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EXECUTIVE SUMMARY

~ This report summarizes the meteorological conditions at the PPL Susquehanna Steam Electric

- Station (SSES) for the year 2005. The station is located i n the Susquehanna Valley near the
town of Berwick, PA and the borough of Nescopeck, PA. The report will provide summaries for
several meteorological parameters as measured at the primary meteorological tower located on
the SSES site. Additionally, the report will provide atmospheric dispersion estimates of relative
concentrations of radionuclides (X/Q) for several offsite areas. These dispersion estimates were
derived using the XDCALC and WINDOW programs Wthh follow the Nuclear Regulatory .
Commission (NRC) technical guidance. -

Sectlon 1 ‘summarizes the meteorological data collection program currently in operatron at SSES '
Section 1.1 describes the onsite meteorologrcal measurements program. Section 1.2 provides a
brief climatological summary for the area surroundmg SSES. Section 1.3 prov1des a summary of
the following measured parameters: wind direction, wind speed, temperature, dew point

temperature (a measure of atmospheric water vapor), atmospheric stability, and prec1p1tatron In-

depth tables and figures are presented to help the reader better understand the various - -
meteorological conditions and the climatological environment at the station as well as
- Pennsylvania’s northern Susquehanna Valley. :

An established data review quality assurance program at ABS Consulting, Inc. (ABS)
substantiates the quality of data obtained from the meteorological monitoring program at the
SSES. This review includes daily interrogation, evaluation and validation of the data by.
meteorologists specializing in air quality. The meteorological data are then compiled on a
monthly, quarterly and annual basis. Data from the primary meteorological tower are validated
by crosschecks with data from an independent, backup meteorological tower located on the
SSES site. Additional checks are made to a supplemental meteorological tower located offsite in
‘the Susquehanna River plain. Meteorological data from the SSES meteorological monitoring
program are also compared to offsite meteorological data at the regional National Weather

~ Service observing sites in Williamsport, PA and Avoca, PA. With the exoeption ofan
‘underestimation of precipitation, the program data are representatrve of the meteorological
condltlons at the SSES site. .

The NRC recommends an annual data recovery for wind direction, wind speed and atmospheric
stability of at least 90 percent for a height level that represents the effluent release point. This
recommended recovery of 90 percent was again exceeded during 2005 with the actual recovery
percentages presented in Table 1.

Section 2 describes the long-term (routine) and short-term (accident) atmospheric dispersion -
estimates that were computed using onsite meteorological data for 2005. The 2005 dispersion
estimates are compared to estimates from previous years that were reported in the SSES Final
Safety Analysis Report (FSAR) and subsequent annual meteorological summaries. The -
dispersion estimates for 2005 are within the range of previous years. Evaluation of flooding
estimates based on the years precipitation is also within the range quoted in the SSES FSAR.
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Dispersion calculations only use the terrain/recirculation factors for the long-term calculation of
X/Qs. This was to be consistent with the regulatory position on the calculation of short-term
X/Qs where recirculation factors are not used. No changes to the site boundary distances
.occurred in 2005. :

~ This report summarizes and documents the meteorologlcal parameters at SSES. It also serves as
imput to an ongomg chmatologlcal database for the SSES site and surroundlng areas.
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1.1 INTRODUCTION‘

The purpose of th1s report is to prov1de a summary of the 2005 meteorological data at the
-Susquehanna Steam Electric Station (SSES). | The report uses several calculation programs from
the Meteorological Information and Dose Assessment Software (MIDAS) suite of programs to
- generate tables and figures included in the report. All of the calculations used hourly
meteorological data from SSES meteorological towers (primary and backup) The hourly
averaged data came from the onsite CR21X data loggers. :

1.2 INPUT DATA

1.2.1 Meteorological Data

Meteorological data have been collected at the SSES site since the early 1970s. At the present
time, the meteorological system is based on a 200 ft high tower located approximately 1000 fi to
the southeast of the plant. Wind sensors are mounted at the -10m and 60m elevations on this -
tower. Vertical temperature differential is measured with redundant sensor pairs between the

10m and 60m levels. Sigma theta (the standard deviation of horizontal wind direction) is -

“calculated from wind direction at both levels. Dew point and ambient temperature sensors are
‘ present at the 10m level. Prec1p1tat10n is measured at ground level '

An onsite backup meteorologlcal tower was erected in 1982. It is a 10m tower providing
alternative measurements of wind. speed wind direction and sigma theta. A 10m supplemental -
downriver meteorological tower is also available. This tower measures wind speed, wind -
directions, sigma theta, temperature and dew pomt ‘ ’ '

SSES meteorologrcal data are transmltted to the plant Control Room, Technlcal Support Center,
and Emergency Operations Facility for emergency response availability. The data are also
transmitted via telephone data line d1rect1y to the ABS office in Rockvrlle Maryland

‘The onsite CR21X data loggers at SSES generated the meteorologlcal data used in all

calculations. The data are hourly averages with the exception of the rainfall data that is the total
rainfall for the hour. These data were transmitted to ABS Consulting on a daily basis using the
Campbell Scientific PC-208W program. Once the data was received, an ABS Meteorologist
reviewed it. Data were compared between tower levels and between the primary, backup and :
downriver towers. When drscrepanc1es were found bad data were edited out of the database.

These periods of bad or missing data were left out of all calculations. ' ’
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1.3. METHODOLOGY

" 1.3.1 MIDAS Software Calculations

The calculations performed for this report used MIDAS programs to generate tables and figures. -
- All calculations used a final set of hourly meteorological data generated by ABS Consulting.
' The MIDAS programs used in the calculations have been previously validated in The
Verification -and Validation of MIDAS (Meteorologrcal Informatlon and Dose Assessment
.System) Volumes 1 and 2, December 1988 (Reference 9). - : :

- The following MIDAS programs were run to generate thlS report:

MIDMT — Meteorological Trend Plot

- MIDEM - Edit Meteorological Data

MIDJF - Joint Frequency Distribution Table
MIDBD - Data Recovery Percentage Table
MIDRO - Wind Rose Plot . -

MIDMA - Meteorologlcal Average Data Table
XDCALC - X/Q Calculations '
XQINTR - X/Q Results at Spemﬁc Locations.

Long-term d1spers1on modeling for effluents from normal operation of SSES is done using the
MIDAS system XDCALC program, a straight-line Gaussian plume model designed to estimate
.average relative concentration. The model was developed in accordance with U.S. NRC
Regulatory Guide 1.111 (Reference 3). For periods when the 10m wind speed 1s calm, the actual

wmd direction that occurred is used. :

'XDCALC and the XQINTR pregram that interpolates X/Q values to exact locations both use
terrain correction factors to account for the temporal and spatial variations in the airflow in the
region. A straight-line trajectory- model assumes that a constant mean wind transports and

diffuses effluents in the direction of airflow at the release point within the entire region of |

. interest. The SSES terrain correction factors were taken from SSES FSAR Table 2.3-128
. Reference 5). a

“The WINDOW program was used for short-term diffusion estimates for 0-2 hour up to 30-day
periods. The methodology used in WINDOW is described in NRC Regulatory Guide 1.145
(1982) (Reference 4). Allowances are made for plume meander during light winds and stable
atmospheric conditions. The WINDOW methodology is distance and direction dependent.
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2.0 METEOROLOGY

2.1 .‘ONSITE »METEOROLOGICAL MEASUREMENTS PROGRAM

The onsite meteoro]oglcal program is designed to prov1de accurate and complete meteorologlcal‘
‘monitoring of the SSES site area. The program also produces accurate, summarized, hourly
meteorological data for use as input in atmospheric. drspersmn estimate computer programs. .
Onsite meteorological data are processed and analyzed by air quahty meteorologists using
statistical computer programs. The output from these: programs is then used as data input by
~ atmospheric dispersion estimate computer programs. Atmospheric dispersion estimates provide
valuable information to safety planners for both routine and'accidental radioactive releases. - This
information is also used when estimating the possible consequences of hypothetical accident
_scenarios. Analysis of meteorologlcal data prov1des an assessment of the diffusion patterns .
charactenstlc to the site.

2.1.1 Meteorological ToWers“

In November 1972 a 300 ft steel framed primary meteorologlcal tower was erected at the SSES
site approximately 1000 ft southeast of the Unit 1/Unit 2 Reactor Building. =~ Recorded
. meteorolog1cal data from the tower’s sensors are used to define the stability and movement of
- the layer of air into which the effluent from the facility would be released. In late June 1981,a
major modification to the primary tower was performed by moving the wind and temperature
sensors to 10 meters (33 ft) and 60 meters (197 ft). The rain gauge was left at the base of the
tower. Also in 1981, a backup tower was erected to provide comparative meteorological data to
“the primary tower and to serve as a secondary data source in the event of sensor failure on the
primary tower. This backup tower is used to measure wind speed and wind direction at the
" 10-meter level. The variability of wind direction (sigma theta) is also derived at this level and
can be used to gauge atmospheric stability. The backup tower is located approximately 1600 ft
north-northeast of the primary tower (see Figure 16). A 60-meter tower replaced the primary
‘tower in November 2001, located about 25 ft southwest of the original tower. All of the
instrumentation from the original 300 fi. tower was transferred to the new 60m tower at their
same locations. :

_ T_wo supplemental 10-meter towers were erected in 1985. In reference to their positions relative -

_ to the SSES site, these towers were named the “upriver” tower and the “downriver” tower.-
Figure 16 shows the location of the upriver tower that is used for the purpose of measuring the
effects of the Susquehanna River Valley on atmospheric dispersion and transport of site airborne
effluents. Wind speed and wind direction are measured at both towers with temperature and dew
point temperature measured at the downriver tower. Variability of wind direction is derived at
the 10-meter level at both tower locations. Meteorological data validation at the upriver tower
was terminated on October 1, 1994. No data from the upriver tower is included in this report.
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2.1.2 Instrumentation

‘New meteorological instrumentation was installed on the primary and backup towers in early
October 1988. © This instrumentation along with the downriver supplemental tower
instrumentation is described in Appendix A. Model numbers sensor herghts and a brief
description of instrument characteristics are prov1ded : :

Calibration and maintenance are conducted semi- annu'ally on the primary, backup and downriver
* tower systems in accordance with the frequencies and procedures | prescnbed in the
vmanufacturer $ operatlng and maintenance manuals. -

2.1.3 -Data Reductlon

Since April 1, 1992, the primary method of compiling the hourly meteorological data record was
by transmission of the data via telephone line from the SSES meteorological shelters. These data
now go directly to the ABS office in Rockville, Maryland. Prior to April 1992, data were
received for review via electronic media from the PPL corporate computer in Allentown,
Pennsylvania. This modification was made to eliminate. duplication of the data (and the potential
for error) by creating one validated meteorological database. The digital meteorological data are
inspected daily by meteorologists to identify perlods of questionable or missing data.- Digital - '

~ meteorological data that are questionable or missing are compared to data obtained via analog

strip charts, maintained by the PPL staff at SSES. The analog strip chart data are used to replace ’
questlonable or missing digital data as necessary.

. The meteorological parameters required by atmospheric diffusion estimate computer models are
wind speed, wind direction and atmospheric stability. Atmospheric stability is determined by
measuring the change in temperature with respect to height at the two levels of 10 and 60 meters.
The summarized hourly data are used as input to two atmospheric dispersion estimate computer
programs: the short-term (accident) atmospheric dispersion model (WINDOW) and the long-
term (annual average) atmospheric dlspersmn model (XDCALC).

2.1.4 Data Recovery

Data recovery for all of the meteorological parameters measured at the primary, backup and
downriver towers during 2005 is included in Table 1.. The joint data recovery during 2005 for
the meteorological parameters measured at the primary tower was very good with recoveries of
99% or greater for all parameters, with the exception of the 60m wind direction (83%) and the
rain gage (95%). With the exception of the 60m wind direction this is well above the 90 percent

level recomrnended in NRC Regulatory Guide 1.23 (Reference 2)

2.2 REGIONAL CLIMATOLOGY

The regional climatology near the SSES site is profoundly influenced by the surrounding
mountains and the Susquehanna River Valley, which is oriented from southwest to northeast.
The topography influences the temperature, winds and precipitation amounts year round. The
prevailing westerly winds that affect Pennsylvania carry most weather systems to the SSES
vicinity from the west and southwest. Precipitation is fairly evenly distributed throughout the
year; however, Atlantic coastal storms result in the heaviest rain and snowfalls during the fall,

winter and spring months. Heavy rainfall occasionally affects central Pennsylvania from the"

R-1288497-601, Rev. 0 8 of 95 April 12, 2006
. s:\wp\ppl\Annual Report 2005.doc : .



outer fringes or remnants of Atlantic tropical storms during the summer and early fall months.
The majority of summer precipitation occurs from showers and thunderstorms. Temperatures
usually range between 0 and 100 degrees Fahrenheit over the course of a year. ‘ :
23 ' LOCAL METEOROLOGY

23.1 Normal and Extreme Values of Meteorologlcal Parameters

- -,2 3. 1 1 Wmd Dtrectwn and Wind Speed

The- wmd dll'CCthIl class1ﬁcat1on system recommended by the NRC for annual meteorologlcal
summaries are the standard sixteen 22.5 degree wind direction sectors as deplcted in Figure 1.
Wind directions always refer to the sector that the wind is coming from. Specifically, a
southwest wind is defmed as a wind that ongmates from the southwest sector blowmg toward the
northeast sector. :

During 2005, the 10-meter wind direction with the- greatest frequency was from the east-
northeast sector (15.3% of the time) with the average wind speed from this sector.of 2.4 mph.
This was the twenty-first consecutive year that the east-northeast sector had the greatest
- frequency of wind. The most frequent 60-meter wind direction during 2005 was from the north-
* northeast sector (16.9% of the time) with the average wind speed originating from that sector of -
6.4 mph. Table2 summarizes the 2005 average wind speed and wind direction frequencies at the
primary tower from both the 10 and 60m levels. The wind direction at 60m was out-of service
from the end of May until the beginning of August due to a broken wind vane. A few periods
~with high wind speeds during that period register good wmd direction values. The remainder of
the penod was not used in the 2005 database. -

Table 3 lists annual hourly averages for wind directions and wind speeds at the 10 and 60-meter
levels.: This table clearly shows that wind speeds at night are less than daytime wind speeds. On-
average, the daytime winds flow “up the valley” and the lighter, overnight winds flow “down the
valley.” Extreme wind speeds at the SSES site usually occur with the passage of vigorous cold
fronts and the subsequent onset of high pressure or during violent thunderstorms. The peak
hourly average wind speed at the 10 and 60m levels were 19. 9 mph and 29.9 mph respeenvely
durmg 2005.

Tables 4 and 5 provide the 2005 wind direction persistence at the 10 and 60-meter levels. Wind
‘direction persistence is defined as the number of consecutive hours for which the wind
direction originated from the same sector. It is useful in determining predommance of wind
direction at the SSES site and the probablhty of wind direction continuing from any given sector
for consecutive hours. In 2005, the maximum 10-meter wind direction persistence was 12 hours
from the southwest, west-southwest and east-northeast sectors. The maximum 60-meter wind
direction . persistence was 17 hours, from the west-southwest . sector. From a historical
perspective, the greatest periods of wind persistence at SSES site are generally from the north-
northeast, east-northeast, or southwest sectors. When winds are blowing from these sectors,
there is a higher than normal probability that winds will continue from these sectors, especially
in the nighttime hours. These tend to also be the predominant wind directions for east coast
storms that can last for long periods of time. Figures 2 through 5 provide wind rose data at 10
and 60 meters on the primary tower, 10m on the backup tower and 10m on the downriver tower.
Wind roses display the frequency, in percent, of average wind direction and the wind speed
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groups from those dlrectlons The data is also presented in Table 2 for the pnmary tower 10
and 60m levels - :

' The dlumal variations of wind speed and direction at the 10 and 60- meter levels are presented in
Table 3. Figures 6 through 9 prov1de the reader w1th a graphlcal presentatlon of these data.

Table 6 puts the primary tower 10-meter wind speed and direction data for 2005 into historical
perspective. During 2005 the wind direction with the greatest frequency (as measured at the
primary tower) was from the east-northeast sector.  The second greatest wind direction frequency .
‘was from the southwest sector. At the primary tower, winds from the 10-meter level have
predominated from the east-northeast sector for 22 of the past 27 years including- the last
21 years in a row. At the 60m level the predominate direction in 2005 was from the north-
northeast. During the last 20 years the predominate wind direction has e1ther been from the .
north-northeast or southwest

2.3.1.2 Temperature and Atmosphenc Water Vapor

Table 7 prov1des annual averages for each hour of the day for the ambient air temperature and ,
the dew point temperature from the primary tower. Figures 10a, 10b, 11a and 11b graphically -
summarize the diurnal variation of the ambient and dew point temperatures from the primary and
downriver towers. The dew point temperature on both the primary and downriver towers
functioned normally during most of 2005. There were some time periods when they were
- reading too low, particularly during periods of rainfall and when the temperatures were below
freezing. Figures 12 and 13 show the average of the da11y maximums, mlmmums and averages
of temperature and dew point by month. - :

“The temperatures during 2005 were ‘a little above average. The winter temperatures were about a
three degrees cooler than normal, the spring about normal, the summer was quite ‘warm
averaging more than 4.5 degrees above normal. There were 13 days when temperatures reached
- above 90°F. This was well above the average, which is about 8 days per year. The remainder of
~ the year averaged about normal. During 2005, the greatest average hourly temperature of 95.8°F
occurred on August 13. The highest hourly average dew point temperature of 69. 4°F occurred
on July.27. ‘The lowest hourly average temperature of —7.0°F occurred on the morning of
January 28, 2005. The temperature dropped to below zero on five days during 2005.

Table 8 presents a Summary of mean annual values of temperature, wet bulb temperature, and
relative humidity at SSES since 1973. The mean annual temperature at SSES during 2005 was
49.7°F. July 2005 was the warmest month of the year with an average temperature of 73.2°F.

