditions at the site of the potential release. Atmospheric dispersion consists of
two components: (1) atmospheric transport due to organized or mean airflow within the atmosphere and
(2) atmospheric diffusion due to disorganized or random air motions. Atmospheric dispersion conditions
are represented by relative air concentration (y/Q) values [Reference 3.3].

The Comanche Peak onsite meteorological measurement program utilizes wind speed sensors, wind
direction sensors and temperature sensors from the meteorological tower located at the plant site near
the Squaw Creek Reservoir. The hourly meteorological data for the years beginning January 1, 2001 and
ending December 31, 2006 (herein referred to as 2001 — 2006 Met Data) was recorded at the 10 m and
60 m levels as provided by Texas Utilities and Luminant Power [References 3.6 and 3.7].

The meteorological data provided by Texas Utilities and Luminant Power was formatted for use as input
to the PAVAN code in terms of joint frequency distributions, in hours, of wind direction and wind speed by
atmospheric stability class.
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2.0 Summary of Results and Conclusions

There are no specific acceptance criteria or regulatory requirements associated with the atmospheric
dispersion factors determined in this calculation; however, relative concentration (x/Q) values have been
determined for the proposed plant type, as documented in Table 2.0-1 of the US-APWR DCD [Reference
3.9]. These estimates are bounding for a typical US-APWR sited in most areas of the conterminous
United States and can be used to calculate radiological consequences of design basis accidents.
Therefore, the x/Q values determined here should be less than those given in Table 2.0-1 of the US-
APWR DCD [Reference 3.9]. The site specific short term atmospheric dispersion values determined here
for Comanche Peak are given in Table 2-3. The 0.5% maximum sector and 5% overall site limit short term
atmospheric dispersion values determined for Comanche Peak are bounded by the values from Table
2.0-1 of the US-APWR DCD [Reference 3.9].

PAVAN was executed using the input data described herein. The results of the computer run are included
in Attachment 5 for the identified years of meteorological data. Regulatory Position 4 of Regulatory Guide
1.145 [Reference 3.3] requires that the Exclusion Area Boundary (EAB) and Low Population Zone (LPZ)
x/Q values be calculated based on both a directionally independent methodology (overall site limit) and a
directionally dependent methodology (maximum sector) and that the most conservative (highest) values
be chosen. One PAVAN run was made to determine the limiting x/Q values. The PAVAN run used the
distances to the EAB from the release boundary. See Section 6.5 for discussion of EAB and LPZ
downwind distances. The results of this run (see Attachment 5) indicated that the ENE sector produced
the highest EAB y/Q.

A summary of the results based on the 2001 — 2006 Met Data, as presented in the PAVAN output, is
given in Tables 2-1 and 2-2. Limiting values are shown in bold font. In accordance with the guidance of
Regulatory Guide 1.145, the limiting values are to be used for assessment of accidental releases. The
limiting %/Q values for Comanche Peak Units 3 & 4 are given in Table 2-3. The 50% probability x/Q
values based on the 2001 — 2006 meteorological data, calculated in Attachment 6, are given in Table 2-4.
Median (50%) values may be used in making realistic estimates of the environmental effects of potential
radiological accidents.

The development of the site for the proposed CPNPP Units 3 & 4 is preliminary. Therefore, to account for
any future changes to the proposed site and any changes in future meteorological data, ten percent is
added to the maximum accident and 50% yx/Q values in Tables 2-3 and 2-4, respectively. The maximum
values, with the ten percent added, to be used in the accident analysis at CPNPP Units 3 & 4 are given in
Table 2-5. The maximum 50% y%/Q values with the ten percent added are given in Table 2-6.

Table 2-1
Summary - Exclusion Area Boundary y/Q Values (s/m®)

Exclusion Area Boundary x/Q (s/m’)

Direction Dependent /Q Direction Independent x/Q
Time Period | 0.5% Max Sector x/Q' | Sector/Distance 5% Overall Site Limit
0-2 Hrs 3.36E-04 ENE /600 m 2.59E-04

! 0.5% y/Q values represent the maximum for all sector-dependent values. Refer to page 92 for the PAVAN output
EAB results summary. Refer to page 119 for the PAVAN output LPZ results summary.
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Table 2-2
Summary - Low Population Zone x/Q Values (s/m°)
Low Population Zone %/Q (s/m°)
Direction Dependent x/Q Direction Independent x/Q
Time Period | 0.5% Max x/Q’ Sector 5% Site Limit?
0-8 Hrs 2.08E-05 NNE 1.85E-05
8-24 Hrs 1.35E-05 NNE 1.28E-05
1-4 Days 5.33E-06 NNE 5.76E-06
4-30 Days 1.67E-06 NNW 1.83E-06
Table 2-3
Comanche Peak Accident x/Q Values (s/m°)
0-2Hrs | 0—-8Hrs | 8—24Hrs | 24—-96Hrs | 96 —720 Hrs
EAB (ENE, 600 m)' 3.36E-04
LPZ (NNE, 3219 m)" 2.08E-05 1.35E-05
LPZ (5% Site Limit, 3219 m) 5.76E-06 1.83E-06
Table 2-4
Comanche Peak 50% Probability-Level x/Q Values (s/m®)
0-2Hrs | 0—-8Hrs | 8—24Hrs | 24—-96Hrs | 96 —720 Hrs
EAB® | 5.23E-05
LPZ® 3.02E-06 2.50E-06 1.66E-06 9.22E-07
Table 2-5
Comanche Peak Maximum Accident x/Q Values (s/m®)
0-2Hrs | 0—-8Hrs | 8—24Hrs | 24—-96Hrs | 96 —720 Hrs
EAB (ENE, 600 m) 3.70E-04
LPZ (NNE, 3219 m) 2.29E-05 1.49E-05
LPZ (5% Site Limit, 3219 m) 6.34E-06 2.01E-06

2 Refer to page 119 for the PAVAN output LPZ results summary. As identified in the PAVAN manual, the direction
independent %/Q envelope values (i.e. the 5% “SITE LIMIT" values) are considered approximations and require

confirmation (see Section 6.7, Evaluation of Results).

3 LPZ and EAB values are based on the “FIVE PERCENT OVERALL SITE LIMIT”, 50% probability %/Q, %/Q results
for 0-2 hr and annual average. Refer to Attachment 6, pages 120 and 121.
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Table 2-6
Comanche Peak Maximum 50% Probability-Level x/Q Values (s/m°)
0-2Hrs | 0—-8Hrs | 8—24Hrs | 24-96Hrs | 96 —720 Hrs
EAB 5.75E-05
LPZ 3.32E-06 2.75E-06 1.83E-06 1.01E-06
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4.0

4.1

4.2

4.3

4.4

4.5

Assumptions

Building wake effects are credited in this calculation. The effects of building wake mixing and
ambient plume meander on atmospheric dispersion are expressed in Regulatory Guide 1.145 and
the PAVAN code in terms of conditional use of Equations 1, 2, and 3 (See Section 5,
Methodology). Regulatory Guide 1.145 states that the conditional use of Equations 1, 2, and 3 is
considered appropriate because (1) horizontal plume meander tends to dominate dispersion
during light wind and stable or neutral conditions and (2) building wake mixing becomes more
effective in dispersing effluents than meander effects as the wind speed increases and the
atmosphere becomes less stable.

Vertical and lateral plume spread associated with unrestricted flow over relatively flat uniform
terrain (Pasquill-Gifford diffusion parameters) will be assumed. Per Regulatory Guide 1.145
[Reference 3.3] and the user's guide for PAVAN [Reference 3.1], these values are generally
applicable to sites in most continental, non-arid areas. Per review of Figure 2.3-4 of the CPSES
Units 1 & 2 FSAR [Reference 3.11], there are no significant changes in topography within 5 miles
of the Comanche Peak site.

The topography in the region of a proposed site may cause long-term spatial and temporal
variations in the air flow in the site vicinity resulting in an underestimate of the annual average
x/Q value [Reference 3.15]. This calculation assumes that the six years of meteorological data
provided by TXU and Luminant Power [References 3.6 and 3.7] is representative of the overall
site conditions and long-term trends for the Comanche Peak site. Per review of Figure 2.3-4 of
the CPSES Units 1 & 2 FSAR [Reference 3.11], there are no significant changes in topography
within 5 miles of the Comanche Peak site. Furthermore, as documented in the Comanche Peak
Report on the Suitability of Existing Meteorological Program for COL Application [Reference
3.10], the location of the Comanche Peak meteorological tower is sufficiently removed from any
plant structures or significant topographic features to insure that the system provides adequate
data to represent onsite meteorological conditions and to describe the local and regional
atmospheric transport and diffusion characteristics. The wind and stability characteristics of the
Comanche Peak site and the relationship of these parameters to the corresponding parameters
at the Mineral Wells Airport are discussed in Section 4 of the Report [Reference 3.10] and are
found to be “very similar”. Thus, no long term trends were observed which would bias ¥/Q
estimates.

This calculation is prepared in support of the Comanche Peak Units 3 & 4 COLA for an US-
APWR nuclear power plant in accordance with Regulatory Guide 1.206, “Combined License
Applications for Nuclear Power Plants (LWR Edition)” [Reference 3.14]. Because the COLA is
under development at this time, certain documents referenced in the calculation are preliminary.
Approved revisions must be obtained and reviewed for impact on the results of this
calculation in order to close this open assumption. This assumption applies to References
3.9, 3.13, and 3.17.

The approximate release locations for the US-APWR are identified in Figure 15A-1 of the US-
APWR DCD [Reference 3.9]. This figure and the Site Plan for Comanche Peak Units 3 & 4
[Reference 3.17] are used to show that a circle with a radius of approximately 150 ft (46 m)
centered on the reactor building encompasses all release locations for each unit. Because these
drawings are preliminary and Figure 15A-1 may not be exactly to scale, a circle with a radius of
670 ft (204 m) is conservatively assumed for the release boundary. This circle encompasses the
entire power block including the turbine building as well as all other buildings with potential
release locations. See Section 6.5.
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5.0 Methodology

The computer program, PAVAN, is used for this analysis. Verification of the PAVAN computer code was
performed in accordance with the ENERCON computer code certification procedure [Reference 3.2].
Atmospheric dispersion (x/Q) values are determined as functions of direction for various time periods at
the exclusion area boundary (EAB) and the outer boundary of the low population zone (LPZ). The x/Q
calculations are based on the theory that material released to the atmosphere will be normally distributed
(Gaussian) about the plume centerline. A straight-line trajectory is assumed between the point of release
and all distances for which x/Q values are calculated [References 3.1 and 3.3].