January was the coldest month of 2005 with an average temperature of 25.8°F. The weather ’ |

pattern during 2005 was somewhat irregular with longer than normal stretches of cold weather

‘during the winter and warm weather during the summer. There were about 46 days when the

temperature failed to get above 32°F, compared with the 27 days in a normal year. There were

several prolonged warm periods during 2005. These were from June 6-9, June 25-28, July 10-
13, July 18-21, August 1-5 and August 10-15 2005. Temperatures were particularly cold from
January 21-24, January 27 through February 2 and December 13-15 2005. The data used in this’
comparison were the 2005 SSES site data and 30-year average (1971 2000) NOAA data from
Scranton-Wilkes-Barre (measured at the Avon, PA a1rport) .
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© 2.3.1.3 Stability

The atmospheric stability at SSES is categorized using the Pasquill stability categories “A”
through “G”(Reference 1). Atmospheric stability is measured by the vertical air temperature
difference between the upper (60 meter level) and lower (10 meter level) temperature sensors at
~ the primary tower. .

- Temperature Change with

. Stability C!assification ' Pasquill Category Height (°C/50m)
Extremely unstable - A AT/AZ<-0.95
Moderately unstable B -0.95 < AT/AZ<-0.85 -
Slightly unstable - C -0.84 < AT/AZ £-0.75
Neutral v D -0.74 < AT/AZ<-0.25
Slightly stable - E -0.24 < AT/AZ. £0.75

| Moderately stable - F 0.76 < AT/IAZ<2.0
Extremely stable G 2.0 < AT/AZ

Table 9 presents the occurrence of Pasquill stability classes for each season of the year. During

2005, the greatest frequency of extremely unstable conditions (A) occurred in the summer. The

greatest frequency of extremely stable conditions (G) occurred during the fall. This pattern was
different than in recent years. There was a much higher percentage of “A” stablhty (about 12%).

This was probably caused by the high number of warm, sunny days. There were more hours of
‘stable (“G” stability) than in recent years. Figure 14 shows a diurnal plot of delta temperature by
 the time-of-day. Figure 15 shows a plot of the percent of stability category by time-of-day.

~ As required by the NRC, annual Joint Frequency Distributions (JFD) were computed for wind
speeds, wind directions, and stability categories. The annual JFD at 10 meters is presented in
Table 10 while the annual JFD at 60 meters is presented in Table 11." At the 10-meter level, the -
 greatest frequency of unstable conditions (stability Class A) occurred primarily with winds from
.the southwest sector. This would be a daytime phenomenon when southwest winds are
prevalent. The greatest frequency of stable conditions (stability Class G) occurred with very
light nighttime winds from the east-northeast sector. At the 60-meter level, the greatest
frequency of unstable conditions (stability Class A) also occurred with southwest sector winds.
. The greatest frequency of stable conditions (stability Class G) occurred with winds from the_
north-northeast sector. ,

Pasquill stability class persistence is defined as the number of consecutive hours the stability
class remains the same. The most consecutive occurrences of any Pasquill stability class were
48 hours of neutral stability (D) and slightly stable (E) The most consecutive occurrences of
extremely stable (G) conditions were 17 hours. :

As w1th the wind and temperature data, the Pasquﬂl stability class data for 2005 are put into
historical context in Table 12 that lists the percent occurrence of Pasquill stability classes for
each year since 1977. The 2005 Pasquill stability class distributions were somewhat different
than in recent years. This resulted in conditions that were different than the 25 years of site

history. There was about 19% unstable hours in 2005 compared to an overall average of about '

12%. Neutral hours occurred 31% of the time compared with a long-term average of 37%.
Stable hours occurred about 49% of the time versus a long-term average of about 51% of the
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time. Overali the differences in the Stabilify eategories had little affect on the’ ‘dispersion
estimates since there was an increase in “A” stability class (extremely unstable) as well “G” '
stablhty class (extremely stable) Wthh tended to offset each other.- :

2.3.14 Prectpttatwn _ |

~In central Pennsylvama the 30-year average (1971- 2000) annual precipitation values range from
41.59 inches in Williamsport, PA to 37.56 inches at Wilkes-Barre/Scranton Airport in Avoca,
PA. The annual precipitation total during 2005 was 48.12 inches in Williamsport and 36.68
inches in Avoca. The annual precipitation total as measured at the SSES site was 34.08 inches.
" The difference between the two NWS sites was mainly due to summertime hit and miss
thunderstorms and the passage of a tropical storm that had a much greater affect on Williamsport -
than Avoca or SSES. The precipitation for the year started somewhat above average for the first
four months of the year. However, the next five months were below normal with September
rainfall being a record monthly low for the last 30 years of 0.80 inches. The last three months of
the year had above average rain and snowfall. At SSES, the precipitation totals for 2005 were
also below normal as they were at Avoca. There was a period from the end of August through
the end of October when the rain gage was not functioning properly. Data from the two nearby
NWS sites were used to- substitute for the missing period. Precipitation at SSES tends to be
lower than the NWS sites particularly in the winter because the snow. is difficult to colléct and
melt, and during summer thunderstorms windblown rain may not end up in the tipping bucket.
‘The greatest one-day total at SSES was 1.65 inches on October 7, 2005. There were ten days
- with one inch or more of rain. Table 13 shows daily, monthly and annual precipitation at SSES.
“Table 14 shows the normal and 2005 monthly and annual prec1p1tat10n totals at Wllhamsport and
Avoca. : : -
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3.0 DIFFUSION ESTIMATES

The detailed methodology' of diffusion estimates is described in three’ NRC publicafions: '
Regulatory Guide 1.3, Revision 2 (June 1974) (Reference 11), Regulatory Guide 1.111 (March
1976) (Reference 3) and Regulatory Guide 1.145, Revision 1 (November 1982) (Reference 4).

The atmospheric dispersion programs (XDCALC and WINDOW) follow the criteria set forth by o

~ Regulatory Guides 1.111 and 1.145, respectively. Meteorological input data for 2005 SSES
 short-term and long-term diffusion estimates were provided in Enghsh units. The approach and',

~ calculation of d1ffus10n estimates are presented below.

BN | SHORT-TERM (ACCIDENT) DIFFUSION ESTIMATES

This section provides conservative estimates of atmospheric diffusion at both the Exclusion Area
Boundary (EAB) and the Low Population Zone (LPZ) for appropriate time periods up to 30 days.
“ The diffusion evaluations for short-term accidents were based on the assumption of a ground»”
level release; that is, no credit was taken for reduction in ground level concentrations due to an

 elevated plume. The 2005 meteorologlcal data from the pnmary tower at SSES ‘were used n the =~
: d1ffus1on calculations. : o

3.1.1 D]ffusmn Model for 0 to 2 Hours

The WINDOW computer code analytlca] procedure is used for eva]uatmg the O to 2- hour
" accident period. Allowances are made for plume meander during light winds and stable

atmospheric conditions. The methodo]ogy used in WINDOW is descnbed in NRC Regu]atory
Guide 1.145 (1982). _ o , '

The WINDOW method.o]‘og'y is distance and direction dependent. Variability Of Wind directiOn v
‘frequency was considered in determining the relative concentratlon (X/Q) values "The hourly

X/Q values were determined as descrlbed below.

-Durmg neutral and stable condmons when the wind speed at the lower (10 meter) ]evel is less.
. than 6 m/sec, the relatlve concentratlon is computed as: :

X 1.

—= - )
- Q unZ o, '
prbvided‘it is less than the greatest ya}ue calculated from either Equation 2 or 3
X 1 - .
‘ Q u(o G, +CcA) L .» ,
or
X I o o
LS - - @)
Q u(3mo,c,) | o :
where : ' ‘
" R-1288497-601, Rev. 0 _ _ 13 of 95 _  April 12,2006

s:\wp\ppl\Annual Report 2005.doc



- XQ = relatiV‘e concentration at ground level (sec/m’)

T = 314159
Cu = hourly average wind speed at the- IOImeter (33 ft) level above plant grade (m/sec)
¥, = lateral plume spread with meander and building wake effects, in m, a function of |

- atmospheric stability, wind speed, and downwind distance. For dlstances less
than or equal to 800 meters, I, = Moy, where M is a function of atmosphenc
’stabihty and wmd speed. For d1stances greater than 800 meters :

Zy: M _1)°y<800m)_+'°y

A = smallest vertical plane, cross- -sectional area of the bu1ld1ng from Wthh the
effluent is released (2973 m%) - : _

c - = building_shape factor 0.5 . :
iGy ', = | l_atéral plunae spread (m) at a given distance and stability. :
c, = ~ vertical plume spr_ead (m) at a given distance and stability

: Durmg all other atmospheric stabihty and/or wind speed condltlons X/Q 1s the greater value .
calculated from Equations 2 and 3. :

Plume meander was accounted for by modlfymg the lateral diffusmn coefﬁc1ent oy The
meander function (M) is evaluated as follows: :

(1) For Pasquill stablllty classes A to C at all wind speeds or all stability classes when the
- wind speed is greater than 6 m/sec, M equals 1. : -

(2). Forwind speeds less than or equal to 2 m/see, M assumes the following‘values:' 2 for
: D stability, 3 forE stability, 4 for F stability’and 6 for G stability. :

(3) For wind speeds between 2 m/sec and 6 nvsec, M is linearly 1nterpolated between 1 and
the stab111ty dependent values given in (2)

An hourly observation is considered to be calm if the wind speed is less than the threshold of the
wind instruments. For calm conditions a wind. speed is assigned equal to the vane or
anemometer starting speed, whichever is higher. During 2005, there were 13 hours of calm wind
measured at the primary tower 10-meter level. Invalid data are not considered.

3.1.1.1 Exclusion Area Boundary and Low Pbpulation Zone

The X/Q values at the Exclusion Area Boundary (EAB) and Low Population Zone (LPZ) are -
determined for each sector. These are defined as the X/Q values that are exceeded 0.5 percent of

the total time (NRC, 1982) To extract this value, the hourly X/Qs are sorted according to sector
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and magnitude. A cumulative probability distribution of X/Q values can easily be constructed
as: s o

. rank of X/Q° o
POVQ)= 9 @
X/Q populatron srze » .
~ where P(X/Q) is the probability of being exceeded. For example the tenth largest value of a
population of 100 values has a probability of being exceeded of 10/100, or 10 _percent. ‘The
greatest of the 16 sector X/Q values is deﬁned as the maximum sector X/Q value ‘

" For longer averaging tlmes, these hourly X/Q values are used to represent the 2-hour X/Q value.
Sector X/Q values are then determined for the EAB and LPZ for 8, 16, 72, and 624 hours by a
logarithmic interpolation between the 2-hour X/Q value in each sector and the annual average
X/Q (see Section 3.2) at the same pomt The hlghest of the 16 sector X/Q values are then;

" identified for each time period. - ’

3.1.1.2 Five Percent Overall Site X/Q‘ Values

The X/Q values which are exceeded no more than 5 perceht of the total time at the EAB and the

'LPZ are determined in a manner similar to the sector X/Q values. All of the hourly X/Q values o

are sorted according to magnitude (independent of direction) and the 5 percent value chosen.
‘The 5 percent overall site. X/Q values are also determined for 8, 16,. 72, and 624 hours by
logarithmic interpolation between the maximum annual average X/Q value and the 2-hour
5 percent overall srte X/Q value. '

- 312 Results of Short Term lefusmn Estlmates

The 0 5% sector X/Q and maximum sector X/Q values for the EAB and LPZ are given in Tables
- 15 and 16, respectively. Figures 17 and 18 are plots at the EAB and LPZ of each of the
16 direction sectors for the five (2, 8,.16, 72 and 624 hour) time periods. - Tables 17 and 18
- present the 5 percent overall site X/Q values for the EAB and LPZ for the years 1978 through
. 2005. Figures 19 and 20 show the 2005 5% overall X/Q for each of the five time periods at the
EAB and LPZ. The values for 8, 16, 72, and 624 hours reflect a logarithmic 1nterpo]at10n
between the 2- hour sector X/Qs and the annual average X/Qs for the same sector.
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/32 - LONG-TERM (ROUTINE) DIFFUSION ESTIMATES -

The long-term diffusion characteristics for the SSES were estimated in accordance with the
- criteria set forth in NRC Regulatory Guide 1.111 (1977). The analysis was performed using the -

onsite meteorological data recorded at the primary tower for January through December 2005
_(see Section 1 2) and the atmospherlc diffusion. computer model, XDCALC. '

3.2, 1 Atmosphenc lefusmn Models
3.2.1.1 Straight-Line Airflow Model

A ground level release model based on meteorological data and plant parameters was used to
calculate the annual average atmospheric relative concentration (X/Q) values. " Depletion factors -
are computed .directly from depletion curves from Regulatory Guide 1.111 as the relative
‘deposition rates. For long-term, ground ]evel relative concentratlons the p]ume is assumed to
dlffuse evenly over a 22.5-degree sector : : -

The hour]y relative concentration values are ca]culated in the- sector deﬁned by the wmd :
. dlrectlon usmg the fol]owmg equation:- N

xQ=202 . s

o, ux
‘where -
X/Q = 4 ‘ grdund ]eve]-.rve']ativé cbncentrétion (sec/n:13)
o8 ) - vertical standard d_éviation of the plume (m)
; = . averagé wind speed (m/sec)‘
X = : distance from the soufce (ﬁ)

_ Hdwever, with consideration of the turbulent wake effect, Equation 5 is revised as follows:

X/Q = 2.032 _ ©
: \/022 + cV?/nux o
Where
C .=' : bﬁilding shapé'factér
\% = vertical height of the hi ghest avdjacent buj]din.g , |
' The wake factor tcVz/n)' is limited, close to.vth’e source, to a factor of 2(52»2 .
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If o 3< o, < 1l°z'2 _+cy— , the equation is
2.032 -

'\/—0 ux (7)

m

(i.e., X/Q is calculated to be the larger of Equations 6.and 7). The total relative concentration at
each sector and dlstance is then d1v1ded by the total number of hours in the database :

' >'3 2 1.2 Methods of Depletion and Deposmon Calculatton
Depleted X/Q values are computed by applying the depletion factors provided in F1 gure 2 of
. Regulatory Guide 1.111 to the calculated X/Q values.’ Relative deposrtlon rates were calculated

using the followmg equation:

" DEP.

D/Q=W*5Tf o (8)
‘_ where
D/Q o deposit__ion rate at ground level (rn'z) '
DEPj' = relative depositiOn rate at ground leVel (m™) for the dlstance J interpolated from
' ‘Table 2.2.5.5.1-3 of the MIDAS documentation (derived from Regulatory Gulde
- 1.111 curves for program XDCALC. '
0.3927 ‘=4  radians’ per 22.5 degree d1rectlon sector
)t = distance from the Source (m)
Ty = : terrain/recerulation correction factor (T.CF)Y_

3.213T errain/Recirculation Correction Factors

The straight-line trajectory, Gaussian diffusion model assumes that a constant mean wind
transports and diffuses plume effluents in the direction of airflow at the release point within the
entire region of interest. In other words, the wind speed and atmospheric stability at the release
point are assumed to determine the atmospherlc dlspersmn characteristics in the dlrectron of the
mean wind at all distances.

The PUFF model described.in the SSES FSAR approximates a continuous release by dividing
the plume into a sufficient number of plume elements to represent a continuous plume. Each
plume element can be modified or advected independently according to the meteorological .
conditions (wind direction, wind speed, and atmospheric stability) of its immediate location. The
X/Q values calculated by the PUFF model would, therefore, account for the temporal and spatral
Vanatlons in the airflow in the site region. » : -
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The terram/recrrculatlon correction factors (Ty) are determmed as the ratio- between the puff’
advection X/Q estimates and the straight-line X/Q estrmates in the form: .-~

: 9 (x Y)s o |
Tf(xy)—X———’, o )
- (xi y)s ' ‘
Q
| "Where -
Tdx,y)= . terrain/reCirculation COrrection factor at the point (x,y) _
X/Q(x,y)p. = ‘the annual average relative concentratron at pomt (x,y) usrng a puff
' : . advectlon modehng scheme :
' X/Q(xi,y)S = the annual average re]atlve concentratron at pomt (x,y) usrng a stralght-

hne modelmg scheme "

i _"As noted in the SSES FSAR 1973 1976 data were used to compute the TCFs. The TCFs for the
"SB are listed in Table 19. The TCFs for standard distances are available in the SSES FSAR
(1978). Terrain/recirculation correction factors and distances to the nearest residence, garden, |

dairy animal, and productlon amma] in each sector are presented in Tab]e 20.

322 Results of Long-Term Diffusion Estimates

- The terram/rec1rcu]at10n corrected annual average undecayed - and undepleted relative
concentration (X/Q) values calculated for the EAB and SB using the 2005 SSES meteorological -
data are presented in Tables 21 and 22. These two tables also present the annual average 2.26-. -
day decayed and undepleted and 8-day decayed and depleted X/Qs as well as deposition rates
(D/Q). Similar calculations were also made for the nearest residences, gardens, dairy animals, -
production animals, and two special locations within 1 mile of the SSES site. These calculations
can be found in Tables 23 and 24. Annual average X/Qs for standard dlstances in each sector are
presented in Tables 25 through 28. , C
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TABLE 1. SSES METEOROLOGICAL DATA RECOVERY FOR 2005

PARAMETER

| PERCENT VALID DATA RECOVERY

Wind Speed 10m - Primary (1) |

Delta Temperature 60-10m

99.1
Wind Speed 60m — Primary 99.1 -
Wind Speed 10m — Backup (& 1000
Wind Speed 10m — Downriver (3) 100.0 .
lWind Dfrection 10m - Primary 99.1
Wind Direction 60m — Primary 82.7 |
Wind Direction 10m — Backup 100.0
Wind Direction lOm‘l— Downriver ©100.0
'| Temperature 10m — Pfimary 99.0
Dew Point 10m — Primary - 98.7
Delta Temperature 60m — Primary - 99.0 o
Sigma Theta 10m — Primary | 99.1
Sigma Theta 60m — Primary 82.7
Sigma Theta 10m — Backup ~100.0
‘Sigma Theta 10m — Downriver 100.0
Precipitation ~ Primary 959 -
, -Compdsite Parameters -
Wind Speed and Direction 10m, 99’ 0
Delta Temperature 60-10m T
Wind Speed,ahd Direction 60m,

82.6

1 (1)  SSES “Primary” meteorological tower
) SSES “Backup” meteorological tower
3) SSES “Downriver” meteorological tower .

R-1288497-601, Rev. 0
s:\wp\pp\Annual Report 2005.doc

20 of 95

April 12, 2006




TABLE 2. 2005 AVERAGE WIND SPEED.AND DIRECTION

' . FREQUENCIES BY SECTOR
PRIMARY TOWER: 10 AND 60 METER LEVELS

Direction - 10 Meter - 60 Meter _
From Frequency (%) Speed (mph) Frequency (%) “Speed (mph)
"N 63 6.3 11 74
NNE 7.6 - 169 .. 6.4
NE - 9.4 9.5 .53
ENE 43 4.6

E - 7.1 .23 3.2 4.6.

ESE 4.1 - 25 33 4.5
SE 50 35 4.5 56

- SSE 45 44 44 7.5
S 5.7 4.3 4.3 72
SSW 1.7 5.0 7.1 82
SW 9.6 6.8 - 89 . 83
WSW 49 7.8 - 10.0 11.6 -
W 2.8 7.5 45 104

-~ WNW 2.4 7.6 3.0 103
NW 35 8.6 . 44 10.5
NNW 40 7.7 .39 9.7
Calm S 0.02 0.0

| This table presents the frequency in percent that the winds originated from a given sector. The
average wind speed from that sector is also reported. During 2005, winds at the 10-meter level
originating from the East-Northeast sector were the most predominant, originating from this
sector 15.3 % of the time. The average wind speed recorded from this sector during 2005 was
2.4 miles per hour. ' ' ‘
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TABLE 3. 2005 HOURLY MEANS EXTREMES, AND DIURNAL VARIATIONS

: WIND SPEED AND DIRECTION |
PRIMARY TOWER: 10 AND 60 METER LEVELS

10 Meter S 60 Meter

Hours Wind Speed . |  Direction Wind Speed Direction
, (mph) : (sector) ' (mph) (sector)
-1:00 am 3.6 ‘ ENE . 6.3 NNE
2:00 am 35 .- ENE 62 - NNE
3:00 am 4 ENE ) 5.9 NNE -
4:00 am 3.4 - ENE 5.8 NNE
--5:00 am. 34 ENE 5.9 NNE
6:00 am 34 . - ENE 59 NNE
7:00 am 3.4 : ENE 5.6 NNE
8:00 am 3.5 ' - ENE , 5.6 NNE
9:00 am 40 E 59 ~NNE
10:00 am 49 . - - SW 6.8 SW
11:00 am 5.6 | sw 17 SW.
Noon 64 - SW 8.6 SW.
. 1:00 pm 6.8 _ - SW 9.4 SW
2:00 pm 12 SW 99 SW
. 3:00 pm 7.2 _ Sw 10.0 SW
4:00 pm 70 SW , 9.8 SW
5:00 pm .- 6.5 1 SW 95 S SW
© 6:00 pm .59 SSW 9.1 S WSW -
-7:00 pm 5.1 . SSW - 86 SW
8:00 pm 44 N 7.7 - NNE
. 9:00 pm 4.0 . ENE 71 NNE
© 10:00 pm 3.7 | ENE- | 66 . NNE
- 11:00 pm 36 ENE . : - 64 NNE
Midnight 37 ENE 6.5 NNE
24 Hour Average 4.7 . LA 16 *
Absolute Max 19.2 - * 29.9 *
Absolute Min 0.3 ' * 0.8 *
Total Observation 8678 8681 8682 7240

This table presents the mean values for wind speed and direction for each hour of the day. For

example, the shaded value of 3.4 in Row 3 means that during 2005, the average wind speed at
3:00 a.m. was 3.4 mph. Maximum values, minimum values, and the 24-hour mean (denoted by
asterisks) are not computed for wind direction. The wind direction sector shown for each hour
reﬂects the primary sector for the hour over the year. ’
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'TABLE 4. 2005 WIND DIRECTION PERSISTENCE
"~ PRIMARY TOWER: 10 METER LEVEL

" ~Number of Consecutive Hohrs ‘

Sector | 51 6 7] 8|9 10{11]12]|13(14]15] 16
| N | 250 3| 5] 3] 1]lo] o]l ol o of o] of o
’ 309 4| 4| 3 21o[ 1[ o]l ol of o of of
NE | 464 210 17 27 1Jol ol o of ol of o] o
"ENE 506 1811 6] s{3l of of 1{ o of of o
~E | 470 7ol 11 ol olo] ol ol of ol o o o
ESE 2871 261 4| 2 o} o[ ol olo] of ol o o o] of o
SE 2841 41] 13 51 2] o] o] ojo] o] of o] o of o] o
SSE | 249 26| 10| 4| 3| 1| 2] of1] o] o of of of of o
S | 308 44| 16| 6] 3] 1] o] o]1] o] o] o] o] of o] o]
ssw | 350 96 20 7| 5| 1| 1] olo] ol ol ol of o of of
sw | 366| 86| 35| 20| 3| 6| 2| 21| 1] o] 1] o] o] o] o
wsw | 239 45| 10 7] 21 2] 1| olo] o of 1| o]l of o] o
w139 31 12 1] o] 1] o] ofo] o] o] ol o] o] o] o
wWNW | 99| 23| 10| 5| 1| 1.0 olo] of of of of o ol o
Nw.o [ 119 25 12 7] 31 5] of ol2] o] 1] o of of o o
NNW | 160 36 11| 11| s 1] 1| oflo|l o o[ o of o of o
‘Total | 4599 | 887 | 291 | 134 | 54 | 41| 21| 11| 8] 2| 1| 3| o| o of o

This table pfesents"the number of occurrences that the wind direction persisted from a given
sector. For example, the shaded value (23) in the north sector means that 23 times during . .
- 2005 the winds persisted from the north for three consecutive hours.
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'TABLE 5. 2005 WIND DIRECTION
| " PERSISTENCE
 PRIMARY TOWER: 60 METER LEVEL

Number of Consecu_tlve Hours

Sector 1| 2| 3| 4 s| 6] 7| 8[9f10]|11]|12|13]|14(15]("
"N 227 63.] 28| 11| 5| 4] 4} 00| O)J O] O O] O O
"NNE 4301132 53 2411110 71 713 11 0 0.0 O] O
NE | 342 824 22| 10| 2] 4| 2f{ 2fo] 1y 0] 0] 0] 0] 0]
ENE 2101 34 4 311 11 0] 01O O} O] Of O O} OFf
" E° 163 | 22 3. 112 01 0 O[O O1- 01 O O O Of"
ESE 167 | 23 5 1{0p 10l 0JO| O} O] O] 0| O] O
SE | 169 25| 8| 14|31 0] 1} 110| O} O}- 0} 01:-0| O}
SSE 1581 33 15 302121 2] 0]10) 0] O)JO) O} 01O
S 2001 32| 11 0l 1| 2f 0] 0|0l O] Ol Of O] Of O}
SSwW 271 571 18 8( 112 3 1{0] 0{ Of O O Of Of
SW | 303)] 76| 21 11.{ 3| 5 3] 1101 1] 01 O] O O O
WSW | 269 77| 23| 16| 9 3| 1 1(2( o] of 0] 21 ol 2|
- W 156 { .39 9 41 4| 2] 1 110 0] 0] 0| 0} O} O
-WNW 96 | 27 4 61 21 31 0l 0oj0ol 0y 0] 0of o} O o}
1 NwW 127 | 25 16 | 3 11 41 3 1({0] O 1 11 01 0] O
NNW 106 | 341 13 9 20 2| 110} O] O} O O 0] O
Total | 4185|781 | 253 (124 |49 |43 |29|16{5| 3| 1| 1| 2] 0] 2 _
' This table presents the number of occurrences that the wmd dlrectlon
persxsted from a given sector
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 TABLE 5. (Contmued) 2005 WIND DIRECTION PERSISTENCE
) PRIMARY TOWER 60 METER LEVEL

‘Number of Consecutive Hours’ -

Sector 16 17

N 0 0
NNE 1 0
NE 0. . 0
ENE 0 0

- E. 0 0
ESE 0 - 0

: SE. 0 0
. SSE 0 0
-~ S 0. 0
- SSW 0 0
 SW .0 0
WSWwW 0 1
W 0 0
WNW 0 0
 NW 0 . 0
NNW 0 0

- Total 1 1

. This table presents the number of occurrences that the wmd dlrectlon persisted from a
given sector ' -

R-1288497-601, Rev. 0 , April 12, 2006
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TABLE 6. 2005 PREDOMINANT \VIND DIRECTIONS; 1973 2005
PRIMARY TOWER: 10 METER LEVEL _

Second Hlohest Frequency

Highest Frequency
Year Direction ' Percent Direction Percent
- From- Occurrence From 'Occurrence
~.1973-1976 WSW 10.77 W 10.68
1977 W 13.98 WSw . 13.00
1978 A\ 13.42 - ENE 13.32
1979 ENE 11.64 E 10.59
1980 W 10.49 ENE . 9.92 .
1981 A 11.58 E 9.54
1982 ENE 12.17 WSW 10.15
1983 NE 12.88° - SW 10.83
1984 SW 13.17 = SW 11.82
1985 - ENE 13.14- ENE- 11.72
- 1986 ENE' 11.01 - SW 10.71 ;
. 1987 ENE 14.72 NE ~10.69.
1988 ENE 13.79 SW ©9.80 |
1989 ENE 15.29 SW. . - 9.91.
1990 ENE 15.30 - SW. 10.90
199] ~ ENE 16.12 - SW 10.36
1992 ENE 15.02 NE 9.55
- 1993 ENE . . 15.33. + NE - 9.92
1994 ENE 16.73 SW 1090
1995 ENE '14.37 SW 11.01
1996 'ENE 14.83 SW 10.59
1997 ENE 15.37 SW -~ 11.58
1998 " ENE 17.09 NE -10.01
1999 ENE - 16.16 - SW - 10.23
2000 ENE . 16.13 “SW - - '9.86
2001. ENE - 16.98 SW 10.49 -
2002 ENE 14.46 SW 11.47
2003 ENE 14.14 NE - 10.96
2004 ENE 13.60 NE 11.39
2005 - ENE . SW. 9.63 -

This table presents the first and second most predominant wind directions at the SSES site. In
2005 winds were most frequent from the East-northeast, ori gmatmg from that sector 15.26% of

the time.
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TABLE 7. 2005 HOURLY MEANS AND EXTREMES OF
| AMBIENT TEMPERATURE AND DEW POINT TEMPERATURE
' PRIMARY TOWER: 10 METER LEVEL. - - :
Ambient " Dew Point
Hours ' Tem?erature ' Tem;.)eratu.re
: Primary Primary -
‘(DegreesF) .~ (Degrees F)
1:00 AM o 47.02 35.25
2:00 AM " 46.08 - 35.00- -
3:00 AM 4530 3473 0
- 4:00 AM 44.70 3448
5:00 AM 44.19 34,15
6:00 AM - 43.73 . 33.90
7:00 AM .43.67 33.81
8:00 AM 4472 . 34.12
9:00 AM '46.99 . 34.62
10:00 AM 49.78 35.01 -
11:00 AM 52.53 35.22 -
NOON 54.73 35.14 -
1:00 PM 56.45 3498
. 2:00 PM 57.64 134.95
3:00PM . 5832 34.97
4:00 PM 58.57 34.88
" 5:00 PM - 58.42 -34.91
6:00 PM 57.53 34.63
7:00 PM 56.08. 34.70
8:00 PM 54.16 35.05 -
9:00 PM 52.10 3548
10:00 PM . 50.33 . 35.71.
11:00 PM 49.03 35.66 .
~ MIDNIGHT 47.97 35.49
HOURLY MEAN ' | 49.7 34.4
AVG DAILY MAX 59.5 394
. /AVG DAILY MIN 40.2 29.6
ABSOLUTE MAX 95.8 69.4
ABSOLUTE MIN -7.0' -15.3
TOTAL ;
OBSERVATIONS - 8673 - 8647
27 of 95 April 12, 2006



TABLE 8. ANNUAL MEAN VALUES OF AMBIENT TEMPERATURE,
WET BULB TEMPERATURE,; AND RELATIVE HUMIDITY, 1973-2005

S Ambient ~ Wet Bulb - Relative -
Year - ~ Temperature Temperature Humidity
R (degrees F) | (degrees F) (percent)
~1973-1976 = 48.7 444 700
1977 ' 48.6 _ 42.4 . 554
1978 46.6 410 - 617
1979 | 49.1 44,1 : 646
1980 . 482 . 421 . 588
1981, . 473 | 40.6 : 55.1
1982 - | 491 410 | 60.5
1983 493 43.7 ' © 638
1984 B 48.4 1 - 45.1 | 683
1985 | - 495 433 - ~ 61.0
1986 49.6 : . 392 ] 60.3
1987 - 489 . - 424 579
1988 491 42.4 56.8
1989 A _ 48.0 " -~ 143.3: 676
1990 - 513 450 ‘ 163.3
1991 - - 513 451 | T 632
1992 © 48.8 43.0 - : 633
1993 S 49.6 21 - 603
11994 1492 ' 41.8 - ' 532
11995 . 50.0 44.4 66.3
1996 - | 488 .- 440 ~69.0
1997. . 493 353 611
1998 , 52.6 46.6 64.7
1999 509 . 46.2 L 742
2000 4 488 : 39.5 : 53.7
2001 . 50.6 - 437 - 61.3
2002 512 , 434 | 57.1
2003. ' 48.6 ‘ 424 619
2004 43.5 629 .
2005 42.5 55.6

The 49.7°F temperature represents the average temperature for 2005. It was near the ]ongtlme
| average of 49.3 over the 33 years of data collection. :

R-1288497-601, Rev. 0 April 12, 2006
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TABLE 9. 2005 PASQUILL STABILITY CLASS OCCURRENCE BY SEASON
- (PERCENT) USING DELTA TEMPERATURE 60- 10

- Pasquill Stablhty Classes (Percent of Occurrence)

Season A B - C D . E- “F G
Winter 4.26 3.66 4.72 40.76 | - 30.71 - 8.90 6.99
Spring 1 18 4.51 4.04 22.16. | 2522 14.35 8.59
Summer 22.49 3.67 408 [ 1592 2844 | 1873 .| 667 |
Fall 1.81 144 | 186 | 4338 | 3110 9.34 11.07 -

‘This table provi’de‘s'a summary (in percvent). of the hourly Pasquill stability class occurrences by
season. For example, stability class “A” occurred 21.13% of the time during spring 2005.
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 TABLE 10. SSES JOINT FRQUENCY DISTRIBUTION OF WIND SPEED AND |
WIND DIRECTION 10m VERSUS DELTA TEMPERATURE 60-10m FOR THE PERIOD OF
| JANUARY 1, 2005 THROUGH DECEMBER 31, 2005 | ,

‘ Hours at Each Wind Sp‘eed'an‘d Direction - - o ’ . .
 Period of Record = . 01/01/05 1:00  12/31/05. 23:00 Total Period

Elevation:  Speed: "10M SPD Direciion:. IOMWD . Lapsé: DT60-10 .
- “Stability Class- A " Delta Temperature Extremely Unstable

Wind Speed (mph)

" Wind Direction 1-4 4-8 8-13 13-19 19-25 ->25  Total
N . 0 17 3. - 5 0 0 56
NNE 4 38 27 0 -0 0 69 -
NE 14 39 6 0 0 0 59
ENE. -~ 14 19 0 0 0 0 33
E 18 20 0 0 0 0 38
ESE - 27 13- 0 0 0 S0 - -40
SE 20 31 1 0 0 0 - 52
SSE . - 13" 4 5 1 0 0 . 60
- S 19 63 7 1 0 0 90
SSW 11 114 25 0 0 0 150 .
Sw 14 161 - 92 4 0 0 271
WwWSw . 9 - 28 50 1 0 0 88
w 3 8 16, 0 0 0 27
o “WNW 1 8 4 0o .0 0 13
¢ NW 1. 12 3 0 0 0 16
L NNW 2 12 5 1 0 0 20
' Total ~ 170 624 275 13 0 0 1082
“Number of Calm Hours for this Table - 2
Number of Variable Direction Hours for this Table 0
Number of Invalid Hours : . 88
- Number of Valid Hours for this Table _ 1082
Total Hours for the Period - . , 8759

- R-1288497-601, Rev. 0 , . i ‘ {95 ~ April 12, 2006
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Period of Record =

Elevation:  Speed:
Stability Class B

Wind Speed (mph) .