Using joint frequency distributions of wind direction and wind speed by atmospheric stability category,
PAVAN provides the x/Q values as functions of direction for various time periods at the EAB and LPZ.
The meteorological data needed for this calculation includes wind speed, wind direction, and atmospheric
stability. Other plant specific data used in the PAVAN input includes: building height, building area,
meteorological tower height at which wind speed was measured, and distances to the EAB and LPZ
[Reference 3.1].

Regulatory Guide 1.145 [Reference 3.3] divides release configurations into two modes, ground release
and stack release. A ground release includes all release points that are effectively lower than two and
one-half times the height of the adjacent solid structures. Since the Comanche Peak Units 3 & 4 plant
vents are less than two and one-half times the containment building height (see Section 6.6, Type of
Release), the release mode applied in this analysis is classified as a ground release.

Within the ground level release class, two sets of meteorological conditions are treated differently in order
to consider the effects of building wake mixing and ambient plume meander. During neutral (D) or stable
(E, F, or G) atmospheric stability conditions when the wind speed at the 10-meter level is less than 6
meters per second (m/s), horizontal plume meander is considered. Relative concentration (x/Q) values
are determined through the selective use of the following set of equations for ground-level relative
concentrations at the plume centerline. [Reference 3.1]

1

Q= Equation 1
# U10‘7[U),UZ+A/2i 9
1Q = —(—)1 Equation 2
l U10 37TUyUz

B 1
Uo7z 0,

7IQ Equation 3

Where:

x/Q s relative concentration, in sec/m’,

Uy is average wind speed at 10 meters above plant grade, in m/s

vy s lateral plume spread, in meters, a function of atmospheric stability and distance

v, s vertical plume spread, in meters, a function of atmospheric stability and distance

X, is lateral plume spread with meander and building wake effects, in meters, a function
of atmospheric stability, wind speed, and distance

A is the smallest vertical-plane cross-sectional area of the reactor building, in square-
meters

PAVAN calculates %/Q values using Equations 1, 2, and 3. The values from Equations 1 and 2 are
compared and the higher value is selected. This value is then compared with the value from Equation 3,
and the lower value of these two is selected as the appropriate x/Q value.
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During unstable (A, B, or C) atmospheric stability and/or 10-meter level wind speeds of 6 m/s or more,
plume meander (Equation 3) is not considered. The higher value calculated from Equation 1 or 2 is used
as the appropriate ¥/Q value.

From these results, PAVAN constructs a cumulative probability distribution of x/Q values for each of the
16 directional sectors. This distribution is the probability of the given x/Q values being exceeded in that
sector during the total time. The sector x/Q values and the maximum sector ¥/Q value is determined by
effectively "plotting" the ¢/Q versus probability of being exceeded and selecting the x/Q value that is
exceeded 0.5% of the total time. This same method is used to determine the 5% and 50% overall site x/Q
values. Attachment 6 documents the check of the 5% overall site limit values and the determination of the
50% overall site limit values.

The PAVAN manual states that the x/Q value for the EAB or LPZ boundary evaluations will be the
maximum sector x/Q or the 5% overall site x/Q, whichever is greater. This instruction is consistent with
Regulatory Guide 1.145 [Reference 3.3].
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6.0 Calculations

Conservative and realistic estimates of atmospheric dispersion factors at the exclusion area boundary
(EAB) and at the outer boundary of the low population zone (LPZ) are determined using the computer
code PAVAN and the site specific input documented below. The PAVAN output file is provided in
Attachment 5.

6.1 Meteorological Data

The meteorological data used in this analysis was obtained from the raw hourly meteorological data for
the years beginning January 1, 2001 and ending December 31, 2006 as provided by Comanche Peak.
Note that 2004 was a leap year. Therefore, the meteorological data provided represents 52,584 total
possible hours of data, i.e. 365 x 24 x 5 + 366 x 24 x 1.

Using an Excel spreadsheet, the raw met data provided by Comanche Peak was screened and then
manually reviewed using criteria recommended in NUREG-0917 [Reference 3.16]. The screening criteria
used to identify suspect data is as follows:

A, B, or C stability during the night

F or G stability class during the day

Unstable (A, B, or C) conditions during precipitation

Stable (F or G) conditions during precipitation

Wind direction at 60 meters not changing

Wind direction at 10 meters not changing

Upper and lower wind speed the same

Missing data for Wind Direction at 10 meters, Wind speed at 10 meters, Wind Direction at 60
meters, Wind speed at 60 meters, Temperature at 60 meters, Temperature at 10 meters
Precipitation for more than 8 consecutive hours

Precipitation greater than 25 mm (1 inch) in 1 hour

Wind speed greater than 25 m/s

Same stability class for 12 or more consecutive hours (Unstable or Stable, no D or E)
Same temperature for 8 or more hours

Delta-T less than -3.4°C/100 meters (autoconvective lapse rate)

Greater than 3 stability class jump for two consecutive hours

Stability Class consistency

Suspect data was flagged for further investigation. Subsequently, a manual review was conducted to
accept or reject data flagged by the screening process. In some cases where temperature data was found
to be bad, it was replaced using data from a redundant device on the primary tower. Per Regulatory
Guide 1.23 [Reference 3.8], “the use of redundant sensors and/or recorders is an acceptable approach to
achieve the 90-percent data recovery goal.” This evaluation process validates the meteorological data so
that it can be used for modeling and analysis.

The evaluation of the Comanche Peak meteorological data is documented in Attachment 3. Two-
thousand four hundred and forty (2,440) hours of bad or missing data were identified and rejected based
on the screening and review process. Regulatory Guide 1.23 [Reference 3.8] recommends that a data
recovery goal of 90% be achieved for each year of meteorological data. The data recoveries for each
year used in this calculation are 92.0%, 96.2%, 98.5%, 97.1%, 88.5%, and 99.8%, for 2001 — 2006,
respectively. Typically, only five years of data are required, but because the data recovery for 2005 is
below 90%, a sixth year of data was included. The data recovery for the six-year composite data is
95.4%.

PAVAN requires meteorological data that is input in the form of joint frequency distributions of wind
direction and wind speed by atmospheric stability class. The stability classes were determined based on
the classification system given in Table 1 of Regulatory Guide 1.23 [Reference 3.8], as follows:
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Regulatory Guide 1.23 (Table 1) Classification of Atmospheric Stability

Stability Pasquill Temperature change
Classification Categories with height (°C/100m)
Extremely unstable A AT <-1.9
Moderately unstable B -1.9<AT <17
Slightly unstable Cc -1.7<AT<-15
Neutral D -1.56<AT=<-05
Slightly stable E -0.6<AT=15
Moderately stable F 1.5<AT <40
Extremely stable G AT >4.0

Since the hourly meteorological data provided by Texas Utilities and Luminant Power gives the
temperature differences in °F/50 meter [References 3.6 and 3.7], multiplication by 1.111 (i.e., (5/9) x
(100/50)) was required prior to use for the stability class determination. This operation puts the
temperature differences on the appropriate scale for comparison with the Regulatory Guide stability
classes.

After the stability class determination, the total hours in each stability class, wind speed and direction
were obtained from a sort of the hourly meteorological data. Since the wind speed data given in these
files contain the upper and lower wind speeds in miles per hour, a conversion to meters per second was
required, as follows:

m/sec
mph

Joint frequency distribution tables were developed from the validated hourly meteorological data based
on the methodology that if any data required as input to the PAVAN program (i.e., lower level wind
direction, lower level wind speed, and temperature differential) was missing from the hourly data record,
all data for that hour was discarded. Also, the data in the joint frequency distribution tables was rounded
to the nearest integer for input into the PAVAN code. The resulting joint frequency distribution tables for
each stability class are given in Attachment 4 for the 2001 — 2006 data. The hours in each stability class
based on the data for 2001 — 2006, for an equivalent year with 8,760 hours, are given in Table 6.1-1.

Table 6.1-1
Total Hours in Each Stability Class*

Wind speed = Wind speed (mph) * 0.44704

Year Class A | ClassB | Class C | Class D | Class E | Class F | Class G
2001 - 2006 657 576 660 4088 2023 490 261
Percent in Class 75 6.6 7.5 46.7 234 56 3.0

The meteorological data used for the PAVAN code input was entered by atmospheric stability (A through
G), by wind direction (16 sectors), and by wind speed category. PAVAN produces the best results if wind
speeds are classified into a large number of categories at the lower wind speeds. The wind speed
categories used in the PAVAN analyses are as given in the joint frequency distribution tables (see
Attachment 4). The upper bounds for each wind speed category are <0.45 m/s, <0.5 m/s, <0.75 m/s, <1.0
m/s, <1.25 m/s, <1.5 m/s, <2.0 m/s, <3.0 m/s, <4.0 m/s, <5.0 m/s, <6.0 m/s, <8.0 m/s, and <16.0 m/s. For
the years of data under consideration, there were no hourly recordings of wind speeds greater than 16.0

* Stability class based on vertical temperature gradient between the 60m and 10m monitoring levels of the Comanche
Peak meteorological tower for meteorological data from January 1, 2001 through December 31, 2006. Note that the
sum of the hours in each class may not equal exactly 8,760 because of rounding.
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m/s. Calms were classified as hourly average wind speeds below the vane or anemometer starting
speed, whichever is higher [Reference 3.3]. According to the meteorological tower instrumentation data
given in Table 2.3-34 of the CPSES Units 1 & 2 FSAR [Reference 3.11], the starting wind speeds for the
anemometer and vane are 0.45 m/s. Therefore, a starting wind speed of 0.45 m/s (1.0 mph) is used to
determine the hours of calm wind speeds. The hours of calm wind speeds for each stability class are
given in Attachment 4.

6.2 Building Area

Building area is defined in Regulatory Guide 1.145 [Reference 3.3] as the smallest vertical-plane cross-
sectional area of the reactor building in square-meters. A smaller cross-sectional area results in less
building wake and higher atmospheric dispersion coefficients. Therefore, for conservatism, the
containment area is used in the determination of building-wake effects. The figure below, taken from
Figure 2.2-13 of the Tier 1 material of the US-APWR DCD [Reference 3.9], shows a cross-section of the
US-APWR containment.