Wind Direction 1-4 4-8 8-13 13-19 19-25 >25 . Total ’

- N 1 8 4 3 o 0. 16
.NNE 0 14 9 I -0 0 24
NE 8 § 1 . 0 0 0 17
ENE 2 4. 0 0 -0 0 6
E 133 0 0 0 0 16
ESE 11 2. 0 0.- .0 0 13 .
SE 4 8 0 0- 0 0o . 12
SSE 4. 10 2 0 0 0 16
S 10 7 2 -0 0 0 19
SSw 3 16 4 0 0 0 . 23
swW 316 17 2 0. 0 38
WSW 0 10 12 o1 -0 0. 23
W 0 4 13 0 0 0 17
WNW 1 1 '8 0 - 0. 0 . 10
NW I 7 7 0 0. 16
NNW 1 4 16 1 0. - 0 22

~ Total 62 122 95 9 0 0. 288 -
Number of Calm Hours for this Table ' ' 2
Number of Variable Direction Hours for this Table - 0
Number of Invalid Hours o 88
Number of Valid Hours for this Table o 288
Total Hours for the Period - ‘ L 8759
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TABLE 10 (Continued)
o Joint Frequency Distribution

Hours at Each Wind Spéed and,DireCtioh .
-01/01/05 1:00 -~ 12/31/05-23:00 Total Period
10M SPD '.Direction: 10M WD LépSe:‘ 'DT60-10
. Delta Temperature .~ Moderately Unstable

—
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TABLE 10 (Continued)
Joint Frequency'Distribution

Hours at Each Wind Speed and Direction

Period of Record = : _ 01/0_1/05' 12_00 _ 12/31/05 23100 Total Period
Elevation:  Speed: 10M SPD - ‘ Direction: 10M WD Lapse: DT60-10
. Stability Class c ‘ E Delta Temperature Slightly Unstable . _
A : Wind Speed (mph) . o ‘
Wind Direction. . 1-4 4-8 8-13 13-19 19-25 - ,>25  Total
N 1 9 17 . 1 0 0 28
NNE - 4 10 2 0 0 0 16
NE . S 6. 0 0 - 0 0 11
“ENE . 3 5 0 0 0 0 8
E 13 5 1 0 0 0 - 19.
ESE 13 3 0 0 0 0 .16
SE 4 5 3 0 0 0 12
- SSE 4 2 1 0 -0 o . -7
- 7 2 -0 0 0 14
SSw . 6 14 4 0 0 - 0 24
SW 3 32 18 2 .0 0 55
- WSW 0 10 22 3 -0 0 "~ 35
W 1 5. 15 -0 - 0 0 21
- WNW 0 -4 4 -0 0. o 8
- NwW 0 o2 13 3 0 0 18
NNW 1 7 18 1 0. 0 27
Total . 63 126 . 120 10 0 0 319
" Number of Calm Hours for this Table o 2
Number of Variable Direction Hours for this Table 0
Number of Invalid Hours ; : ' 88
Number of Valid Hours for this Table = 319
Total Hours for the Period , 8759
R-1288497-601, Rev. 0 32 of 95 :  April 12,2006

s:\wp\pp\Annual Report 2005.doc



TABLE 10 (Continued)
_ Joint Frequency Distributi_oh

Hours at Each Wind Speed and Direction

Periodof Record= -~ 01/01/05 1:00  12/31/05 23:00 Total Period
. Elevaﬁén: Speed: ",IOM SPlj Direcfion: IOMWD . Lapsg:“DTéO-]O

© Stability Class D~ : - Delta Temperature Neutral .

e ' : Wind Speed (mph) -
Wind Direction - 1-4 4-8 . 8-13 13-19 19-25

>

N 35 0 142 -84 5 0

NNE = 62 114 -~ 30 0 0
NE. 53 79 1 0 0

ENE 58 .24 2 0 -0

E .69 16 . 2 0 0
ESE 40 22 1 0 0

- SE . 46 . 61 18 . 3 0
SSE 29 61 17 8 -0

S . 50. 81 11 4 0

SSW - 43 144 = 22 1 0 -

- SW o 31 123 121 17 0

- WSw- 16 66 95 - 29 -3

\%Y : 5 56 68 12 0
WNW. -~ 8 53 . 74 7 0

- NW 8 37 143 25 0.
‘NNwW 14 74 104 .14 1.

Total 567 1153 793" 125 4
Number of Calm Hours for this Table 2
Number of Variable Direction Hours for this Table. = 0
Number of Invalid Hours ' : - 88
Number of Valid Hours for this Table 2642
Total Hours for the Period o » 8759

R-1288497-601, Rev. 0 : 33 of 95
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266
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Period of Record =

Elevation:  Speed:
Stability Class E

Wind Direction

N
'NNE -
NE
ENE
-
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NwW
NNW

Total

TABLE 10 (Continued)

o Joint Frequency Distribution

10M SPD

1-4

58
134
218

1235
180

116 .

143
113
122

113

42
19
12

5
14

1531

- 01/01/05 1:00

7 .

Hours at Each Wind Speed and Direction
12/31/05 23:00 Total Period

Direction:  10M WD ‘Lapse:  DT60-10

Delta Temperature Slightly Stable

Wind Speed (mph)

4-8 8-13 13-19 19-25  >25
77 27 0 0 0
147 14 o 0 0
102 5 0 0 0
17 2 0 0 0
13 5 2 0 0
20 3 0 0 0
S22 2 3. 0 0
26 9 5 0 0
38 11 5 0 0
99 17 0 o 0
77 34 3 0 0.
37 9 0 0. 0
25 1 0 0 0
18 - 6 1 0 0
29 6 0 0 0
42 11 0 0 0
789 162 19 0. .0

Number of Calm Hours for this Table

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

Number of Valid Hours for this Table

Total Hours for the Period .

R-1288497-601, Rev. 0
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162
295

326
for
- 200

139
170
153
176

229

156

65
38
32
40
67

2502

88
2501
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TABLE 10 (Continued)
, Joint Fréquency bistributio_n

Hours at Each Wind Speed and Direction

_ Period of Record= 01/01/05 . 1:00.  12/31/05 23:00 Total Period
‘Elevation:  Speed: 10MSPD ~ Direction: 10MWD .  Lapse: DT60-10
_ Stability Class F ‘ ‘ o Delta Temperature Moderately Stable
. ~ Wind Speed (mph) .
Wind Direction - 1-4 4-8 8-13 13-19 19-25 >25 - Total
N .8 2 -0 0 0 .0 10
NNE - .. 40 3 0 0o .- 0 0 43
NE - 134 3 0 0 0 0 137
"ENE - 471 9 . 0 0 0 0 . 480
E - 189 0 0 -0 0o .0 189 -
"ESE =~ 68 0 0 0 0o 0. 68 .
SE . 50 - 0 0o 0 0 0 50
SSE 25 1 0 0 -0 0 26 -
s .44 0 o .0 0 0 44
SSsw - 23 5 0 0 0 0 28
SW 18 3 . 0. 0 0 0 21
WSW 6. 2 0 0 0 0 -8
W 3 0 0 -0 0 0 3.
WNW 1 0 0- 0 0 . 0 1
NW 30 1 0 0 0 0 4
NNW - . 2 2 0 -0 o. 0 -4
Total 1085 31 0 0 0 0 1116
Number of Calm Hours for this Table o 2
' Number of Variable Direction Hours for this Table 0
Number of Invalid Hours .88
Number of Valid Hours for this Table 1116
Total Hours for the Period o 8759
R-1288497-601, Rev.0 - 35 of 95 S April 12, 2006
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TABLE 10 (Continued)
- Joint Frequency Distribution

Hdurs at Each Wind Speed and Direction

Period of Record = - 01/01/05 1:00  12/31/05 23:00 Total Period
Elevation:  Speed: 10MSPD  Direction: 10M WD _Lapse: DT60-10.
Stability Class G . - Delta Temperature - Extremely Stable :
_ ; : - Wind Speed (mph) -
Wind Direction 1-4 4-8 8-13 13-19 19:25 >25 . Total -
" N ’ -3 1 0 0 0 0 5
NNE - 4 1 0 0 0 0 - 5
NE 126 3 - 0 - o 0 -0 129
ENE 452 . 6 0 0 0 0 458
E _ 66 0 -0 0 0 0 66
ESE 19 1 o 0 0 0 20 -
SE 11 0. 0 0. 0 -0 11
SSE 13 0 0 0o 0 0 13
S -9 0 0 -0 0 0 9
. SSW 2 2 0 - 0. 0 0 4
SW 1 1 0 0 0 0 2
WSW 0 0 0 0. 0. 0 0
w 0 0 0 0 0 0 0
WNW 0 0 0 0 0 0 0
Nw 0 0 0 0 0 0 0
NNwW 0 0 0 0 0 0 0
Total 706 15 -0 0 0 -0 722
Number of Calm Hours for this Table o 2
Number of Variable Direction Hours for this Table , -0
Number of Invalid Hours . - 88 .
Number of Valid Hours for this Table ' ' 721
Total Hours for the Period S . 8759
'R-1288497-601, Rev. 0 - 36 of 95 L April 12,2006
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"TABLE 10 (Continued)
Joint ‘Fr'eq‘uency Distributi_on

‘ - Hours at Each Wind Speed and Direction 7
Period of Record = ) ~ 01/01/05 1:00 ~ 12/31/05 23:00 Total Period -
*Elevation: Speed: "10M SPD - Direct‘ion: 10M WD La‘pse:‘ DT60-10
. Summary of_All Stability Classes  Delta Temperature . S

Wind Speed (mph) - - -

Wind Direction - 1-4. 4-8  8-13 13-19 Total

19-25 >25
N - 106 -~ 256 166 14 0 0 543
“NNE. 248 327 8 - 1 0 0 = 658
NE 558 240 13 0 0 0 812
- ENE 1235. 84 - 4 0 0 -0 1323
E ‘ 548 57 8 -2 0 0 - 615
~ ESE 294 61 - 4 0 0 0 359
. SE 278 0 127 24 6 0- 0 435
SSE - 201 141 - 34 - 14 0 0 . 39 -
S 259 196 . 33 10 0 0 498
SSw - 201 . 394 72 1 0 - 0 ~ 668
- SW 112 413 282 2860 -0 0 835
WSW-. - 50 153 188 34 3 0 428
W a 24 98 113 12 0 -0 247
W-NW' - 18 84 96 8 0. 0 206.
Nw - 18 88 172 29 0 0 307
NNW 34 . 141 154 17 1 0 347
Total : 4184 2860 ' 1'445, 1_76 4 0 8671
"Number of Calm Hours for this Table : -2
Number of Variable Direction Hours for this Table _ 0
Number of Invalid Hours : A - 88 .
‘Number of Valid Hours for this Table : 8669
'Total Hours for the Penod _ : 8759 .
R-1288497-601, Rev. 0 37 of 95 : April 12, 2006
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TABLE 11. SSES JOINT FREQUENCY DISTRIBUTION OF WIND SPEED -
. AND DIRECTION 60M VERSUS DELTA TEMPERATURE 60-10M =
FOR THE PERIOD OF JANUARY 1, 2005 THROUGH DECEMBER 31, 2005

.. Joint Frequency Distribution

" Hours at Each Wind Speed and Direction

Period of Record = - 01/01/05 1:00 12/31/05 23:00 Total Period
Elevation: = Speed: 60M SPD" Direction: 60M WD - Lapse: DT60-10
Stability Class A . . Delta Temperature Extremely Unstable

. Wind Speedy (mph)

i
)
F

Total

17 .

28
80
64
42 .

21
45

35

43
96

145

73
14
s
11
s
730

April 12, 2006

Wind Direction 1-4 4-8 8-13 13-19° 19-25 - > 25
N 1 3 16 6 2 0
NNE - 4 18 41 . 17 0 0
NE 12 33 17.. 2 0 0.
ENE 9 17 - 14 -2 0 0
E : 6 9 2 0 0 0
ESE 12 9 0 0 0 0
SE ‘ 9 20 16 0 0 -0
-SSE 3190 11 2. 0 -0
S 4 20 ° 14 3 2. .0
. SSW 7 43 - 33 13 0 0
SW 7 42 65 - 30 1 0
WSW - 2 10 36 - 25 S0 L0
- W 0 o 12 . 2 0 - 0
~WN 1 1] 7 00 -0 0.
NW 0 6 5 0 0 0
" NNwW 0, 4 4. 0 0. 0
Total 77 . 253 293 .~ 102 S5 0
Number of Calm Hours for this Table 0
Number of Variable Direction Hours for this Table - =~ 0
Number of Invalid Hours R 1528
Number of Valid Hours for this Table . : 730 -
Total Hours for the Period o 8759
R-1288497-601, Rev.0 38 of 95
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‘Table 11 (continued) .
Joint F requency Distribution

~ Hours at Each Wind Speed and D1rect10n o

 Period of Record = - 01/01 /05 1:00 12/31/05 23: 00 Total Perlod__
Elevation:  Speed: 60M SPD Direction: 60M WD Lapse:‘ DTé60-10
Stability Class B. - . Delta Temperature Moderately Unstable

Wind Speed (mph)

—t
]
£S
'
o0

‘Wind Direction 1-4  4-8 8-13 13-19 19-25 ° >25 - Total
- N -0 - 4 3 5 1 0 _-13.'
NNE 1 . 5 9 -7 0. 0 22
NE -3 15 4 1 -0 0 23
.. ENE - -3 5 1 1 0 -0 10
. E » 4 3. 2 o 0 0 9
. ,ESE 7 2 1 o .0 .O' 10
SE 2. 1 5 0 0 0 8
SSE 3 6 3 2 0 0 14
S : 3 1 2 -0 -1 o 7
SSW 4 6 7 1 1 0 19
SW . 0 12 8 3 2 0 25
WSW - 0 2 8 12 1 0 23
W 0 4 . "6 7 -0 0- 17 .
- WNW 0 1 9 o- 0 0 10 .
- NW 1 3 9 1. 0. 0o 14
" NNW 1 1 7 5 0 0 14
Total = .32 71 84 45 6 0 238
Number of Calm Hours for this Table ' : : 0
Number of Variable Direction Hours for this Table 0
Number of Invalid Hours ' } 1528
Number of Valid Hours for this Table L 238
Total Hours for the Period o 8759
R-1288497-601, Rev.0 390f95 C 0 April 12,2006
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Table 11 (continued)

Joint Frequency Distribution

Hours at Each Wind Speed and Direction

Period of Record = . .~ 01/01/05 1:00  12/31/05 23:00 Total Period
Elevation: Speedﬁ 60_M SPD Direction: 60M WD Lapse: DT60-10
Stability Class. C Delta Temperature - Slightly Unstable
" . Wind Speed (mph)
" Wind Direction 1-4 4-8 8-13 13-19 19-25 >25  Total
N 0 2 7 5 0 0 14
~ NNE 4 6 9 2 0 0 21
" NE 3 5 3 0 0 0 11
ENE 6 8 4 0 0. 0 - 18
E 3 0 2 0 0 0 5
ESE -5 0. 3 0 0 0 8
SE 1 2 3 1 0 0 7
SSE -3 1 1. 0 0 0 5
S 1.0 1 2 0 0 4
- SSW 4 7 4 8 0. 0 23
SW- 2 10 12 7 1 0 32
WSW 0 8 12 24 2 - 0 46
w 0 1 9 10 0 0 20
"WNW -0 0 7 3 -0 0 10
NW 0 I 11 4 0 -0 16
NNW -0 i 9 9 0 0 19
_ Total, 32 52 97 75 3 0 259
Number of Calm Hours for this Table 0
Number of Variable Direction Hours for this Table 0
Number of Invalid Hours : - 1528
Number of Valid Hours for this Table 259
Total Hours for the Period - . - 8759
R-1288497-601, Rev. 0 40 of 95 ‘ April 12, 2006
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Table 11 (continued)

Joint Frequency Distribution

~ Hours at Each Wind Speed and Direction

" Period of Record= o 01/01/05 1:00 12/31/05 23: OO Total Penod -
Elevation:  Speed: 60MSPD - Direction: 60M WD Lapse: - DT60-1(_) '
Stability Class D ' ‘Delta Temperature Ncutra_l

Wind Speed (mph) . .
Total.

Wind Direction 1-4 4-8 8-13 13-19 19-25 = > 25§ _
N . 17 46 105 31 3 0 202
NNE 27 84 . 94 36 0 0 241
NE 32 46 39 1 0 0 - 118
- ENE 23 26 0 17 - 1 0 0 67
E 17 220 5 2 0 0. 46
ESE = 13 21 10 2 -0 0 46
SE 25 33. 37 7 2 0 104
SSE . 14 27 35 l6 10 2 104 -
S ' 20 12 39 7. 1 '3 82' 3
SSW 19 . 36 49 - 33 7 .2 146
- SW. 16 68 72 - 38 6 0 200
- WSW 8 33 106 - 164 31 6 348
w .4 30 82 . 69 11 0 19
WNW _ 1 20 61 54 2 -0 138
- NwW 7 9 120 - 67 - 4 0 207 .
NNW 4 26 100 - 42 5 0o 177
Total 247" 539 971 570 - 82 13 2422
- Number of Calm Hours for this Table : 0
Number of Variable Direction Hours for this Table o0
Number of Invalid Hours - : 1528 -
Number of Valid Hours for this Table : 2422
Total Hours for the Period 3 8759
R-1288497-601, Rev. 0 41 of 95 A April 12,2006
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* Table 11 (continued)
Joint Frequency Distribution

‘Hours at Each Wind Speed and Direction

~ Period of Record = - 01/01/05 1:00  12/31/05 23:00 Total Period
. Elevation:  Speed: 60M SPD’ Direction: 60M WD Lapse: - DT60-10
Stability Class E v Delta Temperature Slightly.Stable. ‘
o ‘ o ‘'Wind Speed (mph) - . v
Wind Direction -~ 1-4 4-8 §-13 13-19 19-25 > 25 - Total
"N 34 73 36 9 0 0 152
NNE- . 58 164 - 95 . 32 1 0 350
~ NE- 70 89 68 13 0 -0 240
- ENE 38 . 41 12 0 0 . 0 91
E 32 43 12 - 4 1 0 92
ESE ‘ 32 37 17 2 1 1 - 90 -
- SE .47 40 15 3 2 0 107 -
- SSE o 41 36° 23 6 T 2 115 .
.S .37 .35 - 26 10 5 3 116
. SSW - 40 51 51 22 5 3172
- SW. 35 63 62 13 4 0. 177
“WSW 14 - 56 - Tl S5 . 1 0 - 198
W 5 30 29 0 0 .0 64
WNW 3 20 13 5 0 0 41
- NW T 14 34 -3 0 0 -52 .
NNW 9 9 30 -3 0 - 0 51
Total - 496 801 594 181 27 9 2108
~ Number of Calm Hours for this Table 0
Number of Variable Direction Hours for this Table 0
Number of Invalid Hours ’ S 1528
~ "Number of Valid Hours for this Table 2108
- Total Hours for the Period o 8759
R-1288497-601, Rev. 0 42 of 95- April 12, 2006
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Table 11 (cohtinued)
Joint Frequency Distribution

Hours at Each Wind Speed and Direction

Period of Record = - 01/01/05 1:00 - 12/31/05 23:00 Total Period
Elevation:  Speed: 60MSPD - - Direction: 60M WD Lapse: ~ DT60-10 .
Stability Class F _ " Delta Temperature - Moderately Stable
' . ' Wind Speed (mph) - o
Wind Direction T 1-4 4-8 8-13 13-19° 19-25  >25 . Total
N 13 55 4 0o 0 0. 72
~ .NNE - 83 197 3 0 0. 0 283
" 'NE 72 39 2.0 0 0 113
ENE - 34 7 0, 0 0 -0 41
E 24 14 0 0 0 0 - 38
ESE - .30 11 -0 -0 -0 0 41 -
'SE 30 5. 1 0 - 0 0 36 -
SSE - 19 6 1 0 0 0 26
S .24 10 3 0 0 0 . 37
- SSW 10 23 5. 1 0 0. . 39
‘SW 12 27 5 0o 0 0 44
" WSW. : -5 519 1 0 0 .30
W - 4 -7 1 0 0 0 12
WNW 4 2 0 0 0. 0 6.
NWwW 4 -7 2 0 0 0 13 .
NNW 3 2 1 -0 o 0 -6 -
Total 371 417 47 2 0 0 837
- Number of Calm Hours for this Table B 0
~ Number of Variable Direction Hours for this Table- ~ = = 0
Number of Invalid Hours o _ 1528 .
Number of Valid Hours for this Table S 837
Total Hours for the Period o : 8759
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Table 11 (continued)
~Joint Frequency Distribution

~ Hours at Each Wind Speed and Direction

~ Period of Record = _ 0_1/0]/05 1:00 12/31/05 23:00 Total Period
Elevation: Speed: 60M SPD Direction: 60M WD Lapse: - DT60-10
* Stability Class G : - Delta Temperature Extremely Stable o
o : : Wind Speed (mph) . : v
Wind Direction - 1-4 4-8 8-13 .13-19 19-25§ > 25 Total
"N 10 - 65 2 0 0 0o .77
NNE o 46 174 5 0 0 0 225
NE . 63 52 2 0 0 0 117
“ENE .= 34 10 0 0 0. 0 44
E 21 2 0 0 0 0 - 23
ESE _ 19 3 0 0. 0 .00 220
- SE s 7 0 0 0 0 22
.SSE 12 6 0. o - 0 0 18 .
'S 12012 0 0 0 0 24
- SSw -6 11 4 1 0 - 0 22
SW 3 15 -5 0 0 0 23
. WSW 1 1 4 1 .0 0 T
w 1 0 0 -0 - 0 0 1
WNW 1 0 0 -0 0 0 1
NW 0 5 0 0. 0 0 5
NNW 4 2 0 0 0. 0 6
Total 248 365 o 22 2 0 -0 637
Number of Calm Hours for this Table ’ 0
Number of Variable Direction Hours for thls Table 0
Number of Invalid Hours - 1528 .
Number of Valid Hours for this Table 637
Total Hours for the Period _ 8759
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Table 11 (continued).

- S ~ Hours at Each Wind Speed and Direction : '
. Period of Record= - ] 01'/0]/05 1:00 12/3 1/05 23200 Total Period
Elevation: Speed: 60MSPD Direction: -60MWD Lapse: DT60-10
. Summary of All Stability Classes = Delta Temperature : .

Wind Speed (mph)

—
&

)

N R
un

' Wind Direction - 1-4 4-8 8-13 13-19 525 - Total
- N 75 248 173 56 67 0 358
NNE - = = 223 648 256 94 1 0 1222
"NE 255 279 135 17 -0 0 686
ENE - 147 114 -~ 48 . 4 . 0 0 - 313
E 107 93 23 6 1 0 230
ESE - 118 83 31 4 c ] 1 238"
SE - - 129 108 77 11 - 4 0 329
SSE , _95 101 - 74 26 17 4 317
S , 101 .90 85 22 9 6 313
SSw ' 90 177 -~ 153 79 13 5 517
SW 75 237 229 .91 14 0 646
WSW 30 115 256 283 35 6 725
W 14 72 139 88 11 0 324
WNW- -~ 10 - 43 - 97 = 62 2 0 214 .
NwW . 13 45 181 75 4 0 318
NNwW. 21 45 151 59 . 5 0 281
Total © - 1503 2498 2108 977 .. 123 . 22 7231
Number of Calm Hours for this Table 0
Number of Variable Direction Hours for this Table .= 0
Number of Invalid Hours - 1528
- Number of Valid Heurs for this Table . 7231
Total Hours for the Period o ' : . 8759
R-1288497-601, Rev. 0 45 of 95 - ' April 12, 2006
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TABLE 12 ANNUAL PASQUILL STABILITY CLASS OCCURRENCES
PRIMARY TOWER 1973- 2005
(in percent)

" YEAR

- F.

G

A B C D E ,
1973-1976 [ 16.23 - 7.64 4.24 30.72 26.17 10.51 4.49
1977 . 6.62 3.29 145 | 34.03 38.52 '11.49 - 4.59.
1978 1.38 1.82 0.79 34.72 4472 | 12.33 - 4.23
1979 1.36 1.72 1.44 38.18 4127 | 11.46 4.56
1980 5.68 4.02 241 | 41.84 27.37 12.34 6.34
1981 11.29 3.45 2.82 132.80 29.29 11.38 - 8.97
1982 - 15.68 3.48 - 2.83 23.41 29.99 14.00 11.59
1983 435 3.30 - 5.02 39.32 2869 | 12.02 7.30
1984 - 3.57 2.72 423 34.36 33.51 | 13.50 8.10
1985 5.36 3.50 3.98 35.44 33.36 . 12.05 - 6.30
1986 5.62 3.13 3.67 3292 | 35.78 1126 | 7.62
1987 9.33 - 2.53 3.61 34.09 - 28.72 1343 |  8.29
1988 13.83 3.60 4.19 31.10 27.26 1274 | 7.28
1989 4.57 - °3.00 451 40.90 30.01 | 10.72 6.28
1990 337 | 253 3.59 39.34 29.79 | 13.93 7.44
1991 5.25 -3.75 4.55 39.38 25.28 14.24 7.55
1992 - 3.06 2.91 4.80 4776 | 2626 11.09 4.11
1993 3.78 3.56 4.11 - 3933 | 26.68 1 12.19 - 7.34
1994 6.24 3.18 4.43 3425 | 29.55 13.26 9.08
1995 5.34 .3.48 4.62 41.06 27.08 11:29 7.14
1996 2.17 222 3.94 44 .42 -.30.79 11.13 '5.33
1997 4.98 3.66 5.49 38.80 28.05 12.87 6.16
1998 2.88 2.94 4.08 3515 | 3097 1558 | - 8.39.
1999 5.63 335 | - 4.05 38.27 27.24 11.94 - 952
2000 2.65 - 3.08 463 4492 | 2547 11.86 7.39
2001 - 4.55 3.82 - 5.22 37.39. 2747 13:49 8.06
2002 3.21 3.71 4.93 40.47 26.43 13.28 7.97
2003 4.10 1.70 2.89 43.99 30.15 - 11.08 6.09
2004 3.51 3.30 5.24 39.42 32.38 11.56 489
2005 12.48 13.32 3.68 30.47 28.85 12.87 8.33

Pasquill stability class assignments were based on the temperature dlfference between the 90-
meter and 10-meter levels from 1973 through July 1981. From July 1981 to present, the stability
class assignment is based on the temperature difference between the 60-meter and 10-meter levels.
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TABLE 13. SSES DAILY, MON'I_‘HLY AND ANNUAL PRECIPITATION
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TOTALS FOR 2005
) Amount Amount Amount Amount : " Amount |
Date /(%.:Tc(;.ue:)l Date | ches) | D€ | (inches) | P2 | (inches) | P™€ inches) | P | Ginches)
Jan Feb. Mar . Apr \ May " June o
. : 8 1.00 1 0.22 2 - 1.54 2 0.02. 3 0.27
3 -0.57 9 0.30 8 0.16 3 1.02. f - 14 - 0.30 -4 10.07
4 0.07 14 .0.20 11 0.02 22 0.08 . 15 0.01. .6 0.21
5 0.26 - 16 0.24 20 | 0.04 23 0.61 20 0.15 15 | 017
6 0.89 17 0.01 .. 21 0.23 24 0.06 | 28 . 0.12 ‘16 0.16
8 0.35 20 004 | 23 041 30 011 § 29 | 0.02 22 ©0.03
11 0.35 21 “0.14. 24 021 | - ' 30 0.06 28 0.30
12 0.02 .22 0.06 27 0.11 | Total 3.42 22 - 0.09 29 0.39 :
13 0.07 23 | 006 | 28 137 ' ' ; | ' B .
‘14 1.53 24 .0.01 " 29 023 | Total |. 0.75 | Total 1.60
24 0.01 | 25 0.14 - - : { o
25 0.30 26 0.01 | Total 3.00
26 | 004 28 | 003 -
Total 446 | Total | 2.24
.Amount || mount | - Amount . Amount Amount
.Dale 2;’1‘;::)‘ Date ?inches) Date ?inches). . Date (inches) * Date (inches) | Date (inc(:leg)
Jul - | 'Aug o - Sep ' - Oct Nov - Dec
B BT 1.15 5 - 0.62 17 - | 0.28 .7 _1.65-- 1 0.11 4 0.21
8 046 | 7 -0.11 26 0.28 '8 | 158 6 0.29 9 0.21
9 0.07 '8 001 | 29 0.20 11 0.15 -9 1.026 |10 0.07
11 0.95 12 0.10 ' 12 1.00 15 - 0.23 11° 0.13
13 0.01 16 ~ | . 0.03 | Total 0.76* 13 - 0.55 . 16 041 | 12 0.02
16 0.05 19 | 043 | : 14 0.25 22 0.21 15 0.15
17 0.08 27 0.02 15 0.02 29 _1.16 16 0.57
19 0.07 28 0.17 18 010 | 23 0.01
25 0.15 29 0.03 22 0.84 | Total 267 | 25 0.36
26 0.05 | 30 0.40 23 0.02 : 29 0.37
27 0.06 31 | 075 24 0.10 31 0.09
_ e _ ' .25 0.96 ,
Total | 3.10 | Total | 2.67* Total* | 2.19
: : - Total+ | 7.22* S
Annual Total = 34.08
* | *Data substituted from Williamsport and Wilkes-Barre/Scranton, PA for the period of August 13-October 29, 2005..




. TABLE 14. NORMAL AND ACTUAL (2005) PRECIPITATION DATA
- FOR WILLIAMSPORT AND AVOCA, PA (inches)
- | | WILLIAMSPORT . AVOCA
'~ MONTH NORMAL* | =~ 2005 | NORMAL* 2005
JAN 285 | 446 2.46 | 535
FEB 261 225 208 | 170
MAR [ 321 - 388 . 269 | 328
APR" 349 | . 459 - 328 | 402
MAY - - 3.79 N 1.74 - - 3.69 1 126
JUN 4.45 180 397 . 2.07
JuL | 408 1 633 _ 3.74 | 221
AUG 338 |7 636 o310 | 207
SEP 398 - 1.78 - 386 1 . .080
OCT 3.19 5.89 302 7.66
NOV 362 677 [ 312 | 340
DEC - 2,94 ‘ 2.27 1 255 2776
Total inches: 4159 48.12 37.56 - - 36.68

* Normal values are for the 30 yeér period from 1961 — 1990.
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TAELE 15. 2005 EXCLUSION AREA BOUNDARY -
SHORT TERM (ACCIDENT) DISPERSION ESTIMATES
X/Q VALUES (sec/meter3)

Affected

Distance

Time Period

Sector |. (Miles) | 0-2 hours |. 0-8 hours | 8-24 hours 1-4 days- 4-30 days |
N 0.34 2.53E-04 | 1.30E-04 | '5.10E-05 |- 2.11E-05 | 1.00E-05
" NNE . 0.34 2.02E-04 | 9.92E-05 4.56E-05 2.16E-05 | 1.50E-05
" 'NE - 0.34 1.52E-04. | 7.78E:05 |- 3.55E-05 1.84E-05 | 8.50E-06
ENE 0.34 1.06E-04° | 5.22E-05 | 2.34E-05 | 1.50E-05 5.00E-06
E 034 | 8.68E-05 | 4.42E-05 2.02E-05 1.50E-05 4.00E-06
ESE | 034 7.52E-05 | 5.00E-05 1.93E-05 | 1.50E-05 4.00E-06
'SE 034 8.56E-05 | -5.11E-05 | 2.00E-05 1.50E-05 4.00E-06
SSE 034 - | 1.04E-04 | 6.38E-05 | 2.45E-05 | 1.50E-05 7.00E-06 -
S 034 -| 1.64E-04 | 9.07E-05 - | .4.24E-05 2.58E-05 | 1.00E-05
SSW | 034 | 2.35E-04 |' 1.33E-04 6.59E-05 3.18E-05. | 2.00E-05
- SW. 0.34 4.74E-04 | 2.94E-04 1.21E-04 5.89E-05 3.50E-05
WSW 034
W 0.34 5.42E-04 | 2.86E-04 1.12E-04 | . 6.00E-05 3.00E-05
WNW 034 | 3.47E-04 | 1.77E-04 | 6.45E-05 | 3.28E-05 1.50E-05
NW | 034 3.25E-04 | 148E-04 .| 6.27E-05 | 3.00E-05 1.50E-05
NNW 034 2.83E-04 | 131E-04 -| .5.00E-05 2.33E-05 9.79E-06

{The shaded values denote the maximum relative short-term concentration values X/Q) for each
time period as generated by the dispersion estimate modeling program, WINDOW, w1th no
terram/recucu]at]on factors included. o
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. TABLE 16. 2005 LOW POPULATION ZONE .
- SHORT-TERM (ACCIDENT) DISPERS]ON ESTIMATES
X/Q VALUES (sec/meter )

. P . , Time Period _ ,
Affected Distance } : — - v
‘Sector . (Miles) 0-2 hours | 0-8 hours 8-24 hours 1-4 days 4-30 days |

N 3.0 2.37E-05 | 1.28E-05 3.00E-06 | 9.25E-07 4.80E-07
- NNE 3.0 1.74E-05 | 8.27E-06 2.01E-06 8.83E-07 4.80E-07
- NE 3.0 1.18E-05 | 6.70E-06 1.46E-06 7.92E-07 | 2.20E-07 ..

ENE 3.0 7.12E-06 | 3.39E-06 9.28E-07 . | 4.21E-07 | 2.20E-07
E 3.0 | 492E-06 | 3.28E-06 7.92E-07 7.00E-07 2.20E-07
ESE 30 4.18E-06 | 2.79E-06 7.82E-07 | 4.33E-07 | 1.50E-07
SE | 30 | 473E-06 | 2.91E-06 | 801E-07 | 3.94E-07 1.50E-07
SSE 3.0 6.19E-06 | 3.88E-06 | 9.82E-07 4.80E-07 | 2.20E-07 - |
S . 3.0 1.17E-05 | 7.64E-06 - | 1.83E-06 8.60E-07 | 4.80E-07
SSW 3.0 2.05E-05 1.27E-05 2.89E-06 2.00E-06 1.00E-06
SW. - 3.0 SATE-05 | 339E-05 | 4.71E-06 | 3.00E-06 | 1.50E-06
WSW 3.0 L8 50E0: 7E05. | 862E:06 i 7.00E 06 | 300E06
W 3.0 5.65E-05 '2%505 491E-06 | - 3.00E-06 ‘| 1.50E-06

CWNW | . 30 | 3.67E-05 1.82E-05 | 2.70E-06 1.34E-06 7.00E-07

- NW - 3.0 | 3.52E-05 1.50E-05 2.90E-06. | 1.50E-06 | .4.80E-07
NNW. 3.0 2.67E-05 1.30E-05 1.98E-06 | 9.35E-07 | 4.80E-07 | -

- [The shaded values denote the maximum relative short-term concentration values (X/Q) for each
time period as generated by the dispersion estimate modeling program, WINDOW, wnh no
terrain/recirculation factors included.
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TABLE 17. COMPARISON OF FIVE PERCENT OVERALL X/Q VALUES FOR THE
- EXCLUSION AREA BOUNDARY, 1978-2005 (sec/meter3)

EXCLUSION AREA BOUNDARY

Year 5% OVERALL RELATIVE CONCENTRATIONS X/Q (sec/meter’)
, 0-2hours | 0-8hours | 8-24 hours 1-d4days . | 4-30 days
1978 | 50E-04 | 2.7E-04 2.2 E-04 14E-04 .|  7.7E-05
1979 39E-04 | 2.1E-04 1.7E-04 | 1.1E-04 | 56E-05
1980 ' 35E04 |  23E-04 1.8E04 | " 12E-04 6.0 E-05
1981 [ 44E-04 | 29E-04 | 24E-04 1.5 E-04 7.9 E-05
1982 - 48E-04 3.2 E-04 2.6 E-04 1.7 E-04 8.8 E-05
1983 35E-04 | 25E-04 2.1 E-04 - 1.5 E-04 - 89E-05
1984 | 3.5E-04 " 25E-04 | 21E-04 | 14E-04 | 82E-05
1985 . 27E-04 | 17E-04 | 13E-04 81E-04 | 3.9E-05
1986 | 3.5E-04 22E04 | 17E-04 | 10E-04 | 48E-05
1987 | 3.4E-04 23E-04 1.9E-04 12E-04 | 64E-05
1988 3.1E-04 | 2.0E-04 1.6E-04 | 1.0E-04 | 52E-05
1989 | 28E-04 | 19E-04 | 15E-04 | 96E-05 | 50E-05
1990 | 28E-04 | 17E04 | 14E-04 81E-05 | 38E05 |
1991 | 33E04 | 2.0E-04 1.5 E-04 88E-05 | 4.0E-05
1992 | 13E-04 87E-05 | 72E05 | 48E05 | 27E-05
1993 | 1.4E-04 9.5 E-05 79E-05 .| 52E05 | 29E05 |
- 1994 13E04 | 88E-05 72E-05 | 48E05 | 26E05
1995 = | 13E-04 | - 1.0E-04 93E-05 | 74E05 | 53E-05
1996 | 13E04 |. 1.0E-04 92E-05 | 72E-05 5.1 E-05
1997 1.4 E-04 9.1 E-05 7.4 E-05 4.8 E-05 2.5E-05
1998 49E-04 | 3.6E-04 3.1E-04 | 22E04 | 14E-04
1999 65E-04 | 42E04 | 34E-04  20E-04 | 9.4E-05
2000 | 4.8E-04 3.2 E-04 2.7 E-04 1.7 E-04 8.6 E-05
2001 6.6E-04 | 42E-04 3.3 E-04 2.0 E-04 1.0 E-04
2002 | 6.6E-04 4.1 E-04 33E-04 | 20E-04 - 9.4 E-05
2003 6.0E-04 |  3.7E-04 “2.9E-04 1.7E-04 | 82E-05
2004 | 6.0E-04 3.7E-04 29E-04 | 1.7E-04 8.1E-05
2005 6.5E-04 | 4.1E-04 3.3E-04 2.0E-04 | 9.6E-05