US-APWR Reactor Building:

EL 232'-0°

Silencer

58

m 0 m Co F:qmtlnlt
T

[0
Reacter Cavity I: M
Ll
E Letdomn

X))

I o |

|
ar
XXX

| - X
The area of the reactor building to be used in the determination of building-wake effects will be
conservatively estimated as the above grade, cross-sectional area of containment as described below.

The following information was obtained from Figure 2.2-13 and Table 2.2-2 of the Tier 1 material of the
US-APWR DCD [Reference 3.9].
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Design Plant Grade - EI. 2'-7"
Distance from Design Plant Grade to Top Surface of Reactor Building Roof — 229’-5
Elevation of Hemispherical Wall of PCCV — 153’-9” to 232’-0"

These elevations and dimensions are used to create the diagram of the reactor building cross-section
below.

»

— El. 232-0"

783"

Gr.El. 27" —

Cross-Section of Above Grade Cylindrical Section:
Width = 2 x (78-3") = 156'-6" = 156.5 ft
Height = 232’-0" - 78’-3" - 2'-7" = 151’-2" = 151.2 ft
Area = 156.5 x 151.2 = 23663 ft* = 2198 m”
Cross-Section of Dome Roof:
Area = T1/2 x (78-3")?
=9,618 ft* = 894 m*

Total Area = 3092 m?

Tolerances in the reactor building dimensions are neglected. As discussed above, a smaller cross-
sectional area results in a higher atmospheric dispersion coefficient. Therefore, for additional
conservatism, a building cross-sectional area of 2,500 m? is used.

6.3 Building Height (H;)

Building Height (H,) is the height above plant grade of the containment structure used in the building-
wake term for the annual-average calculations. The roof of the reactor building is 229'-5” (69.9 m) above
grade, as shown above.

6.4 Meteorological Tower Height (H»)

The tower height (H,) is the height above ground level at which the lower wind speed was measured. Per
the CPSES Units 1 & 2 FSAR [Reference 3.11], the lower wind speed measurement height is 10.0
meters.
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6.5 Downwind Distances

For each of the 16 direction sectors, the distance for exclusion area boundary or outer LPZ boundary x/Q
calculation should be the minimum distance from the stack or, in the case of releases through vents or
building penetrations, the nearest point on the building to the exclusion area boundary or outer LPZ
boundary within a 45-degree sector centered on the compass direction of interest. [Reference 3.3]

Exclusion Area Boundary (EAB

According to Regulatory Guide 4.7, “General Site Suitability Criteria for Nuclear Power Stations”
[Reference 3.12], a reactor licensee is required to designate an exclusion area and to have authority to
determine all activities within that area, including removal of personnel and property. In addition, the
exclusion area is required to be of such a size that an individual assumed to be located at any point on its
boundary would not receive a radiation dose in excess of 25 rem total effective dose equivalent (TEDE)
over any 2-hour period following a postulated fission product release into the containment. The Exclusion
Area Boundary (EAB) for Comanche Peak is shown in the Site Plan drawing [Reference 3.17].

The EAB extends at least one-half mile from the center of containment for Units 3 & 4. A circle with a
radius of approximately 670 ft, centered on containment, encompasses the entire power block and
therefore all release points for one unit (see Assumption 4.5). Therefore, the distance from the release
point to the EAB is conservatively estimated as the distance between the release boundary and a circle
with a one-half mile radius centered on the containment of each unit. This distance is 1,970 ft (600 m).

Low Population Zone (LPZ)

According to Regulatory Guide 4.7, “General Site Suitability Criteria for Nuclear Power Stations”
[Reference 3.12], an applicant is also required by 10 CFR Part 100 to designate an area immediately
beyond the exclusion area as a low population zone (LPZ). The size of the LPZ must be such that the
distance to the boundary of the nearest densely populated center containing more than approximately
25,000 residents (population center distance) must be at least one and one-third times the distance from
the reactor to the outer boundary of the LPZ. The boundary of the population center should be
determined upon consideration of population distribution, not political boundaries. In addition, the LPZ
must be of such a size that an individual located on its outer radius for the course of the postulated
accident (assumed to be 30 days) would not receive a radiation dose in excess of 25 rem TEDE.

The Low Population Zone (LPZ) for Comanche Peak is shown in FSAR Figure 2.1-209 [Reference 3.13].
It is given as a circle with a 2 mile (3,219 m) radius, centered on the Comanche Peak center point.

6.6 Type of Release

A ground release is defined as all release points that are effectively lower than two and one-half times the
height of adjacent solid structures [Reference 3.3]. The Comanche Peak Units 3 & 4 reactor building roofs
are approximately 69.9 m. (229'-5") above grade [Reference 3.9]. The highest release location identified
for the US-APWR is the plant vent [Reference 3.9], which is located on the containment roof as shown in
Figure 2.2-14 of the Tier 1 material of the US-APWR DCD [Reference 3.9]. Therefore, it is also
approximately 69.9 m above grade. Since the highest release location is not two and one-half times the
height of adjacent solid structures, a ground release analysis is considered.

6.7 Evaluation of Results

As identified in the PAVAN manual, the direction independent x/Q envelope values (i.e. the 5% “Site
Limit” values) are considered approximations and require confirmation. As a check of the calculated “Site
Limit” x/Q values, a logarithmic interpolation of the 2001 — 2006 results using the 5% 0-2-hour and annual
average x/Q values was performed. This interpolation showed that the values given in the summary table
of the PAVAN output are reasonable and bound the “hand checked” values for all time periods. The
“handcheck” of the PAVAN results is given in Attachment 6.
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Attachment 1

Comanche Peak Site 2001 — 2006 Meteorological Data Files

XU Power

Jomanche Peak
iteam Electric Station
*.0, Box 1002

ilen Rose, TX 76043
el: 254 897 5851

ax: 254 897 6573
buschb1@txu.com

Dennlis Buschbaum
Licensing Basis Manager

CPSES-200602398
November 30, 2006

Mr. Mike Laggart
Project Manager
Enercon

400 Valley Road

Suite 301

Mt. Arlington, NJ 07856

SUBJECT: Transmittal of Existing CPSES Meteorological Data for

Use in COLA at Comanche Peak Units 3 and 4

Dear Mike,

Transmitted with this letter is a disk containing Comanche Peak’s meteorological
records from January 1, 2000 through November 8, 2006. The disk contains seven

files as described below.

Should you have any questions or need further information, please contact me at

254-897-5851.

Thank You,

VW }///\/W&M«V

%,

Denny Buschbaum — A08

File Description: Size

2000 METSYS DATA.DMP 2,277KB
2001 METSYS DATA .DMP 2,270 KB
2002 METSYS DATA.DMP 2,270 KB
2003 METSYS DATA.DMP 2,270 KB
2004 METSYS DATA.DMP 2,277 KB
2005 METSYS DATA.DMP 2,270 KB

2006 METSYS DATA_THRU 11082006.DMP 1,947 KB

Date

11/20/2006 11:32 AM
11/20/2006 11:33 AM
11/20/2006 11:33 AM
11/20/2006 11:33 AM
11/20/2006 11:33 AM
11/20/2006 11:33 AM
11/20/2006 11:33 AM
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Attachment 1 (Continued)
Comanche Peak Site 2001 — 2006 Meteorological Data File
‘\ﬂ Matt Weeks i Iﬁuminant Power
Pri | El , NuBuild O BOX 1002
N Mattweeks@uminant.com 6322 F1 56 N
Glen Rose, TX 76043

Luminant

T 254.897.5183
C 817.975.2051
F 254.897.6890

CPSES-200701296
August 2, 2007

Mike Laggart

Project Manager, CP 3 & 4
ENERCON

400 Valley Rd. Suite 301
Mt. Arlington, NJ 07856

SUBIJECT: Transmittal MET data (November Thru December 2006) as requested by ENERCON RFI-0067

Mike,

Attached to this letter is a hard copy of the MET data transmitted electronically on August 2. 2007. The specific
data transmitted is Comanche Peak’s meteorological records from November 1, 2006 through December 31, 2006.
The data transmitted represents the balance of the CPSES MET data required for COLA development ENERCON
as requested by in RFI-0067. The file information associated with the previously transmitted electronic data is as
described below.

If you should have any questions or need further information, please contact me at 254-897-5183.
File Description: Size Date

Nov-1 thru Dec 31 2006_EDM903A.DMP 379 KB 08/02/2007 11:49 AM

Sincerely,

Matt Weeks
Principal Engineer, NuBuild

CcC: Craig Hill
Tim Gilder
Denny Buschbaum
Marvin Morris

Attachments: Attachment 1 Listing of Data transmitted electronically (Total of 123 pages)
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Attachment 1 (Continued)

Comanche Peak Site 2001 — 2006 Meteorological Data File

CD: Comanche Peak Met Data:

2001 METSYS DATA.DMP

2002 METSYS DATA.DMP

2003 METSYS DATA.DMP

2004 METSYS DATA.DMP

2005 METSYS DATA.DMP

2006 METSYS DATA_THRU 11082006.DMP
Nov-1 thru Dec 31 2006_EDM903A.DMP
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Attachment 2

FSAR Figure 2.1-209 — Low Population Zone

@.
<
[
Legend 0 0375 075 15 225 ¥
Yr Center Point —+— Railroads Kilometers L \ .
— Highways - 0 025 05 1 5 ;e E
~——— Plant Access Routes :] CPNPP Sits Boundary Miles H
Low Population Zone COMANCHE PEAK NUCLEAR POWER PLANT
FIGURE 2.1-209 Rev A UNITS 3 AND 4
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Attachment 3
Evaluation of Meteorological Data

Using an Excel spreadsheet, the raw met data provided by Comanche Peak was screened and then
manually reviewed using NUREG-0917 [Reference 3.16]. The screening criteria used to identify suspect
data is as follows:

A, B, or C stability during the night where nighttime hours are < 8 and > 18

F or G stability class during the day where daytime hours are > 8 and < 18

Unstable (A, B, or C) conditions during precipitation

Stable (F or G) conditions during precipitation

Wind direction at 60 meters not changing

Wind direction at 10 meters not changing

Upper and lower wind speed the same

Missing data for Wind Direction at 10 meters, Wind speed at 10 meters, Wind Direction at 60
meters, Wind speed at 60 meters, Temperature at 60 meters, Temperature at 10 meters
Precipitation for more than 8 consecutive hours

Precipitation greater than 25 mm (1 inch) in 1 hour

Wind speed greater than 25 m/s

Same stability class for 12 or more consecutive hours (Unstable or Stable, no D or E)
Same temperature for 8 or more hours

Delta-T less than -3.4 C/100 meters (autoconvective lapse rate)

Greater than 3 stability class jump for two consecutive hours

Stability Class consistency

Suspect data was flagged for further investigation. Subsequently, a manual review was conducted to
accept or reject data flagged by the screening process. In some cases where the temperature is bad, the
temperature was replaced using a redundant device on the primary tower in accordance with Regulatory
Guide 1.23 [Reference 3.8]. This evaluation process validates the meteorological data so that it can be
used for modeling and analysis.

The evaluation of the Comanche Peak meteorological data is documented in Attachment 3. Two-
thousand four hundred and forty (2,440) hours of bad or missing data were identified and rejected based
on the screening and review process. Regulatory Guide 1.23 [Reference 3.8] recommends that a data
recovery goal of 90% be achieved for each year of meteorological data. The data recoveries for each
year used in this calculation are 92.0%, 96.2%, 98.5%, 97.1%, 88.5%, and 99.8%, for 2001 — 2006,
respectively. Typically, only five years of data are required, but because the data recovery for 2005 is
below 90%, a sixth year of data was included. The data recovery for the six-year composite data is
95.4%.
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Upper  Upper  Lower  Lower Upper Lower
Year Month Day Hour WD WS WD WS TMP TMP
2001 1 1 2 353.4 85 359.1 8.5 27.01 27.8
2001 1 3 11 223.4 6.8 2254 6 38.54 421
2001 1 3 12 225.3 6 226.5 52 43.05 46.7
2001 1 3 13 236.5 6.3 236.8 54 47.72 51.2
2001 1 3 17 2327 7.4 2251 4.9 55.63 55.5
2001 1 3 18 236.6 10.9 224.9 55 56.8 51.5
2001 1 4 11 227.9 39 228.5 26 50.7 55.3
2001 1 4 12 243.2 6.5 243.2 54 55.77 59.6
2001 1 4 13 236.6 5.9 235.9 48 58.86 62.6
2001 1 4 14 230.3 5.9 233 52 61.32 64.9
2001 1 4 15 226.2 4.2 2271 34 62.9 66.4
2001 1 4 17 198 9.2 197 5.2 65.82 64.7
2001 1 4 18 188.1 11.2 186.9 35 67.1 59.6
2001 1 5 5 251 16.4 253.4 44 52.69 459
2001 1 5 6 271.3 137 296.7 51 50.34 455
2001 1 6 9 181.8 4.3 140.8 1 46.87 455
2001 1 9 6 240.7 12.2 250.3 23 46.68 38.8
2001 1 9 7 242.8 11.4 244.8 3.1 45.75 39.1
2001 1 9 9 2444 1.8 210.9 0.6 41.57 45.1
2001 1 9 11 138.6 2.8 106.8 34 49.91 63.7
2001 1 9 12 162.5 8.2 165.2 6.8 55.12 58.3
2001 1 10 20 99.3 49 102.7 4.9 38.8 39.5
2001 1 14 3 263.5 19.7 247.5 9 51.6 471
2001 1 15 11 91.2 54 95.5 4.9 46.28 49.8
2001 1 20 11 151.8 8.5 155.9 75 31.99 35.2
2001 1 22 11 216 5.2 226.9 45 43.03 46.8
2001 1 22 12 170.2 6.5 171.9 5.6 46.24 50
2001 1 22 13 161.8 5.1 161.4 47 47.05 51.6
2001 1 22 14 144.5 55 144 5 49.08 53
2001 1 22 15 142.2 6.6 1421 6 51.19 54.3
2001 1 23 13 154.1 10.7 159.4 9.4 52.31 55.5
2001 1 23 20 126.6 10.4 130 7.2 49.52 49.7
2001 1 25 9 113.9 4.4 117.6 3.9 38.78 41.9
2001 1 25 12 138.1 9.6 139.6 8.2 49.16 52.3
2001 1 26 9 219 4.8 209.2 3.6 52.73 55.9
2001 1 26 10 257.4 7.5 254 6 57.96 61.4
2001 1 29 12 253.8 229 254.5 18.6 53.27 55.4
2001 1 30 5 236.7 21.3 233.1 13.6 48.08 471
2001 2 1 10 126.4 4.8 122.6 43 42.2 457
2001 2 1 11 1421 6.2 145.7 56 45.38 48.5
2001 2 1 12 116 45 118.7 4.3 45.63 49.5
2001 2 1 13 77.9 1.5 751 14 46.4 50.7
2001 2 1 14 59.2 1.9 63 1.8 47.89 51.6
2001 2 1 15 9.3 1.1 89.2 0.6 48.35 52.6
2001 2 2 4 79 6.6 1.9 6.6 38.41 38.8
2001 2 2 11 103.6 3.8 105.7 3.3 37.78 41.8
2001 2 2 12 105.7 3.3 105.7 26 39.11 441
2001 2 2 13 91.3 3 79.3 29 41.97 46.2
2001 2 2 14 87.8 1.6 82.1 1.4 44.27 484
2001 2 2 15 232.9 1.6 237.5 0.9 46.11 50.4
2001 2 2 16 2221 3.1 238.6 21 47.68 52.2
2001 2 2 18 136.4 7.2 136.8 59 51.54 50.9
2001 2 2 19 154.1 14 162.9 9.2 47.71 47.4
2001 2 3 3 189 19.1 191.2 12.5 42.81 41.8
2001 2 5 8 193.9 8.8 227.2 37 46.54 41.8
2001 2 6 12 2474 1.7 2471 10 65.14 68.7
2001 2 6 13 258.6 8.1 259.6 6.6 66.45 70.5
2001 2 8 4 149.5 16.3 152.1 126 66.96 67.6
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2001 2 10 12 70.6
2001 2 10 12 43.2
2001 2 12 4 117.2
2001 2 14 8 160.3
2001 2 18 13 1821
2001 2 19 8 147
2001 2 19 9 338
2001 2 19 10 551
2001 2 19 1 0
2001 2 13 12 0
2001 2 19 13 0
2001 2 19 14 0
2001 2 19 15 1942
2001 2 20 " 2264
2001 2 20 12 2226
2001 2 20 13 208.4
2001 2 20 14 1047
2001 2 20 15 186.2
2001 2 21 8 316.7
2001 2 22 14 10
2001 2 25 1" 67.4
2001 2 26 12 81.3
2001 2 26 14 a1
2001 2 27 1 104.5
2001 2 27 7 118
2001 2 27 22 246.6
2001 2 27 22 3458
2001 2 1 14 351.2
2001 2 1 18 164.9
2001 3 1 16 180.8
2001 3 2 7 115.7
2001 3 5 12 457
2001 2 5 12 85
2001 3 S 15 26.6
2001 3 5 18 109.3
2001 3 5 19 1231
2001 2 8 " 100.8
2001 3 7 8 157
2001 2 7 9 164.4
2001 3 7 10 164.2
2001 3 7 1" 175.2
2001 3 7 12 174
2001 3 7 13 164.4
2001 2 7 14 165.7
2001 3 9 14 49
2001 2 9 18 68.1
2001 2 9 16 100.8
2001 3 9 19 111
2001 3 10 6 151.8
2001 3 1" 4 137.5
2001 2 13 1 g4y
2001 2 13 12 1081
2001 2 15 21 3228
2001 3 15 22 a24.8
2001 3 15 23 320.7
2001 3 16 8 2496
2001 3 17 8 79.2
2001 3 20 12 3328
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1191
96.9
23
1248
118.8
1111
M3
114
2138
286.5
57.8
3.7
928
1054
913
761
68.5
€8.7
66.5
13.2
265

88
9.2

C
B}

8=
16.8

10.7
16.3
254
15.8
17
17.2
17
181
13.2
12
4
14
186
33
37
€3
6.2

S1
121
10.8

8€

€8
€3
€6

83

123
203
25

186.3
17¢.5
178.7
171.2
183.1
1332
1389
s2.8
102.7
1235
159.9
1713
1€4.1

25

Pt

1676
165.7
1744
1544
2616

174.5
1916
1241
1327
1481
1554
1663
167
246
2463
2443
2443
2452
2353
2133
8s2
2342
108.9
1.8
S0.6
1282
118.5
i
1154
178
2165
2913
81.1
97.9
100.2
1124
g7.7
75.8
7.8
73.3
728
17.5
21.8

76
75
75
8.2
143
43
42
32
5.2
7.6
93
a9
98
"
47
58
64
58
44

14.9
1.6
1.7
4.1
S.9

125
209
13
14
13.9
14.2
127
10.6
54
52
1.1

12
34
31
58
58
66
63
75
52
44
10.2
X

64
58
€1
74
8.2
10
17.9
1.8

<

€4.31
€6.35
€8.04
€8.74
£9.73
£5.88
57.56
59.32
€3.05
€6.33
70
723
7351
41.32
52.99
£c.16
56.5
5§1.57
51.5

7521
€6.86
718
73.94
7812
78.18
70.38
81.37
€6.23
€5.03
70.79
7225
7288
7233
7357
61.3
58.59
£8.06
60.75
68.47
69.95
70.64
7167
71.94
71.59
69.76
70.56
59.38
627
€487
€6.59
€8.44
70.19
1.9
7384
7421
53.26
4923

€7.4
703
721
735
61.2
£74
€0.7
€29
67
70.5
734
75.7
769
422
579
34
897
51.2
£36

78.7
706
75
774
87
818
7
828
€3.9
725
743
755
758
751
€37
659
€04
626
65

743
758
757
75.2
73.2
7.7
733
€0.8
€5.8
€3.8
A
733
748
756
76.7
76.1
4.2
£0.8
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001

B Y Y Y Y N Y - T O - e e T - I S S S - T Y Y o S S N S S N Y N N Y N U O Y S N

13
18
13
13
13
18
13
13
20
20
22
24
24
25
25
25
25
25
25
25
25
28
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
23
23
28
23
23
23
23
23
23
23
29
29
29
29
29
23