The above values were calculated using the WINDOW atmospheric dispersion model, with no

terrain/recirculation factors included. Used the peak annual average from all directions.
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TABLE 18. COMPARISON OF FIVE PERCENT OVERALL X/Q VALUES FOR THE
LOW POPULAT]ON ZONE 1978 2005 (sec/meter3)

- LOW POPULATION ZONE
Year 5% OVERALL RELATIVE CONCENTRAT]ONS X/Q (‘sec/me'tgri‘) |
. , 0-2 hours 0-8 hours 8-24 hours -| 14 days - v, 4-30 days
1978 7.2 E-05 2.9 E-05 2.1 E-05 11E-05 . | 4.1E-06
1979 | 66E-05 | 26E-05 | 19E-05 9.6 E-06 3.6 E-06
1980 | 73 E-05 4.1 E-05 3.1 E-05 1.7 E-05 6.9 E-06
1981 . | 9.7E-05 - 5.4 E-05 4.1 E-05 2.2 E-05 8.6 E-06
1982 1.1 E-04 6.6 E-05  5.0E-05 2.9 E-05 1.3 E-05
1983 84E-05 | 48E-05 3.6E-05 19 E-05 8.0 E-06
1984 7.6E-05 | 4.4E-05 " 33 E-05 1.8 E-05 7.4 E-06
" 1985 5.8 E-05 3.4 E-05 - 2.6 E-05 1.4 E-05 58E-06 -
1986 | . 7:0E-05 4.0 E-05 3.0E-05 1.6 E-05 . 6.8 E-06
1987 | 79E-05 4.7 E-05 3.7 E-05 2.1 E-05 9.5 E-06
1988 | 7.3E-05 4.3 E-05 ' 33E-05 . 1.8 E-05 | 7.9 E-06
1989 6.7 E-05 4.0 E-05 3.1 E-05 1.7 E-05 7.7 E-06
1990 | 6.7E-05 4.0 E-05 3.1E-05. 1.8 E-05 8.0 E-06
1991 |  62E-05 3.8 E-05 3.0 E-05 1.7 E-05 7.8 E-06
1992 | 4.2E-05 2.7 E-05 2.2 E-05 1.4 E-05 6.9 E-06
1993 | 'S4E-05 3.4 E-05 2.7 E-05 1.6 E-05 7.9 E-06
1994 6.1 E-05 3.8 E-05 3.0'E-05 1.8 E-05  8.9E-06
1995 | 5.1 E-05 3.2 E-05 2.6 E-05 1.6 E-05 7.7 E-06
1996 4.7 E-05 3.0 E-05 24 E-05 1.5 E-05 7.5 B-06
1997 | 48E-05 3.1 E-05 2.5E-05 1.5 E-05 " 7.7E-06
1998 | S.8E-05 3.7 E-05 3.0 E-05 1.8 E-05 9.1 E-06°
1999 © 7.4E-05 3.9 E-05 2.8 E-05 1.3 E-05 5.0 E-06
2000 5.2 E-05 2.9 E-05 2.3 E-05 1.2 E-05 4.6 E-06
2001 | 7.4E-05 3.9 E-05 2.9 E-05 1.5E-05 5.5 E-06
2002 7.4 E-05 3.9 E-05 2.8 E-05 1.4 E-05 5.2 E-06
2003 7.4 E-05 3.6 E-05 2.6 E-05 1.3 E-05 4.2 E-06
2004 6.0E-05 3.2E-05 2.3E-05 1.2E-05 4.4E-06
2005 8.3E-05 4.3E-05 3.1E-05. 1.5E-05 5.6E-06

The above values were calculated using the WINDOW atmospheric dispersion model, with no |
‘|terrain/recirculation factors included. Used the peak annual average from all directions.
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TABLE 19. TERRAIN AND RECIRCULATION CORRECTION FACTORS
USED IN DISPERSION MODELS AT THE SITE BOUNDARY

Site Boundary _ ~ Exclusion Area Boundary
Affected Distance Recirculation Distance | Recirculation
Sector (miles) Factor . (miles) .~ Factor .
N 059 | 2200 [ 034 218
NNE 0.78 237 034 | 200
NE | 0.7 © 231 034 2.15
ENE - 0.86 S 252 g 034 | 236
E o 0.8 | 233 034 | 230
ESE =~ | 05 2.58 034 279
SE - 043 | 244 | 034 246
SSW 041 | . 257 034 | 249
18 | 038 235 034 230
| Ssw 039 1230 034 232
|sw o 0.61 | 2.05 o034 | 189
- | WSW o122 | 2.31° 034 | 168
W 1.03 222 034 | 227
WNE 061 .| 266 0.34 | 2.54
NwW 066 3.020 034 | 300
NNW - 0.59 253 034 ' 2.26

The SSES Final Safety Analy51s Report has terrain/recirculation correction factors
assigned for standard distances. During 1997, real estate purchases in and around the
SSES area caused site boundary distances to change. As a result, the terrain/recirculation
values listed in this table were re-calculated using the SSES 1997 Site Boundary o
Distances and the original terrain/recirculation factors quoted in the SSES- FSAR No
changes to the Site Boundary distances occurred during 2005.
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TABLE 20. DISTANCES AND TERRAIN/RECIRCULATION CORRECTION
| FACTORS FOR SSES 2005 LAND USE CENSUS LOCATIONS

RESIDENCE GARDEN
AFFECTED Terrain AFFECTED | .. Terrain
“secrow | MRES | Coeeion | “gperon | MIES | Coreion
. N~ 1.3 2.15 N - 3.2 2.19
- NNE 1 2.50 NNE 2.3 2.55
NE 0.9 -2.33 NE 2.7 247
ENE 2.1 - 242 ENE 24 - -2.48
E 1.4 2.09 - E 1.8 2.07
ESE - 0.5 2.58 ESE 2.5 2.00
SE 0.5 243 SE 0.6 2.44
SSE - 0.6 2.71 SSE - 1.6, . 244
S 1 2.46 S 1.1 - 243
SSW 09 - 2.39 SSW 1.2 235
SW 1.5 2.14 . SW 1.9 - 211 2k
WSW 1.3 232 WSW 1.3 232 -
w 1.2 2.18 W 1.2 2.18
WNW 0.8 2.74 WNW. 1.3 2.59
NW 0.8 3.30 NW 1.8 3.06
NNW- 0.6 2.53 NNW 4 -2.40
PRODUCTION ANIMAL DAIRY ANIMAL
: : Terrain ; Terrain
A:EE%’];:E}D ' .MILES' C(;;'rection AgggggERD M]LES Correction
: actor Factor
NNE 2.3 2.55 E 4.5 1.80
ENE 24 2.48 ESE - 2.7 196
- E 1.8 2.07 ESE 4.2. 1.58
SSw -3 2.35 SSW 3 2.11 -
SSW 3.5 1.88° SSwW 37 2.06
NW 0.8 3.30 SSw 3.5 1.88
NW. 1.8 3.06 SSW 14.01 1.03
WSW 1.7 2.34
W 5 1.46
NNW 4.2 24
Distances to the nearest garden, residence, dairy animal and production animal in
each of the affected sectors was provided by the 2005 SSES Land Use
Census(Reference 7). The terrain/recirculation correction factors listed for the
| distances in the above tables were mathematically interpolated from the
terrain/recirculation factors quoted for standard distances in the SSES Final Safety
Analysis Report. ‘ '
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TABLE 21. 2005 ANNUAL AVERAGE RELATIVE CONCENTRAT]ON (sec/meter ).
AND DEPOSITION (meter” ) ESTIMATES AT THE EXCLUSION AREA BOUNDARY

Affected Sector ‘Relative Concentratlon (sec/meter ) Deposition
Diance | Nobeay | 22oDSOT [ BODISOTT g
. (miles Undepleted Undepleted Depleted | .(meter. ) g
N 0.34 1.18E-05 1.18E-05 1.11E-05 |- 4.88E-08
NNE 0.34 1.02E-05 1.01E-05 = | 9.52E-06 | - 6.01E-08
NE 0.34 824E-06 | 824E-06 | 7.73E-06 | 8.06E-08
ENE | 034 459E-06 | 4.58E-06 | 430E-06 | 4.55E-08
E - 0.34 '2.83E-06 | 2.83E-06 2.65E-06 2.56E-08
ESE | 034 283E-06 | 282E-06 | 265E-06 | 2.58E-08
SE 0.34  327B-06 | 327E-06 | 3.07B-06 | 3.40E-08 |
SSE 0.34 | 435E-06 | 4.34E-06 4.08E-06 | 3.88E-08 |
s 0.34 8.90E-06 | 8.89E-06 8.35E-06 S6IE-08 | -
SSW 034 1.50E-05 | 149E-05 | 1.40E-05 6.87E-08
. SW 0.34 3.02E-05 3.01E-05 2.83E-05 |  6.89E-08
~ WSW 1 0.34 - 7.01E-05 ~ 7.00E-05 | 6.57E-05 | 9.97E-08
W 0.34 3.71E-05 | 3.71E-05 3.48E-05 . |  6.28E-08
WNW 0.34 - 1.85E-05 " 185B-05 | 1.74E-05 | 4.11E-08
NW 0.34 1.99E-05 | 1.99E-05 1.86E-05 | 5.87E-08
NNW 10.34 11305 | 1.13E-05 1.06E-05 | ~3.97E-08

.| The above values were calculated using the XDCALC atmospherlc dlspersmn rnodel with
' terram/remrcu]at]on factors included.
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TABLE 22. 2005 ANNUAL AVERAGE RELATIVE CONCENTRATION (sec/meter )
AND DEPOSITION (meter 3 ESTIMATES AT THE SITE BOUNDARY

~ Affected Sector Relative Concentration (sec/meter) Deposition
‘ Di'st'fmce | No Dgcay | 22‘15)];?; of 80})22:; Of. DQ_
(miles .Undepleted_ Undepleted Depleted ,.(met_er )
N 0.59 5.34E-06 5.32E-06 483E-06 | 193E-08
" NNE 0.78 3.61E-06 3.59E-06 | 3.0E-06 < | 1.74E-08
NE | 058 393E-06 | - 3.92E-06 | 3.55E-06 3.43E-08
_ENE 049 2.69E-06 | 269E-06 | 246E-06 | 247E-08
E 0.48 1.71E06 | 1.71E-06 1.57E-06. | 1.44E-08
ESE 0.5 148E-06 | 148E-06 | 1.35E-06 | 125E-08
SE 0.43  2.30E-06 ' 2.29E-06 2.12E06 | 2.27E-08
SSE 1041 ' 341B-06 | 341E-06 | 3.16E06 | 293E-08 |
S 0.38 7.712E-06 | 7.71E-06 | - 7.18E-06 4.74E-08 |
- ssw 0.39 1.22E-05 1.22E-05- | 1.14E-05 5.43E-08
sw 0.61 136E-05 | 1.35E-05 | 1.22E-05 | 2.78E-08
WSW 1.22 © 1.33E-05 - 1.32E-05 1.14E-05 | 1.56E-08
W 1.03 6.94E-06 6.88E-06 | 6.02E-06 | 9.32E-09
WNW 0.61 ' 8.22E-06 ' 817E-06 | 740E-06 | 1.59E-08
NW 0.66 7.65E-06 .| 7.61E-06 | 6.85E-06 | -192E-08
NNW | 059 5.65E-06 5.63E-06 | 5.10E-06 | 1.75E-08

| The above values were calculated using the XDCALC atmospherlc dispersion model w1th
terrain/recirculation factors mc]uded :
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TABLE 23. 2005 ANNUAL ATMOSPHERIC DISPERSION ESTIMATES
FOR NEAREST RESIDENCE AND GARDEN* = ’

NEAREST RESIDENCE WITHIN A 5-MILE RADIUS OF SSES BY SECTOR

SECTOR | AFFECTED - . XQ .
NUMBER SECTOR | NAME MILES XQ X/QDEC | npcipgp | PEPOSITION
I[N H.Burd 1.3 1.64E-06 1.63E-06 1.40E-06 4.90E-09
2 | NNE E.Ashbridge 111 ] 2.65E-06 2 .64E-06 ~ 2.31E-06 1.20E-08 |
"3 | NE W.Tuggle 0.9 2.10E-06 { - 2.09E-06 1.84E-06 1.67E-08 |
4 | ENE D.Barberi 2.1 3.35E-07 |~ 3.32E-07 2.75E-07 2.40E-09
51 E L.Kozlowski/ W. Witts 1.4 3.13E-07 3.12E-07 . 2.67E-07 2.09E-09
6 | ESE R.Panetta’ 0.5 1.48E-06 1.48E-06 1.35E-06 1.24E-08
7] SE J.Futoma 0.5 | - 1.82E-06 1.82E-06 1.66E-06 1.75E-08
8 | SSE J.Naunczek 0.6 2.04E-06 2.04E-06 1.84E-06 1.61E-08
9] s S.Slusser 1 1.95E-06 1.94E-06 1.70E-06 9.57E-09
10 | Ssw S.Molnar - 0.9 3.79E-06 3.77E-06 3.32E-06 1.35E-08
11 ] sw F.Michael - 1.5 3.62E-06 3.59E-06 3.06E-06 6.24E-09
12 | wsw F.Michael 1.3 1.20E-05 1.19E-05 1.03E-05 1.41E-08 |
13| w F. Hummel 1.2 5.40E-06 5.35E-06 4.64E-06 7.03E-09
14. ] WNW R.Orlando 08| -5.66E-06 5.62E-06 5.00E-06 1.03E-08
15| NwW H. Long 0.8 6.30E-06 | 6.26E-06 5.57E-06 1.51E-08
16 | NNW G. John 0.6 | 5.52E-06 5.49E-06. 4.97E-06 "1.70E-08

' NEAREST GARDEN WITHIN A 5-MILE RADIUS OF SSES BY SECTOR

AFFECTED

SECTOR . : y XQ ' '
NUMBER SECTOR . ‘NAME MILES X/Q X/ Q DEC | pEC+DEP .DEPOS]T]ON_
1| N J. Woijcik 3.2 4.41E-07 4.33E-07 3.45E-07 1.10E-09
2 | NNE R.Chapin 23 7.91E-07 7.83E-07 6.44E-07 3.14E-09
3| NE Yokum 271 4.27E-07 4.23E-07 3.42E-07 2.89E-09
4 | ENE G.Dennis 2.4 2.80E-07 2.78E-07 2.27E-07 2.00E-09
5 E W .Daily 1.8 2.11E-07 2.10E-07 1.76E-07 1.39E-09 .
6 | ESE L.Travelpiece 2.5 1.00E-07 9.96E-08 8.12E-08 6.68E-10
7| SE F.Scholl ' 0.6 1.39E-06 1.39E-06 1.26E-06 1.28E-08
8 | SSE | M.zaletko 1.6 4.26E-07 4.24E-07 3.59E-07 2.75E-09
9[S A. Kadir 1.1 1.68E-06 1.67E-06 1.45E-06 8.05E-09
10 | SSW S.Bodnar 12|  2.46E-06 | - 2.44E-06 2.11E-06 8.15E-09
11 | SW R. Brody 1.9 2.55E-06 2.52E-06 2.11E-06 4.25E-09
12 { WSW F.Michael 1.3 1.20E-05 | 1.19E-05 1.03E-05 1.41E-08
13 w F.Hummel 1.2 5.40E-06 5.35E-06 4.64E-06 . 7.03E-09
T 14 | WNW P.Moskaluk 1.3 2.61E-06 2.58E-06 2.23E-06 4.26E-09
15 NwW D.Goff 1.8 1.79E-06 1.77E-06 1.49E-06 3.59E-09
16 | NNW P.Culver 4 3.21E-07 3.13E-07 2.44E-07 6.28E-10
1] x/Q RELATIVE CONCENTRATION (SEC/MY)
2 | X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS (SEC/M?)
3 | X/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/MY)
4 .| DEPOSITION RELATIVE DEPOSITION RATE (1/M?)