6.9
10.8
12.4
1341
13.7
138
15.8
218
233
273
44
11.2
0.6
24
37
395
3
5.2

c
=

6.9
€4
6.3
y g §
"y
11.3
1.8
s
1"
1.4
124
48
6.1
7.7
8s
121
143
122
143
14.7
144
56
48
a2
S6
10.7
121
1
128
126
118
42
6.8
11.2
14.4
18.5
151
15.2

1438 5.1 511 545
162.7 5.6 £3.44 8.7
1€3.2 9.1 £6.39 €0.3
1743 11.2 £8.43 61.9
182.2 10.8 £9.77 €34
1723 12 61.2 23
169 11.9 €2.39 €5.6
1851 135 64.9 €5.7
184.2 18.2 €9.06 70
1€9.2 18 77.04 785
1€3.3 224 78.41 798
7 36 53N 49
248 10 €9.54 709
338 1.1 62.11 66
€84 22 €495 €39
533 44 €8.24 719
€s.6 43 €9.52 733
62 36 71.57 753
813 s 7.7 76.5
1371 6 72.82 774
1249 6.2 73.58 76.8
2283 28 €0.17 €17
2085 5.5 €4.76 €7.9
1758 6.8 €8.95 724
1773 10.1 7273 75.3
1846 94 7324 775
1875 10 7422 734
17138 9.8 749 738
179.2 8.9 78.27 73.2
1811 96 75.94 78.2
177.2 10.2 76.25 738
2325 32 £8.42 €186
2225 83 63.9 €7.3
2133 €4 €8.35 719
1769 6.5 70.55 742
1836 102 71.98 751
1847 124 71.83 753
1€0.8 108 7257 7
1523 1.8 73.57 775
1559 125 7389 775
1€3.3 1.7 74.07 78.2
2779 a1 €0.32 €24
2374 43 €2.63 €59
1973 38 €8.47 709
123.1 49 €9.04 737
1238 9 7133 751
1427 103 .77 759
1204 27 7241 77
1341 1.3 7341 77
1477 106 73.63 778
148 9.7 7477 766
1853 2.2 £9.45 €28
176.1 58 €4.37 €8
1649 93 €9.48 7238
1336 12 7239 76.1
1239 133 73.53 A
1323 13.2 74.68 778
1454 13 75.12 783
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
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2001
2001
2001
2001
2001
2001
2001
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2001
2001
2001
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2001
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2001
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2001
2001
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2001
2001
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2001
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2001
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2001
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o hohonohoanoaho

LA

W W W W wwwwwMn
O 0000 00 00w
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13

120.6
1417
156.3
1483
147.5
1524
1529
157.7
182.4
169.5
1745
1721
163.7
156.7
1474
145.5
197.1
142.5
204.8
2194
188.2
162.6
2 4
112
120.8
140.7
7.7
40.7
§9.2
504
74
47.7
166.5
140.7
166.7
179.6
166.9
141.7
148.5
138
137.9
1922
1722
1772
166
169.9
187.3
174.8
186.4
1734
162.9
183.8
1447
3395
29.8
€6.€
70.8
9.4

154
11.2
16.2
15.7
124
147
14.5
163
16.2
16.6
10.8
18.5
201
281
181

16.9
16.9
16.6
105
9.5

10.2
10.7
99

9.6

13.3

9.8
2

9.6
5.8

47

1346 13 76.19 78
139 8.2 €1.74 €3.7
162.7 13.8 €9.13 725
153.8 13 70.34 736
1521 11.5 7198 75.8
1575 125 734 775
15786 123 74.54 73.4
163.3 13.9 7591 79.3
1534 13.6 76.35 7986
1756 14.4 76.12 7.9
1721 96 66.34 €3.2
177.2 15.1 78.51 81
1683 16.6 69.8 7.5
1629 213 82.15 &4
152.7 12.2 89.17 €33
142 53 €3.99 €74
2005 54 €8.46 725
145 11.5 €8.32 7041
2055 124 81.75 853
218 33 821 859
1843 8.9 8243 &5
1€8.7 13.8 78.32 801
356.7 27 65.1 €6.8
118 9 70.81 743
1284 8.1 735 7.3
1466 63 755 £0.2
S8, KX 77.36 214
425 5 779 81.7
701 46 713 748
47 5§ 73.99 771
455 48 743 733
50.5 10.1 7895 en4
1€8.8 38 €6.66 €9
13¢5 46 €8.97 724
157.7 43 71.58 758
1833 4.1 7443 7386
1737 4.1 75.58 £0.4
1473 §2 7665 815
1549 rg 78.05 823
1428 95 79.32 831
1425 11.6 80.73 83.1
1856 83 €8.06 €3.9
1755 148 76.61 799
1821 14.2 78.24 815
1713 138 £0.03 816
170.5 9 €7.91 70
181.3 8.1 75.08 787
173.7 66 75.86 €0.2
1837 8.8 778 814
1774 8.1 78.48 821
1664 8.2 79.59 8238
1€0.2 10.8 80.81 83
1479 8 80.53 81.9
3596 25 66.5 €5.4
351 95 €487 €6.3
71 5 €7.16 70.3
754 45 €8.83 73.2
68.3 a7 71.72 76.3
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
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2001
2001
2001
2001
2001
2001
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2001
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2001
2001
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2001
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2001
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60.2
38
482
106.1
120.5
1102

158.2
1447
1448
166
1827
160.5
2114
179.7
176.8
160.7
163.4
180.8
182.3
1748
177.9
175.5
1611
156.3
166.8
165.5
162.3
162.6
168.2
162.6
174.6
178.9
340
134
146.6
154.9
161.8
179.8
195.1
1401
168.7
117.2
110.3
1246
126.7
148.5
182.2
165.4
155
163.5
210
2115
197
180.7
3395
3445

49
9.9
25
27
33
42
47
10.2
10.5
11.2
1.4
121
8.7
17.4
176
18.8
16.9
17.2
18.8
21
214
17.3
221
21.3
17
158
146
17.4
S.S
17.2
234
15.6
9.3
12.5
13.5
15.1
13.8
16.4
14
9.6
22
45
48
7.3
1.6
1.8
133
"7
1.1
137
148
18.1
171
17.8
29
29.7
334

£9.€ 44 7428 7386
411 44 75.33 79.6
1.1 85 79.75 814
136.3 25 63.9 €3.8
1268 21 €845 7.5
101.2 29 €8.34 734
€8.7 44 7213 756
1644 37 7573 79.3
151.2 9.3 76.29 802
1515 9.2 77.31 826
1724 9.8 7835 827
161.7 96 79 833
157.2 108 79 81.2
2119 6.9 €9.53 7y
1838 148 80.34 834
181.3 154 a1n 242
165.2 156 81.55 84
1€3.2 141 81.25 823
1518 143 €9.08 7.2
186 15.9 £0.01 831
179.2 17.9 8178 ]
183.2 177 84.15 859

173.7 S 70.18 72
1€5.3 18 2644 838
162 17 8567 87.1

170.3 13.9 7255 74

163.4 13.1 727 741
1€5.3 122 7194 737
187.4 14.8 7247 747
1736 12 82.33 85.1
167.7 144 842 831
173.4 195 87.23 89

1829 131 725 738
3459 7.9 72.25 737
1403 108 70.33 T2
152.8 14 71.74 742
1€0.8 125 7393 771
1€3.1 121 7591 7391
1819 14 80.79 g4.2
1571 11.9 8183 858
1457 8.3 83.69 g3.4
1459 1.9 71.34 75

1167 44 72.56 773
1.7 44 74.44 739
1287 6.7 76.93 81.1
129.8 0.2 78.02 823
1525 103 7851 827
185.7 1.3 78.59 827
1709 10 80.75 824
15531 g 79.87 813
1€7.4 13 73.54 751
2138 122 8593 835
2157 151 85.99 S3.4
2251 142 21.05 e49
2019 143 §322 95.1
185.5 182 8241 83

2432 28 7087 723
3504 238 63.06 €52
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
200
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
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348
3561
2407
474
3515
2547

349
3538
3541
3492
351.2

A48
406
2455
2457
2047

180
227.3

228

[
“w
w
o

764
353.2
192.7
205.3
192.6
157
175
§9.3
81.7
11686
1235
134
135.8
147.8
146.3
162
170.8
169.1
1248
161.6
14385
148.3

A
281

g €

232
23¢
201
206
133
14
11.6
13.8

15

18.1
17.9
174
132
128
17.3
136
235

3542 267 58.23 €26
§3 251 £9.77 62
3557 228 €0.21 83.5
3536 208 €145 €47
3591 211 62.15 €53
18 128 €493 €76
357.3 18.2 €5.27 676
35 11.6 €448 €8.5
14 9.5 €4.03 657
3435 85 63.18 €47
35286 104 61.63 €33
41.8 71 7484 7T
45 21 7443 79
2873 29 76.81 818
2427 33 77.53 817
2053 36 78.72 813
1548 56 76.33 747
2313 142 8343 874
2239 134 2481 £33
2385 126 851 838
2303 11.6 86.35 0.7
2148 12 87.66 €09
208.5 119 88.29 506
2415 1 768 753
47.8 8 78.58 806
€24 126 624 64
79.9 76 €308 €6.3
454 29 €9.25 734
8s.8 58 7.7 787
733 94 73.35 773
so.e 6.5 741 78
108.1 6.7 751 731
1203 6.6 7535 777
§9.2 87 7554 745

1282 5.1 636 676
781 27 66.33 707
72 31 703 752
0 1.8 74.23 731
1828 44 771 821
2114 § 785 835

191.2 6.1 72.43 837
163.6 94 80.89 829

180 6.6 76.38 735
61.5 48 78.35 823
817 6.8 £0.06 837
1228 74 80.87 854
1281 9.1 82.05 855
1339 11.2 83.27 875
145.2 127 8482 831
1857 14.6 88.07 e38
1533 126 85.55 er3
163.8 14 69.33 707
176.9 146 83.74 e7.1
178.7 111 83.89 g74
1217 112 8407 857
1631 14.1 7243 749
1504 1158 8365 873
1571 18.5 86.29 8738
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2001 S 30 13 199 187 2026 132 824 859
2001 S 30 14 200 18 206.8 133 83.68 874
2001 5 30 15 2128 13.8 216 14 84.06 835
2001 5 30 16 206.5 1.8 2139 94 85.33 838
2001 5 30 17 1775 10.8 184 9.3 86.74 €08
2001 5 30 18 1€69.8 10.2 175 87 8748 €0.3
2001 S 3 7 e 0.6 200.6 0.7 7139 728
2001 -} 31 8 16.9 17 § 18.7 33 73.18 753
2001 5 3 18 34583 9.7 3545 87 83.17 49
2001 € 1 v 1209 87 1435 71 €4.85 €54
2001 6 1 8 80.7 8.9 847 76 €5.72 €3.3
2001 6 1 9 101.7 5.3 1025 5 67.61 716
2001 & 1 10 €1.6 5.3 66.2 48 70.82 744
2001 € 1 1" §1.8 5 €44 56 73.82 769
2001 6 1 12 729 s 748 56 75.18 739
2001 3 1 14 431 5.2 445 53 77339 203
2001 3 1 15 248 33 329 32 79.08 823
2001 € 1 16 171 sS4 118.2 5.2 79.22 835
2001 € 2 8 162.7 9.5 165.9 8.5 708 729
2001 € 2 10 193 11.5 186.1 94 8043 836
2001 3 2 13 186.5 121 193 102 85.53 833
2001 6 2 4 184.5 1" 1834 9.1 86.75 914
2001 B 2 15 189.3 1.4 1668 9.7 8845 929
2001 6 2 1€ 165.3 142 1736 121 89.51 833
2001 6 2 17 168.7 147 165.9 124 90.52 937
2001 € 2 18 169.2 164 176 13.8 91.11 3.3
2001 € 2 19 167.9 15.4 1751 128 80.81 23
2001 6 3 8 185.1 233 1913 195 76.19 i %4
2001 € 3 18 162.1 287 1701 234 5045 92.3
2001 6 4 8 176.7 242 1831 208 7€.74 734
2001 6 4 18 161.8 26.3 1701 217 90.12 92
2001 € 4 19 157.6 242 1656 19.9 89.27 0.7
2001 6 S 2 161.9 17.9 1€8.7 14.9 76.83 7786
2001 € 5 4 1827 146 1€0.1 14 7423 749
2001 € 5 8 1546 187 163.1 15.2 7435 759
2001 € 5 14 1357 19.9 1423 164 8299 853
2001 6 5 18 1237 225 131 188 82.37 839
2001 3 8 8 219 18.6 273 16.7 73.84 752
2001 6 8 18 364 213 422 189 8147 829
2001 3 9 8 20.2 9.2 284 8.8 73.51 743
2001 B 9 18 725 143 754 11.9 85.82 834
2001 6 9 19 704 124 773 109 26.34 831
2001 6 10 8 11321 S 118.3 36 71.28 7458
2001 € 10 9 80.8 45 81.¢ 4 7335 775
2001 6 10 10 £6.8 2.1 €46 32 76.05 201
2001 6 10 1" 80.8 €5 822 58 80.03 837
2001 € 10 12 743 g4 764 732 8246 858
2001 6 10 13 764 8.6 797 7.3 8377 876
2001 6 10 14 821 7.8 88.7 69 8445 831
2001 € 10 15 824 6.7 826 56 8545 0.1
2001 6 10 16 96.2 €.6 1047 6 86.15 80.6
2001 € 10 17 117.8 6.3 1241 54 86.23 91
2001 6 10 18 116.7 76 1241 72 £6.74 €0.5
2001 3 10 19 1301 8.5 1376 &1 87.35 834
2001 3 1" 8 1843 7.6 1843 62 75.14 78
2001 € 1 Q 174.8 10.7 1821 9.2 78.23 814
2001 B 1" 10 158.1 g4 1628 83 79.64 835
2001 6 1 i 145.2 8.6 1835 75 82.12 859
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2001 6 1" 12 1453
2001 € 1 13 150

2001 6 1" 14 156.1
2001 6 1 15 146.6
2001 6 1" 16 146.8
2001 € " 18 1283
2001 6 1" 19 1231
2001 6 12 8 183.6
2001 6 12 12 165.9
2001 6 12 13 180.8
2001 6 12 18 1428
2001 6 15 10 171

2001 € 15 18 1144
2001 6 16 18 1274
2001 6 17 18 126.2
2001 6 18 18 129.3
2001 6 19 18 1203
2001 6 20 18 136.8
2001 6 21 8 1851
2001 € 23 18 1211
2001 & 23 20 139.8
2001 € 24 18 1218
2001 6 25 a 1457
2001 6 28 16 209.8
2001 6 26 17 126

2001 6 23 18 148.3
2001 3 30 S 193.8
200 3 30 8 128.4
200 7 1 15 95.6

200 7 1 18 1214
2001 7 2 18 1354
2001 7 5 18 129.8
2001 7 8 18 150.4
2001 7 9 18 1201
2001 7 10 18 1356
2001 7 1 18 1291
2001 7 13 14 553

2001 7 15 8 1529
2001 7 15 18 1214
2001 7 18 18 153.5
2001 7 17 18 136.6
2001 7 13 18 1238
2001 7 19 18 1228
2001 7 20 8 1874
200 7 20 18 1251
2001 7 20 19 133.9
2001 7 21 18 1248
2001 7 22 18 120.2
2001 7 23 18 1353
2001 4 24 18 167
2001 7 25 18 1231
2001 7 28 18 1236
2001 7 27 18 132.8
2001 { 23 8 188.4
2001 7 23 18 121.6
2001 7 30 18 150.3
2001 7 31 8 187.3
2001 7 K} 18 156.2

9.1
8.6
8.3
10.6
1m7
153
141
182
109
189
25
29
8.1
ns
15.8
15.8
129
145
7.8
10.2
18
147
7.8
1.1
29
19
18
22
0.6
nr
1.4
173
149
125
12
151
48
121
17.8
20
182
17.9
148
8.9
158
17.2
2.3
105
123
103
14
13.2
183
16.1
1.2
19.4
18.
17

1519
161.2
187.9
154.3
1534
1217
1233
18041
1713
175.5
1433
13.8
21
1241
1228
13539
125.7
1464
187.3
1237
14581
1237
1453
225
358
1558
1938
126.3
811
127.6
1435
135.4
1563
1244
142.2
1355
48
1533
1278
1624
1422
130.2
1234
188.9
141.2
141.2
129.2
1233
1412
1221
1295
1298
1334
193.1
127.2
155.8
1624
185

7.8
78

8.9
104
13.1
11.9
13.5
134
134
18
29
79
9.9
13.2
133
114
122
6.7
8.9
79
124
6.9
14.2
06
15.5
12.9
22
0.6
107
94
148
122
11.6
9.9
13
48
103
14.7
16.4
15
154
13.1
87
13.2
13.9
89
92
10.3
93
11.9
115
134
137
10.2
187
151
14

8421
85.06
88.3
a7
85.31
89.83
8s5.18
78.76
36.5
87.75
§2.02
73.73
88.36
89.12
87.81
87.83
£6.42
88.55
75.13
83.85
82.54
873
7249
8243
85.22
g2.42
77.2
77.26
80.7
8295
86.66
8413
g3.62
96.19
S7.44
95.51
§8.25
73.6
§7.57
§5.94
8472
95.23
83,62
79
95.85
g5.13
88.63
99.12
97.54
95.72
©4.85
§4.95
£4.95
81.06
84.52
95.8
7217
§5.99

878
833
913
927
€31
821
S038
8086
80.5
624
83.5
749
833
€06
832
833
88
o0
785
852
828
833
735
737
8338
639
77.8
78
821
g4
83.1
§56
95
977

871
€39
&1
93.2
g74
964
%9
953
813
974
6.3
1003
1007
931
975
.5
855
8.7
825
6.2
74
803
§7.5
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
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GRRR
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18
18
18
18

18
1
12

12

[ NI TR SO RN R~ ]

s
o

131.8
101.8
9.8
157.8
189.1
2071
¢M.s
6E
oe
42
§93
90.8

754
1021
1493
177.7
671
283
60.6

12.8
245

98

177.9
1712
1841
196.6
1329
145.5
56.6
1244

1148
2935
336.8
26
126
743
E47
57.2
64.1
725
€0.€
85.8
96
107.3
57.7
176.8
180.8
185
191.6
186.2
220.2
186.7
162.9
1497
135
2481

121
132
83
16.5
108
1.7
4
29
1.7
06

13.2
08

53
€7
87
26
g8
21
3€
72
1.3
17.2
18.9
203
124
18.3
48
458
19
08
S
06
205
127
1
8¢
127
123

118
10.5

€8
13.6
20.6
184
16.6

156
1.8
g€
12:9
9.1
g4
e,

1378 10.1 $6.83 S84
107.8 14 93.73 85.2
891 71 §3.18 846

1€5.7 13.8 £6.26 7.7
185.8 8.7 8087 823
218 87 81.31 82.7
96 43 98.27 9.7
£0.4 9 857 833

405 2.3 88.61 816
483 10 88.15 g1
£7.2 10.2 80.76 844
1303 59 76.42 804
138.3 64 77.73 821
1e7 72 89.55 928
100.6 47 94.4 5.8
168 85 7871 204
1857 10.2 g1.01 &6
2147 114 842 89.2
1851 11.6 87.2 2.2
192.5 107 89.92 849
205 36 8473 857
219 9.5 78.73 4.4
2359 g 82.18 871
17386 149 91.89 836
1€3.9 9 76.6 73.2
1833 8.9 76.92 813
1841 10 85.8 832
135.7 148 £4.385 6.2
148.3 4.1 759 774
594 49 83.7 211
137.2 19 737 72
26 0.6 77.08 731
119 51 8794 833
256.5 06 8247 833
3293 147 78.58 76.6
0.8 109 €EMN €5.9
126.2 93 76.01 78
783 74 7769 733
€6.9 104 76.72 783
56.7 108 75.28 77
64 107 7369 758

738 8.7 714 732
881 7 €843 706
96.9 €€.03 €7.7

6.2
g7.8 5.5 €457 €8.7
142 57 €417 €57
€0.2 1.9 74.06 755

177 16.2 7295 7438
180.2 158 7221 742
186.2 131 7149 735
1813 13.7 71.18 73.2
1842 127 708 728
2138 8.5 69.96 721
1728 7.6 €5.67 718
1594 9.9 6984 713