*2005 Land Use Census Locations
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TABLE 24. 2005 ANNUAL ATMOSPHERIC DISPERSION ESTIMATES |
FOR NEAREST MEAT ANIMAL, DAIRY LOCATIIONS
- AND SPECIAL RECEPTORS*

NEAREST ANIMAL RAISED FOR MEAT CONSUMPTION

WITHIN A 5-MILE RADIUS OF SSES BY SECTOR

SECTOR | AFFECTED | R B ' 1 xo . N
NUMBER | SECTOR | NAME MILES | | X/Q | XQDEC | ;5. | DEPOSITION |
2 | NNE R.Chapin 23| 791E-07| 783E-07 | 6.44E-07 3.14E-09
4 | ENE G.Dennis 24| 2.80E-07 | 2.78E-07 |  2.27E-07 2.00E-09 |
s|E W.Daily 18| 2.11E-07°| 2.10E-07 1.76E-07 1.39E-09 |-
10| SSW R. & C. Ryman 3| 5.63E-07 | 5.55E-07 4.44E-07 1.50E-09
10 | SSW - C.X Drasher 35| 3.96E-07 | - 3.89E:07 3.06E-07 1.06E-09
15 | NW H. Long 08| 6.30E-06 | 6.26E-06 5.57E-06 1.51E-08
15 | NW D. Goff 1.8 | 1.79E-06 | 1.77E-06 1.49E-06 3.50E-09
ALL DAIRY_ LOCATIONS NEAR SSES
'SECTOR - | AFFECTED | R : o XQ -
NUMBER | SECTOR | NAME MILES | X/Q | XQDEC | ppcipgp | PEPOSITION
5| E. | WBloss 45| 4.44E-08 | 437E-08 | 333E-08 2.42E-10
6 | ESE TD.Moyer 27 | B.65E-08 | B.58E-08.| . 6.93E-08 5.64E-10
6 | ESE 'F.Rinehimer 42| 3.48E-08 | 344E-08 | - 2.63E-08 2.01E-10
70 | SSW. R. & C. Ryman- 3| 5.63E-07 | 5.55E07 4.44E-07 1.59E-09
10| ssw R.Ryman 3.0 | 524E-07 | 516E-07| . 4.12E-07 | 1.46E-09 |
10 | ssw. C.X Drasher 35| 396E-07 | 3.89E-07 3.06E-07 | 1.06E-09
10| ssw K.Davis 1401 | 3.26E-08 | 3.05E-08 2.03E-08 5.64E-11
12 [ WsSwW T. & M. Berger 17| 8.22E-06 | 8.12E-06 6.87E-06 9.17E-09
13| W ). Dent 5| 4.96E-07 | 4.76E-07 3.63E-07 4.06E-10
16 | NNW H.Shoemaker 42| 3.01E07] 2.93E-07 227E07 | 5.77E-10
SPECIAL RECEPTOR LOCATIONS
AFFECTED , ' ' _ : -
SECTOR LOCATION MILES | x0®" | x/QpEC® | x/Q DEC+DEP® | DEPOSITION?
3/NE | Riverlands/EIC 0.7 | 3.03E-06 3.03E-06 2.71E-06 2.55E-08
T2/ WSW | Tower's Club 0.5 | 4.19E-05 "2.18E-05 T3.83E-05 "5.63E-08
5/E East Gate 0.5 | 1.61E-06 1.61E-06 1.47E-06 1.34E-08
11 xQ RELATIVE CONCENTRATION (SEC/M?)
2 | X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS (SEC/MY)
3 | X/QDEC+DEP __| DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M)
4-| DEPOSITION RELATIVE DEPOSITION RATE (1/M%)

*2005 Land Use Census Locations
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X/Q ACCUMULATION FOR GROUND AVERAGE 'SEC/M3
FOR RELEASE POINT |
. _ MILES
| DIRECTION | ‘ o i
_FROM | 0-1- | 1-2 |"2-3 3-4 4-5 | 5-10 [ 10-20 | 20-30 | 30-40 | 40-50
N 5.32E-06/1.02E-06|4.28E-07|2.27E-07|1.47E-07|5.54E-08|1.55E-08|7.57E-09/4.79E-09]3.42E-09
NNE |8.41E-06|1.75E-06|7.89E-07{4.24E-07|2.75E-07|1.03E-07|2.87E-08|1.42E-08|9.07E-09|6.51E-09
NE 1.91E-05|3.56E-06|1.62E-06|9.32E-07|6.23E-07|2.50E-07{7.71E-08|3.91E-08 |2.52E-08 | 1.84E-08
ENE . |5.28E-05]9.58E-06{4.66E-06|2.79E-06|1.87E-06|7.48E-07(2.20E-07|1.07E-07|6.98E-08|5.14E-08
_E 2.04E-05(3.72E-06|1.65E-06{9.40E-07{6.29E-07|2.56E-078.15E-08{4.15E-08{2.69E-08|1.96E-08
__ESE 1.05E-05]2.04E-06|9.33E-07|5.26E-07|3.51E-07{1.43E-07{4.00E-08 | 1.77E-08 | 1.15E-08 | 8.34E-09
SE 1.15E-05{2.29E-06|1.06E-06|6.03E-07]|4.02E-07|1.65E-07|4.18E-08 | 1.56E-08 | 1.00E-08 | 7.24E-09
- SSE  |8.16E-06{1.59E-06{7.08E-07|4.01E-07|2.72E-07|1.19E-07|3.17E-08|1.14E-08|7.33E-09|5.3 1 E-09
s - |6.34E-06|1.33E-06(6.57E-07|3.86E-07|2.66E-07|1.25E-07|3.52E-08|1.22E-08|7.85E-09{5.66E-09
SSW | 7.13E-06|1.45E-06|6.73E-07|3.84E-07(2.55E-07{1.07E-072.81E-08|1.08E-08 {6.89E-09(4.94E-09
SW - [4.80E-06{9.70E-07|4.70E-07|2.73E-07]1.85E-07|8.25E-08|2.19E-08|7.50E-09 |4.80E-09|3.44E-09
WSW  |2.76E-06(5.44E-07|2.59E-07|1.54E-07{1.06E-07|5.14E-08|1.66E-08|6.36E-09|3.31E-09|1.83E-09
W 1.46E-06]2.82E-07|1.23E-07|6.81 E-08|4.50E-08|1.87E-08{5.21E-09{2.15E-09|1.35E-09|9.57E-10
WNW | 1.34E-06|2.49E-07|1.00E-07{5.26E-08|3.36E-08|1.25E-08(3.42E-09|1.63E-09|1.01E-09|7.07E-10
NW 1.89E-06[3.52E-07|1.42E-07|7.27E-08|4.64E-08 | 1.69E-08 |4.54E-09|2.18E-09|1.36E-099.52E-10]
'NNW  |2.51E-06(4.80E-07|2.04E-07|1.09E-07|6.90E-08|2.44E-08|6.19E-09|2.98E-09|1.87E-09|1.31E-09] .
- 590f95
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TABLE 26. 2005 SSES ANNUAL RELATIVE CONCENTRATIONS 2.26-DAY DECAY, UNDEPLETED X/Q (sec/m3)

DATES OF LAST X/Q ACCUMULATION ARE FROM 51110 TO 51231240
X/Q ACCUMULATION FOR GROUND DECAYED S.AVG  SEC/M3
FOR RELEASE POINT I

R-1288497-601, Rev. 0
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MILES .
DIRECTION | - - e
FROM 0-1 1-2 . 2-3 3-4 4-5 5-10. 10 - 20 20-30 30-40 40 - 50
N 5.31E-06 | 1.02E-06 | 4.24E-07 | 2.24E-07 | 1.44E-07 | 5.36E-08 | 1.45E-08 | 6.77E-09 | 4.09E-09 | 2.79E-09
NNE - 8.39E-06 | 1.73E-06 | 7.80E-07 | 4.17E-07 | 2.69E-07 | 9.95E-08 | 2.67E-08 | 1.26E-08 | 7.65E-09 | 5.23E-09
NE 1.91E-05 | 3.53E-06 | 1.60E-06 | 9.13E-07 | 6.06E-07 | 2.39E-07 { 7.04E-08 | 3.36E-08 | 2.04E-08 | |.41E-08 |y
- ENE 5.26E-05 | 9.49E-06 | 4.59E-06 | 2.73E-06 | 1.82E-06 | 7.13E-07 | 2.00E-07 | 9.14E-08 | 5.57E-08 | 3.85E-08 |
E 2.03E-05 | 3.68E-06 | 1.62E-06 | 9.14E-07 | 6.07E-07 | 2.42E-07 | 7.24E-08 | 3.41E-08 | 2.04E-08 | 1.38E-08
ESE 1.05E-05 | 2.02E-06 | 9.15E-07 | 5.12E-07 | 3.39E-07 | 1.35E-07 | 3.57E-08 | 1.47E-08 | 8.80E-09 | 5.94E-09
- SE 1.14E-05 | 2.27E-06 | 1.04E-06 | 5.88E-07 | 3.89E-07 '1.57E-07 | 3.76E-08 | 1.31E-08 | 7.84E-09 | 5.28E-09
SSE 8.13E-06 | 1.57E-06 | 6.97E-07 | 3.92E-07 | 2.64E-07 | 1.13E-07 | 2.87E-08 | 9.69E-09 | 5.82E-09 | 3.95E-09.
S 6.33E-06 | 1.32E-06 | 6.48E-07 | 3.79E-07 | 2.60E-07 | 1.20E-07 | 3.23E-08 | 1.06E-08 | 6.47E-09 | 4.41E-09
- SSW 7.11E-06 | 1.44E-06 | 6.66E-07 | 3.78E-07 | 2.50E-07 | 1.03E-07 | 2.63E-08 | 9.67E-09 | 5.91E-09 | 4.06E-09
SW 4.79E-06 | 9.65E-07 | 4.66E-07 | 2.70E-07 | 1.82E-07 | 8.03E-08 | 2.07E-08 | 6.85E-09 | 4.23E-09 | 2.93E-09
WSW 2.76E-06 | 5.42E-07 | 2.56E-07 | 1.52E-07 | 1.05E-07 | 5.01E-08 | 1.58E-08 | 5.84E-09 | 2.93E-09 | 1.57E-09
W 1.46E-06 | 2.80E-07 | 1.22E-07 | 6.73E-08 | 4.43E-08 | 1.83E-08 | 4.93E-09 | 1.96E-09 | 1.19E-09 [ 8.10E-10
WNW 1.34E-06 | 2.47E-07 | 9.94E-08 | 5.20E-08 | 3.32E-08 | 1.22E-08 '3.2_7E-O9 1.51E-09 | 9.12E-10 | 6.17E-10
NW 1.89E-06 | 3.51E-07 | 1.41E-07 | 7.21E-08 | 4.58E-08 | 1.66E-08 | 4.36E-09 | 2.03E-09 | 1.23E-09 | 8.41E-10
NNW 2.51E-06 | 4.77E-07 | 2.02E-07 | 1.08E-07-| 6.79E-08 | 2.37E-08 | 5.88E-09 | 2.73E-09 | 1.66E-09 .| 1.13E-09
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TABLE 27. 2005 SSES ANNUAL RELATIVE CONCEN RATIONS 8-DAY DECAY DEPLETED X/Q (sec/m3)

DATES OF LAST X/Q ACCUMULATION ARE FROM 51110 TO 51231240

X/Q ACCUMULATION FOR DECAYED DEPLETION  SEC/M3
FOR RELEASE POINT 1
MILES .
DIRECTION - : ‘ o : _ | |
FROM - .0-1 S 1-2 2-3 3-4 4-5 5-10 10-20 | .20-30.( 30-40 40 -50

N 4.86E-06 | 8.67E-07 | 3.46E-07 1.76E-07 | 1.10E-07 | 3.85E-08 | 9.51E-09 | 4.05E-09 | 2.29E-09 | 1.48E-09
NNE 7.68E-06 | 1.48E-06 | 6.38E-07 | 3.29E-07 |- 2.06E-07 | 7.16E-08 | 1.76E-08 | 7.59E-09 | 4.33E-09 | 2.81E-09 _ ‘

NE 1.75E-05 3.0]E-06 1.31E-06 | 7.21E-07 | 4.65E-07 | 1.73E-07 4.70E-08 2.07E-08 | 1.19E-08 7.85E-O9

" ENE 4.82E-05 | 8.11E-06 | 3.76E-06 | 2.15E-06 | 1.40E-06 | 5.17E-07 | 1.34E-07 5.67E-08 | 3.28E-08 | 2.18E-08.

E 1.86E-05 | 3.15E-06 | 1.33E-06 | 7.25E-07 | 4.69E-07 | 1.77E-07 | 4.94E-08 | 2.17E-08 | 1.25E-08 | &.16E-09

ESE 9.60E-06 | 1.72E-06 | 7.52E-07 | 4.06E-07 | 2.61E-07 | 9.83E-08 | 2.43E-08 | 9.29E-09 | 5.33E-09 - 3.48E-09

SE 1.05E-05 | 1.94E-06 | 8.56E-07 | 4.66E-07 | 3.00E-07 { 1.14E-07 | 2.54E-08 | 8.19E-09 | 4.68E-09 | 3.04E-09

SSE 7.45E-06 | 1.34E-06 | 5.72E-07 | 3.10E-07 | 2.03E-07 | 8.21E-08 | 1.93E-08 | 6.03E-09 | 3.44E-09 | 2.24E-09

S 5.79E-06 | 1.13E-06 | 5.31E-07 | 2.99E-07 | 1.99E-07 | 8.65E-08 | 2.15E-08 6.50E-09 | 3.72E-09 | 2.42E-09

SSwW 6.51E-06 | 1.23E-06 | 5.44E-07 | 2.97E-07 | 1.91E-07 | 7.42E-08 | 1.73E-08 | 5.78E-09 | 3.30E-09 | 2.1 5E-09

SwW 4.38E-06 | 8.22E-07 | 3.80E-07 | 2.12E-07 | 1.39E-07 5.74E-08 1.35E-08 | 4.04E-09 | 2.32E-09 | 1.51E-09

WSw | 2.53E-06 | 4.61E-07 | 2.09E-07 | 1.19E-07 | 7.98E-08 | 3.58E-08 | 1.03E-08 | 3.43E-09 | 1 .60E-09 | 8.06E-10

w 1.34E-06 2.39E-07 9.97E-08 | 5.28E-08 | 3.37E-08 { 1.30E-08 | 3.21E-09 | 1.16E-09 | 6.53E-10 | 4.19E-10

WNW 1.23E-06 | 2.11E-07 | 8.10E-08 | 4.08E-08 | 2.52E-08 | 8.70E-09 | 2.12E-09 | 8.82E-10 | 4.92E-10 | 3.12E-10

Nw 1.73E-06 | 2.98E-07 | 1.15E-07 | 5.64E-08 | 3.48E-08 | 1.18E-08 | 2.81E-09 | 1.18E-09 | 6.62E-10 | 4.22E-10

" NNW 2.29E-06 | 4.06E-07 | 1.65E-07 | 8.43E-08 | 5.17E-08 | 1.70E-08 | 3.82E-09 | 1.61E-09 | 9.04E-10 | 5.78E-10
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DATES OF LAST X/Q ACCUMULATION AREFROM 51110 TO 5123 1240

TABLE 28. 2005 SSES ANNUAL RELQIVE DEPOSITION — D/Q (meters-2)

- s:\wp\pp\Annual Report 2005.doc

X/Q ACCUMULATION FOR DEPOSITION M2
FOR RELEASE POINT 1 '
MILES
DIRECTION . o o . L '
FROM 0-1 1-2 2-3 3-4 4-5 5-10 | 10-20 | 20-30 | 30-40 | 40:50
N 3.13E-08 | 4.61E-09 | 1.89E-09 | 8.97E-10.| 5.30E-10 | 1.68E-10 | 4.02E-11 | 1.48E-11 | 7.90E-12 | 4.96E-12
NNE 3.57E-08 | 5.54E-09 | 2.40E-09 | 1.14E-09 | 6.72E-10 | 2.09E-10 | 4.88E-11 | 1.80E-11 | 9.60E-12 | 6.03E-12
NE 4.11E-08 | 6.20E-09 | 2.65E-09 | 1.28E-09 | 7.61E-10 | 2.45E-10 | 6.01E-11 | 2.21E-11 | 1.18E-11 | 7.42E-12
ENE 7.13E-08 | 1.11E-08 | 4.93E-09 | 2.41E-09 | 1.43E-09 | 4.51E-10 | 1.03E-10 | 3.60E-11 | 1.92E-11 | 1.21E-11
E 3.21E-08 | 4.70E-09 | 1.91E-09 | 9.13E-10 | 5.45E-10 | 1.80E-10 | 4.55E-11 | 1.68E-11 | 8.94E-12 | 5.62E-12
ESE. 2.16E-08 | 3.27E-09 | 1.39E-09 | 6.73E-10 | 4.02E-10 | 1.33E-10 | 3.03E-11 | 9.78E-12 | 5.22E-12 | 3.28E-12
. SE 3.13E-08 | 4.76E-09 | 2.08E-09 | 1.03E-09 | 6.16E-10 | 2.08E-10 | 4.33E-11 | 1.19E-11 | 6.33E-12 | 3.97E-12
SSE 2.67E-08 | 3.98E-09 | 1.70E-09 | 8.37E-10 | 5.10E-10 | 1.83E-10 [ 4.01E-11 | 1.07E-11 | 5.69E-12 | 3.57E-12
S 2.43E-08 | 3.89E-09 | 1.83E-09 | 9.39E-10 | 5.85E-10 | 2.27E-10 | 5.29E-11 | 1.36E-11 | 7.24E-12 | 4.55E-12
SSW 3.91E-08 | 5.99E-09 | 2.69E-09 | 1.36E-09 | 8.23E-10 | 2.87E-10 | 6.38E-11 | 1.82E-11 | 9.71E-12 | 6.10E-12
SW 4.41E-08 | 7.00E-09 | 3.29E-09 | 1.70E-09 | 1.05E-09 | 3.96E-10 | 8.94E-11-| 2.28E-11 | 1.22E-11 | 7.64E-12
WSW - | 2.58E-08 | 3.97E-09 | 1.86E-09 | 9.94E-10 | 6.32E-10 | 2.61E-10 | 7.33E-11 | 2.12E-11 | 9.27E-12 | 4.55E-12
W 1.24E-08 | 1.87E-09 | 8.08E-10 | 4.03E-10 | 2.46E-10 | 8.80E-11 | 2.15E-11 | 6.73E-12 | 3.59E-12 | 2.26E-12
WNW 1.15E-08 | 1.67E-09 | 6:71E-10 | 3.21E-10 | 1.90E-10 | 6.17E-11 | 1.52E-11 | 5.61E-12 | 3.00E-12 | 1.88E-12
NW 1.85E-08 | 2.71E-09 | 1.08E-09 | 5.05E-10 | 2.98E-10 | 9.47E-11 | 2.27E-11 | 8.36E-12 | 4.46E-12 | 2.80E-12
NNW 2.11E-08 | 3.13E-09 | 1.32E-09 | 6.39E-10 |.3.74E-10 | 1.14E-10 | 2.57E-11 | 9.45E-12 | 5.05E-12 | 3.17E-12
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~ FIGURE 1. THE SIXTEEN STANDARD
22.5 DEGREE WIND DIRECTION SECTORS
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Flgure 6. 2005 Diurnal Variation of Average Wmd Speed
Prlmary Tower - 10 Meter Leve|
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This ploi shows how the wind speed varies with the time-of-day. Radiational hedting.during
_ the day causes more mixing which makes for higher overall daytime wind speeds.
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Figure 7. 2005 Diurnal Variation of Avé_rage Wi_nd Direction
' ' Primary Tower - 10 Meter Level
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This plot shows the variation of wind direction with the timé-of-day. This is

primarily caused by the heating and subsequent cooling of the ground which
promotes wind flow up and down the Susquehanna River valley.
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anure 8. 2005 Dlurnal Variation of Average Wind Speed :
- -Primary Tower - 60 Meter Level
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This plot shows how the wind speed varies with the time-of- ~day. Radiational heatmg during the '
day causes more mixing which makes for hlgher overall daytime wind speeds.
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Flgure 9. 2005 Diurnal Varlatlon of Average Wmd Dlrectlon
Primary Tower -.60 Meter Level -