137 6.7 €8.51 706
126.5 6.9 €7.52 €9.3
3574 233 £6.04 £3.2
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
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2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
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10
10
10
10
10
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1"
1
1"
1
11
1"
11
11
"
1
1"
1
1"
"
"
"
"
1"
i
"
1"
"
1
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11
1"
"
1"
11
"
1"
i1
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1"
1
1
1
"
"
1
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1"
"
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"
1"
1
1
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52
156
1337
156.¢
Rty
116.5
133
1004
0.8
97.5
102.3
1284
76.2
1551
156.2
180.5
196.4
179.2
1454
70.8
118.2
148.9
1494
1478
1257
146.3
1471
1341
1214
1288
1358
1455
148.2
160.7
155.6
150.5
146.3
1707
1711
181
152
1261
1279
1315
132
1328
1316
141
1401
1585.2
157.2
160.3
1645
159.5
1528
150.5
1434
153.5

20.6
6.1
1€6.5
17
5.1
48
13.5

34
21
48
35
48
7.3
€8
43
85
88

77
2.1
10.1
10.1
9.2
10.8
10.2

101 19.2 £5.59 5786
1423 6.1 51.73 52
135.7 134 71.38 728
1€8.2 14 69.7 707
3235 51 €0.02 €09
1222 4.6 6453 €8.3

183.2 14 £9.82 61.2
959 3 6561 €5.9
50 24 5874 938

174 21 €0.02 €05
87.7 46 6564 €6.7
113.8 36 €3.32 €1.9
69.3 35 7384 7386
1457 59 273 323

1429 47 26 21
186.1 28 424 474
2014 5.9 44 49
1817 6.1 26 41

1341 59 358 408
€64 €64 185 235
147 6.7 297 47
152 67 278 329
149 77 257 20.7
1424 69 279 329
1334 8.2 26 K3
1423 76 234 234
1424 €2 275 325
1269 57 304 354
117 71 274 324
123.3 84 251 3141
1355 88 251 2041

1246 96 27 32
149.2 10.7 315 365
1637 9.2 26 41
1545 63 347 337
1439 8.2 28 33
1442 104 255 205
170.2 9.7 24 39

171 109 351 401
1618 " 358 408
1526 10 3141 381
135.2 14 271 321

127 10 269 319
1277 102 197 247

13 3 235 285
1313 8.3 33.2 3.2

130 107 307 57
1388 93 304 354

1375 6.6 29 34
151.2 8.2 318 3538
1837 81 316 %8

1513 7.5 3138 838
1538 94 347 3937
183.6 9.1 kX 28

1454 658 315 3B
1352 48 154 204
1359 72 551 €0.1
1538 48 10.8 158
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2001 1" 13 10 161.7 14.9 1634 131 616 €5.6
2001 " 13 " 161.5 15.9 1€3.5 13.9 62.5 67.5
2001 1" 13 12 1428 12.7 1454 7.6 30.87 24

2001 11 13 13 126.6 12.2 1328 6.8 27.58 297
2001 " 13 20 1401 17.3 129.7 1" €3.14 €55
2001 1" 13 21 1425 1€.2 137.3 10.1 82.39 €53
2001 1" 13 22 128.3 16.5 1326 1 62.12 €47
2001 " 13 23 147 171 1426 11.6 61.85 €48

2001 11 14 0 150.7 18.1 146 111 €1.08 €4.1
2001 1" 14 1 1833 151 143.4 10.9 €0.62 €3.7
2001 11 14 2 150.4 17 1458 119 60.33 63.2
2001 1" 14 3 1541 16.7 152.4 127 61.5 €33
2001 11 14 4 1518 154 1431 118 €0.57 €4

2001 1" 14 5 1571 14 1555 1" 60.92 g4.1
2001 11 14 B 152.8 148 1518 14 6186 €3.7
2001 1" 14 7 1481 127 1444 9.7 €0.52 €2

2001 11 14 8 131.2 13.3 129.9 10.9 €163 €3.2
2001 1" 14 18 108.5 9 1045 £.8 €493 €74
2001 1 14 19 108.2 10 1026 8.1 €2.34 €54
2001 " 14 20 1106 10.3 106.1 85 €455 €54
2001 1 14 21 1158 1.8 114 96 €3.62 €6

2001 " 14 22 1243 15 124 1.7 63.36 €5.6
2001 1" 14 23 1143 10.8 1m2 92 €2.02 €438
2001 1" 15 0 1161 9.6 1131 73 €1.03 €35
2001 1 15 1 106.3 g1 8.3 75 £9.75 €2.1
2001 1 15 2 112 8.2 1038 64 £5.06 €1.6
2001 11 15 3 109.2 8.2 1035 6.7 £8.73 61.7
2001 1" 15 e 100.8 g1 857 3 £8.33 61.7
2001 1 15 S 1014 86 .5 72 $8.12 614
2001 " 15 6 937 10.3 893 87 §7.96 €13
2001 1" 15 7 103 9 g8.1 32 5754 €1.8
2001 1 15 8 701 55 499 0.9 573 62.1
2001 11 15 9 24 0g 25 0.6 £7.42 €24
2001 1" 15 14 €1.9 9.5 61.2 82 50.2 €27
2001 11 18 16 128.3 10.2 129.7 9.1 €1.76 €5.1

2001 1" 18 17 1054 g4 100.3 6.1 €2.02 €5.3
2001 1 16 18 105.6 72 100.2 6.1 €185 €47
2001 1" 16 19 1124 71 107.6 ST €1.07 64
2001 1" 18 20 121.8 78 1225 €5 €0.56 €39
2001 1 18 21 110.8 7 108.5 &8 €043 638
2001 1 18 22 101.6 €4 a7 55 60.1 634
2001 1 16 23 173 65 11.3 48 €0.07 €3.2
2001 1 17 0 1213 21 17.2 64 £8.03 82.5
2001 " 17 1 126.5 10.8 1378 &8 57.7 9.4
2001 11 19 7 3371 30.8 3373 27 £2.94 44
2001 11 30 17 2226 133 2177 75 65.82 €42
2001 12 6 6 2601 37 2487 37 €422 g2.7

2001 12 E 18 1204 ST 128 87 4807 433
2001 12 1" 10 0 0 0 0 0 0
2001 12 " 12 a 0 1] 0 0 0
2001 12 1 12 i} 0 0 0 0 4]
2001 12 1 14 0 1] 0 0 0 0
2001 12 12 7 0 0 0 0 0 0
2001 12 12 8 a 0 0 0 0 0
2001 12 15 8 1424 0.8 1389 1.9 43.3 43.5
2001 12 17 9 €81 77 66 12 4217 452
2001 12 20 10 1782 134 1785 1.6 437 0.3
2001 12 27 21 140 27 116 37 522 524
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2001 12 29 2 322 72 3213 72 471 439
2001 12 3 12 23.2 114 235 10.3 3188 33
2002 3 21 13 210 2286 €.70 19.4 2252 255
2002 4 10 17 147.30 13.7 144.70 14 et S
2002 = 9 9 311.70 87 268.70 82 7241 feu
2002 S 13 8 356.60 188  248.6€0 16.8 4831 a

2002 5 13 12 5.00 182 35860 16.2 4845 Lot
2002 8 12 12 120.50 S. 152.10 10.1 83.89 £
2002 o} 1 8 24460 76 326.10 S 73383 LRE
2002 9 1 9 250.70 82 240.70 76 75.85 S

2002 9 1" 10 240 7 35410 6.7 7448 -~

2002 9 11 " 1.10 41 25240 38 7747 ==t
2002 9 11 12 22.90 35 18.30 27 80.97 —a
2002 9 1 12 36.20 7 €2.90 29 86.26 A2
2002 ] 12 12 2540 18 2430 24 8243 e
2002 9 12 13 220 58 1.80 0.6 85.13 =

2002 9 12 14 52.20 25 43.90 2 86.93 i
2002 9 16 9 13.60 €4 £.10 59 70.98 2t
2002 9 18 10 22.80 48 1€.00 41 7333 i
2002 9 16 12 35.60 25 £8.40 15 7642 B
2002 ] 23 9 £5.90 1.3 4480 868 = £
2002 9 23 10 220 06 36.10 4.1 £623 e
2002 ] 26 8 210 3 3.00 57 €7.13 ==

2002 -] 28 9 ©6.50 7.3 1.80 19.7 74.89 s
2002 9 26 10 30.70 9.2 1.80 217 7493 iz
2002 9 26 1 10.60 0.6 1.60 72 7545 iz
2002 9 26 12 2510 0.8 1.80 0.6 8369 e
2002 9 26 13 10.70 117 35490 0€ £1.93 B
2003 2 17 12 240 7 172.20 6.1 57.29 EERE]
2003 2 17 14 12.20 48 1€2.20 2.7 £6.90 =

2003 2 24 9 15.10 17.8 8.40 174 23.00 243
2003 2 24 0 15.20 19 €10 12 2351 2439
2003 3 5 8 8.40 121 35540 111 2098 B
2003 2 5 9 253.20 9.8 345.30 74 31.07 st
2003 2 6 14 79.10 s7 61.30 59 $8.17 S
2003 2 6 15 95.60 232 118.20 36 £8.62 e
2003 3 10 8 358.10 89 353.00 48 3821 2
2003 3 10 9 240 148 18.40 23 37.54 =2
2003 3 12 8 169.30 75 17540 116 €491 S
2003 2 12 9 182.60 10.5 173.80 15.2 €6.97 At
2003 2 12 13 186.30 93 175.80 126 73.70 i
2003 3 13 8 42.60 21 35.00 15 62.13 =

2003 4 10 8 192.30 47 176.70 1.8 50.04 433
2003 4 10 10 152.50 48 137.50 4.1 $6.53 £35
2003 4 10 14 216.70 26 205.90 19 70.19 2020
2003 4 " " 150.€0 34 140.50 37 €3.72 252
2003 & 27 10 168.70 44 147.20 4 7823 79.3
2003 & 27 1" 118.00 36 111.00 35 £1.09 822
2003 & 27 12 183.90 42 178.50 33 85.25 854
2003 9 4 9 12.30 7.7 9.20 6.9 7328 743
2003 9 1" 7 184.80 12 184.20 9.1 76.38 e
2003 9 1" 8 14.50 33 11.60 25 7498 e
2004 4 25 6 760 07 §7.80 o0e $93.00 €0.9
2004 4 25 7 148.30 39 148.20 e €93.00 €D.6
2004 B 25 8 161.80 6.6 154.0 5 $93.00 €0.7
2004 B 25 9 138.80 36 128.€0 31 $29.00 €1.8
2004 4 25 10 21.00 3 2290 3 §93.00 €3.3
2004 4 25 1" 7270 26 75.20 26 £93.00 €5.3
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82.90
121.10
115.30
97.60
117.80
111.00
12840
135.70
125.10
114.20
128.50
34450

18.30

10.80

220
347.70

62.30
267.70

13.860
356.70
£3.60
45.00
49.10
26.60
380.70

4.70

12.80
253.10
355.80
42,60
60.50
41.60
M7.50
207.70
48.10

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.c0
0.00
0.00

3
6.5
81
8.1

10.6
9.9
128
128
8.4
8.4
84
6.7
95
124
211
139
1.7
34
9.1
1.1
127
17.2
19.2
18.3
11.3
20
19.2

c
2.

36
37
37
3.8
18.9
121
28
0.6
0.6
0.6
0.e
0.6
0.8
06
0.6
0.6
06
08
0.6
08
06
0.
0.6
0.6
0.
0.6
0.6
0.8

7€.80 29 $83.00 €9.2
118.10 6.2 £33.00 714
111.50 75 $33.00 736
9220 75 ££3.00 751
115.80 99 £35.00 75.7
108.20 a1 $33.00 75.8
126.20 107 $39.00 748
135.2 94 $33.00 728
126.70 48 £93.00 70.7
110.50 54 £35.00 €36
145.20 34 $93.00 67
330.90 8 £39.00 €5.2
€.30 6.1 $55.00 €5.8
450 107 $83.00 €35
357.20 16.6 §53.00 627
34370 1 $33.00 €3.1
217.€0 36 $93.00 619
231.30 27 559.00 €15
356.30 8.3 553.00 623
348.20 94 $93.00 €22
£0.00 9.7 £0.04 =L
40.90 14.9 £0.84 43.7
4510 155 51.15 454
33.10 15.2 50.88 252
356.40 10.1 €1.26 Lz
353.10 15.2 €6.33 €5.9
€.10 16 £7.51 €35
310.20 35 63.94 €33
35450 33 87.01 €3.2
30.30 3 78.11 776
85.70 29 77.33 79.4
48.90 23 7942
318.50 a7 45.10
304.00 104 4571
£2.80 2 57.05
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 o0& 0.00

S
w
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D6
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0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
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0.00 0E 0.00
0.00 06 0.00
0.00 06 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 06 0.00
0.00 06 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.0 0.6 0.00
0.00 06 0.00
0.00 06 0.00
0.00 06 0.00
0.00 06 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.20 0E -5.00
0.20 D& -5.00
307.40 25 -247
0.00 0.6 0.00
0.00 0.6 0.00
0.00 0.6 0.00
0.00 06 0.00
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0.00
0.00
0.00
210
54.60
230.10
236.90
§0.10
50.20
47.10
42.90
213.60
202.30
165.80
190.50
202.20
208.€0
211.10
205.60
211.00
210.00
218.80
229.00
74.00
355.60
255.60
359.60
358.60
358.60
359.60
359.60
359.60
358.60
359.60
259.60
359.60
7.30
7.90
112.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.6
0.6
0.6
0.6
0.6
06
06
0.6
41
17.6
1841
19.4
19.8
19.5
13.2
18.2
16.4
15.8
15.4
18.8
18.7
20.7
213
21
251
263

256

0O 00 00000 o000

0.00 0.6 0.00 0
0.00 0.6 0.00 0
0.00 0.6 0.00 0
0.00 06 0.00 0
0.00 0.6 0.00 0
0.00 06 0.00 0
0.00 0.6 0.00 0
020 0.6 0.00 0
232.20 104 -5.00 0
231.90 17 -5.00 0
235.80 18 -5.00 0
37.90 8.3 21.40 214
31.90 19.2 3323 38
€0.30 128 $8.20 103.2
31.30 127 45.51 £0.2
212.20 12.3 €4.70 €9.7

199.00 9 €470 €9.7
180.00 102 €470 €9.7
187.20 94 §4.70 £3.7
20040 11.9 €470 €3y
208.40 124 €470 €3.7
211.40 135 €4.70 €9.7
204.70 14.4 €4.70 €9.7
210.€0 145 €4.70 €3.7
207.20 17.2 £4.70 €3.7
216.70 174 €4.70 €37
227.80 17.6 €4.70 €37
264.00 43 63.03 €5.5

1.30 0.6 -0.01 4]
1.20 0.6 -0.01
1.30 0.6 -0.01
1.30 0.6 -0.01
1.20 0.6 -0.01

1.20 0.6 -0.01
1.20 0.6 -0.01
1.20 0.6 -0.01
1.20 0.6 -0.01
1.20 06 -0.01
1.20 06 -0.01
1.20 06 -0.01
44.10 0.6 -3.07
35.60 0.6 -5.00

0O 00 Do oDODoDoD oD oDD OO oOoOoOoD OO oO0OD oo oo

€7.70 4.1 -295
0.00 0 0.00
0.00 0 0.00
0.00 0 0.00
0.00 0 0.00
0.00 0 0.00
0.00 4] 0.00
0.00 0 0.00
0.00 0 0.00
0.00 a 0.00
0.00 0 0.00
0.00 0 0.00




E.3

ENERCON SERVICES, INC.

CPNPP Short-Term Atmospheric
Dispersion Calculation

CALC. NO.
TXUT-001-FSAR-2.3-CALC-022

REV. 0

PAGE NO. 39 of 122

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

m o M o Mo Mmoo o oo ooomoMmoOo oo oo ooomoMmOoOOo oMo omomoDm oMo o0 DM o D oD OoDMmOEDDmODODmODmODOMmODmoD o,

BB R B R R W W WL DWW WD LW W W WL DWW WWWWWRNRRK RPN PR PR PR PR RODRD DD NDNDN

W0 o0 N W RN e D

I ) -
s 0NRNNBSs D

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.c0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0O 00 00 000 00000000000 0000000 0000000 000000000 000000000000

0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.c0 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0




E3

ENERCON SERVICES, INC.

CPNPP Short-Term Atmospheric
Dispersion Calculation

CALC. NO.
TXUT-001-FSAR-2.3-CALC-022

REV. 0

PAGE NO. 40 of 122

2005
2005
2005
2005
2005
2005
200S
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

™ @ ™ ™ 0o m M M ™ mMm M @M M m M

o

© o o oMo o ®d o momoK o ooomoOoDmOOOoDe MmO oo o Mmoo Mo ™o o

Lo S R R e e S LR L T L O A B LB O R LT T4 N L4 L O L I L o A R O o T 4 B S A S . - T T O St St -t Sy S N S S

mm D m

(=}

21

N
S8

D O N OO R W RN O

[
5]

W o N DR W e O

Y
- 0

0.00
0.00
0.00
0.c0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

O 0o 0000000 O0O00DO0O0O0D00D0D 00D O 0D 00000 0D 0 DOODODDOO0DOODODCOODODODO0ODDODODDODDOD B

0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 1}
0.00 0 0.00 0
0.00 1] 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 s}
0.00 0 0.00 o
0.00 0 0.00 0
0.00 0 0.00 0
0.00 a 0.00 0
0.00 0 0.00 o
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 4]
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 1]
0.00 0 0.00 o
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0




E.3

ENERCON SERVICES, INC.

CPNPP Short-Term Atmospheric
Dispersion Calculation

CALC. NO.
TXUT-001-FSAR-2.3-CALC-022

REV. 0

PAGE NO. 41 of 122

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

L' T T S~ T s T~ T e T+ O B T N+ O o I« O« o« N O - s e e o N T O o e e e O N L N s S & e e s e e = = = L T T - e T o O« B B« s T I I I I = )

@ o o o 0 o o 0o 0o 2 ® DN NN NN SN NN NN NN NN SN NN SNSN NN NNNOOoOO OO oo Do, OO D

w - W O N @ ;M W

O 0N OO s N O

- ek wh
N - O

12

0o N3 R W N - O

- wh wb
N - O

74

T SR S Gy
~N ®» W

0.00
0.00
0.c0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.c0
0.00
0.00
0.00
0.00
0.00
0.00

000000000000 000000000 000000000000 O0000O00DO0O0DDOODOODOD ODODOD OOODO

0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.c0 0 0.00 0
0.00 0 0.00 1]
0.00 0 0.00 0
0.00 0 0.00 o
0.00 0 0.00 4]
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 o
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 o
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
Q.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0




Ed

ENERCON SERVICES, INC.

CPNPP Short-Term Atmospheric
Dispersion Calculation

CALC. NO.
TXUT-001-FSAR-2.3-CALC-022

REV. 0

PAGE NO. 42 of 122

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

D oo O o Mmoo o0 o o Mmoo oo oooaooo oo o000 oD0 e oMo oM oo oMM o@Oo o @oODEOMEe oMo oo o oo o Mmoo o

O O O YW O O © OO OO OO 0w o0oO OO OO oo oo o o D

- ek
o o0 o

21

NN
w o~

© 0N O R WORN = O

B B N ) b b Gl eh ek mh el e ek sk
W N = O OO~ DN s W - O

LU= R I L L S B == |

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.c0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.c0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0O 00 0000000 0000000000000 000000000000 0000000000000 000000

0.00 0 0.00 0
0.00 0 0.00 4]
0.00 0 0.00 4]
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 o
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 o
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 ¢}
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 4]
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 4]
0.00 0 0.00 4]
0.00 0 0.00 4]
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0
0.00 0 0.00 0




E.3

ENERCON SERVICES, INC.

CPNPP Short-Term Atmospheric
Dispersion Calculation

CALC. NO.
TXUT-001-FSAR-2.3-CALC-022

REV. 0

PAGE NO. 43 of 122

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

m o om oo o Mmoo o mOoDmoDMmMOMQOAOEOOO@DOEOOMmMO®DO®DOOOOMOOO®ODOO MOMOMOMOOOMOoOMmOMOOOMO®DOMO™MEODODO®M O M OMOMODMOA MMM oM

O W N 3@ G s N - O

0w W N DN E WO - O

O G o S ey e S S ST §
W m ~ 3O N bW - D

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0O 0000 000 00000000000