360
350
340
330
320

310
300
290
280
270

260
250
240 _ :

230 -

220

210

200

190 -

180 -

170

160

150

140

130

120
. 100
. . LT 90

80 :
70 i

. o

Wind Direction (degrees)

] L] ]

_____._—,——*-—.—

50
40

20 ¢ ; :

30 I I S S - ' S N

1 23 4 5 6 7 8 9 10 .11 12 13 14 15 16 17 18 19 20 21 22.23 24
, : HourofDayv ‘ '

Thié pldt shows the variation of wind direction with the time-of-day. This is primaﬁly
- caused by the heating and subsequent cooling of the ground that promotes wind flow
up and down the Susquehanna Rlver valley. :
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Flgure 10a 2005 Dlurnal Variation of Average _
Ambient Temperature
Primary Tower - 10 Meter Level
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Figure 10b 2005 Diurnal Variation of Average Dew Pomt Temperature
anary Tower - 10 Meter Level
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Degrees Fahrenheit'

Figure 11a. 2005 Diurnal Variation of Average”
' Dew Point Temperature
Primary Tower - 10 Meter Level
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Figure 11b. 2065 Diurnal Variation of Average

- Dew Point Temperature
Downriver Tower - 10 Meter Level
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' v FIGURE 12. SSES 2005 MONTHLY AVERAGE OF THE DAILY MAXIMUM MINIMUM AND
' AVERAGE OF 10M AMBIENT TEMPERATURE
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- This plot shows the average of dat]y maximum and minimum ambient temperatures by month as
- well as the overa]] monthly average temperature. : :
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FIGLRE13 SSES 2004 MONTHLY AVERAGE OF THE DALY MAXIMUM, MINMUVIND

AVERAGE OF 10M DEWPOINT
PRIMARY TOMNER
700
-+Mrimm
600 ——Awrage
: N
/ r— AN
1 N
/ _
17 N
=1 N
7
H A\ X
00 7717 \WEAN BN
1171 X
117 \
117 ANEAN
1717 ANEEAY
FAAT NN
A AN
}_L \
= A s NN
'3 400 yam X
£ — 1 X,
@ / N\ .
£ )’ AN N
© 7/ 1] AVEANEAN
w 7 / / N\
L 7 LAV
o R \ A
o 7 7 \ \—l
o 300 7 7 LA
- 7 7 N A
y A YA ., \W Y
/7 1/ / A\ \
717 N SR
/ / \ :
7 LAY
7 L A
/17 WmwA
20  EEEYERY
A i N
7 LY
7 \NEA
NN
- TN
A \ \
.
100 AN
N\
00 - — |
JAN . B MR ~ AR MAY JN AL AG P o N e

This plot shows the average of daily maximmand minimmmdew point tenmperatures by month as well as the overall monthly average dew pomt
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FIGURE 14. SSES 2005 DIURNAL VARIATION OF AVERAGE

‘DELTA TEMPERATURE
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* This p]ot shows the effects of daytime radiational heating causing negative delta temperatures
"and mghtt]me radiational cooling, resulting in posmve delta temperarures at mght
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- ‘ ' -Figur’e.1 5. Percentage of Stability Category by Timé-of—Day for 2005
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Figdre 17. Interpolated Sector Average X/q Values (sec m3) at the EAB (2005)

1.00E-03.

T

NI SIS

ANKLE
R

N/ AT AW AN

1.00E-04 4———— 8

e

11
i

1.00E-05 | ;

X/q (sec/m’)

1208

© 1.00E-06

1.00E-07

. o 10,. | - 100 _ ' . 1000 | : 10000 _K§, SSE

Hours

R-1288497-601, Rev. 0 ' : o .. 790f95. S Aprit12,2006
s:\wp\pp\Annual Report 2005.doc. . . : . _ : . ) :



1.00E-04.

1.00E-05

1.00E-06

x/Q (sec/m®)

1.00E-07

1.00£-08

R-1288497-601, Rev. 0

Figure 18. Interpolated Sector Average X/Q Values (sec/m3) at LPZ (2005)
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Figure_.19. 5 Percent Overall Site X/Q Values fqr Exclusion Areé Boundary, SSES 2005
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Figure 20. 5 Percent Overall Site X/Q Values for Low Population Zone, SSES 2005
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APPENDIXA

| 'SSES
METEOROLOGICAL INSTRUMENTATION
DESCRIPTION |
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APPENDIX A

'SSES METEOROLOGICAL INTRUMENTATION DESCRIPTION ‘

" A.  PRIMARY TOWER

. Wind-Speed Sensor, Climatronics Model 100075 |

Locations:
Threshold: '
~Accuracy:

Sensing Technique:

- Operating Range: A

. ‘ Operatin g Temperature Range:

Distance Constant:

10m and .60m above shrfaoé |

05 mph -

+ perCent or i0.15 mph, whichever is gréater

Anemometer cup set attached to shaft and 30- hole -
photochopper assembly '

0 to 50 mph
-40°F to +140°F

5 feet of air maximum

e ‘Wind-Direction Sensor, Climatronics Model 100076

- Locations:
Threshold:
Accuracy: _

Sensing Technique:

Damping Ratio:

- . Operating Ran.'ge:

Operating Tempefature Range:

Distance Constant:

R-1288497-601, Rev. 0
s:\wp\ppI\Annual Report 2005.doc

~10m and 60m above surface
0.5 mph
_ .+20

~ Vane attached toa shaft which i is coupled to a prec151on

low torque potentiometer

0.4 at 1'O°A initial angle of attack

010 540°

-40°F to +140°F

3.7 feet of air maximum
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. ° StandarduDev_iation Coin_pute,r, Climatronics Model 101035 -

Receives input from 10m and 60m wind direction. Sampling time is one second and |
. computation time is 15 minutes. »

"Accuracy: © +2°
 Operating Range: 0 to 100°
« MotorvASpirated Temp/Dew-Point Shield, Climatronics Model 100325

 Locations: - 60m'a_bov'e surface (two)
10m above surface (one)

Motor aspiratéd shield limits radiaiioﬁ erTofs to 0.2°F }inder maximum"s'dlar _radiatibn '
'Asp.i'r:at:ion Rate: 10 feet per secoﬁd _ | |
" Operating Temperaturé.Raﬁge:‘ B .'4OOF, to I+'130.°F
.-:- : Temp_erature Seﬁs'or, Climatronics Modé] 1'00.09,3
| . Locations: 'i,Or’n and 60 m above surface

' Sénsing-é]emént isa therrhis_tb’r enclosed in a stainless steel sheath (use as a matched pair for 10-
60m delta temperature) - ' ” :

, Ope‘r‘a‘tin’.g Rangé: -20°F to +100°F (-5°F to +5°F .for. delta température)
Acéuracy: ' iO.'l 5°C (same for matched pairs) |
Linearity: | 7‘ i0.1'6°C (same for 'matchea pairs)
_-Time Constant: - 3‘.6 seconds in still air
3 I.)ew-Poin.t‘ Sensor, Clirﬁatronics Model 101197
L_ocaﬁon‘: ~10m above surface
Sensor consists of bifilar gold electrodes wound on a ]ith_ipm chloride impréghated wick.
Opératiﬁg Range: :-40°F to 100°F |

Accuracy: - #0.5°C

R-1288497-601, Rev. 0 - 85 of 95 ' April 12, 2006
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° Rain ‘Ga‘vuge (Heated),»C]imatrQnics Modet 100097-1

A tipping bucket precipitation gaugé (0.01 inéhcs wéter/t‘ip)' B

’Location': | néar bése. ‘of tdwej (approximately 650 feet MVS_L) “
Agcﬁraéy: | +1.0 percentAe.tt 3 i_n:ches per hour |

e Analog..Récording System

Locatiori; - vc_ontrol room |

Analog strip'chart‘recorders‘for the various measured or computed parameters -

« Digi_tai Data Acquisition System, Campbell Scientific Model 21X

Location: base of tower )

- Digital recording system parallels the ana]og-fecorders ‘

R-1288497-601, Rev. 0
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"B. 'BACKUP TOWER

. Wind-Speed Se_nsovr','Clime.ltronics Model 100075
L'ocation: : | - 10m above surface- _-
Spéciﬁcations: ~ same as for priilnary'tower
'3 Wind-Direction Sensor, Clirﬁatronics Modél 100076
Location: ' - | ~ 10m above sur'faée
. ‘Specifications: _same aé for pﬁmaq tOwer_ .
o Standard Deviation ’Compute.r, C]irﬁatronics Mod'él 101035
- Accuracy: . R +2° |
Range: - 0 to 100°
®
@
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C. SUPPLEMENTAL TOWERS

Wind- Speed Sensor, Weathertromcs Model 2030 .

Locatron. . ’ "10m above surface '

Threshold: 0.5 mph

. A_ccuracy: . . +015 mph orl%

Sensing Technique:_ - ' photon coup]ed chopper
-Operating Rarigé': : 0 to 100 mph
v Response" ‘ o o idistance constant equa]s 5 feet of flow ‘

| ~ Wind-Direction Sensor Weathertromcs Model 2020

Locatron : , .A lOm above surface
Threshold: : o 0.5 mph-
Re’so‘lu‘tion.: " ) o | less that 1.0°
_Potentiomet_er Linearity: . . 0.5% _
._Dampiug ratio: _ | 0.4
Range: _. . - 0 to-540° |

~ Sigma Computer, Weathetronics Model 1620 -

Input from 10-M wind direction transmitter

Accuracy: o +0.1% full scale
 Range: 0to0 100°
Samples/Period: I 100

Temperature Probe, Weathertronics Model 4470

Location: . 2m above surface
* Sensing element: ' platinum wire
R-1288497-601, Rev.0 - 88 of 95 - April 12, 2006

s:\wp\ppNAnnual Report 2005 .doc



Range: - -50°C to +100°C

Time Constant: | o 15 seconds
"Accuracy.': | | : ﬂ).3°C-

"o Dew-Point Probe, Wegtherftronics Model 5321
Locati(')n-: | E | 2m aBove surface .

Probe consists of a bifilar, wound héating element over.a cavity encasing a precision
platinum temperature measuring sensor. The bifilar heater is. wound over a ﬁberglass
cloth Wthh is treated with lithium chloride salt solution.

‘Range: ' ' ‘ -50°C t0 100°C
‘Accuracy: ' - 40.5°C over 0 10 50°C |
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EXECUTIVE SUMMARY

- This report summarizes the meteorological conditions at the PPL Susquehanna Steam Electric
Station (SSES) for the year 2006. The station is located in the Susquehanna Valley near the N
town of Berwick, PA and the borough of Nescopeck, PA. The report will provide summaries for

- several meteorological parameters as measured at the primary meteorological tower located on
the SSES site. Additionally, the report will provide atmospheric dispersion estimates of relative

. 'concentranons of radionuclides (X/Q) for several offsite areas. These dispersion estimates were

~ derived using the XDCALC and WINDOW programs which follow the Nuclear Regulatory

Commission (NRC) techmcal gu1dance _

Sectlon 1 summarizes the meteorologlcal data collectlon program currently in operat1on at SSES.
. Section 1.1 describes the onsite meteorological measurements program. Section 1.2 provides a

‘brief climatological summary for the area surrounding SSES. Section 1.3 provides a summary of
the following measured parameters: wind direction, wind speed, temperature, dew point = .
temperature (a measure of atmospheric water vapor), atmospheric stability, and precipitation. In- o
depth tables and figures are presented to help the reader better understand the various .
meteorological conditions and the cl1matolog1ca1 env1ronment at the station as well as
" Pennsylvama 8 northern Susquehanna Valley ' :

An established data review quality assuranCe program at ABS Consulting, Inc. (ABS)

A substantiates the quality of data obtained from the meteorological monitoring program at the.
SSES. This review includes daily interrogation, evaluation.and validation of the data by

. meteorologists specializing in air quality. The meteorological data are then compiled on a
monthly, quarterly and annual basis. Data from the primary meteorological tower are validated
by crosschecks with data from an independent, backup meteorological tower located on the
SSES site. Additional checks are made to a supplemental meteorological tower located OffSlte in .
' the Susquehanna River plain.” Meteorological data from the SSES meteorological monitoring
program are also compared to offsite meteorological data at the regional National Weather
Service observing sites-in Williamsport, PA and Avoca, PA. With the exception of an
underestimation of precipitation, the program data are representatwe of the meteorolog1cal
conditions at the SSES site. :

‘The NRC reccmmends an annual data recovery for wind direction, wind speed and atmospheri¢
stability of at least 90 percent for a height level that represents the effluent release point. This
. recommended recovery of 90 percent was again exceeded during 2006 with the actual recovery

percentages presented in Table I.

Secti_on 2 describes the 10ng-term (routine) and short-term (accident) atmospheric dispersion
estimates that were computed using onsite meteorological data for 2006. The 2006 dispersion
estimates are compared to estimates from previous years that were reported in the SSES Final
‘Safety Analysis Report (FSAR) and subsequent annual meteorological summaries. The _
dispersion estimates for 2006 are within the range of previous years. Evaluation of flooding
estimates based on the years precipitation is also within the range quoted in the SSES FSAR.
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Dispersion calculations only use the terrain/recirculation factors for the long-term calculation of
X/Qs. This was to be consistent with the regulatory position on the calculation of short-term
X/Qs where recirculation factors are not used. No changes to the site boundary distances
occurred in 2006. ' :

' This report summarizes and documents the meteorologlcal parameters at SSES.. Tt also serves as
input to an ongoing climatological database for the SSES site and surroundlng areas.
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1.1 INTRODUCTION

"The purpose of this report is to provide a summary of the 2006 meteorological data at the
Susquehanna Steam Electric Station (SSES). The report uses several calculation programs from- .
the Meteorological Information and Dose Assessment Software (MIDAS) suite of programs to

_ '.generate tables and figures included in the report. All of the calculations used hourly

. meteorological data from SSES meteorological towers - (pnmary and backup) The hourly

averaged data came from the onsite CR21X data loggers. o

1.2 INPUT DATA
1.2.1 Meteorological Data

Meteorological data have been collected at the SSES site since the early 1970s. At the present = -
time, the meteorological system is based on a 200 ft high tower located approximately 1000 ft to
- the southeast of the plant. Wind sensors are mounted at the 10m and 60m elevations on this
“tower. Vertical temperature differential is measured with redundant sensor pairs between the.
10m and 60m levels. Sigma theta (the standard deviation of horizontal wind direction) is .
calculated from wind direction at both levels. Dew point and ambient temperature sensors are
present at the 10m level. Prec1p1tat10n 1S measured at ground level. -

* An onsite backup meteorologlcal tower was erected in 1982. It'is a 10m tower providing
alternative measurements of wind speed, wind direction and sigma theta. A 10m supplemental
- downriver meteorological tower is also available. This tower measures wind speed wind

- directions, sigma theta, temperature and dew point. '

SSES meteorological data are transmitted to the p]an_t Control Room, Technical Support. Center,
and Emergency Operations Facility for' emergency response availability. The data are ‘also
tr’ans'mitted‘via telephone data line directly to the ABS office in Rockville, Maryland.

‘The onsite CR21X data loggers at SSES generated the meteorological data used in all
calculations. The data are hourly averages with the exception of the rainfall data that is the total -
rainfall for the hour. These data were transmitted to ABS Consulting on a daily basis using the
~ Campbell Scientific LoggerNet program. Once the data was received, an ABS Meteorologist
reviewed it. Data were compared between tower levels and between the primary, backup and
downriver towers. When discrepancies were found bad data were edited out of the database. -
These penods of bad or mrssmg data were left out of all calculations.

R-1710010-701, Rev. 0 : i | 5/30/2007
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1.3. METHODOLOGY

~ 1.3.1 MIDAS Software Calculations

" The calculations performed for this report used MIDAS programs to generate tables and figures.
Al calculations used a final set of hourly meteorological data generated by ABS Consulting.
 The MIDAS programs used in the calculations have been previously validated in The
Verification and Validation of - MIDAS (Meteorological Informatlon and Dose Assessment

o System) Volumes 1 and 2 December 1988 (Reference 9)

The f_ollowmg MIDAS programs were run to gener_ate this report: -

MIDMT - Meteorological Trend Plot
MIDEM - Edit Meteorological Data
MIDJF - Joint Frequency Distribution Table
MIDBD - Data Recovery Percentage Table .
. MIDRO - Wind Rose Plot

MIDMA - Meteorological Average Data Table
XDCALC - X/Q Calculations
XQINTR )UQ Resu]ts at Spec1ﬁc Locatlons

- Long-term dlspers1on modeling for effluents from normal- operation of SSES is done using the
. MIDAS system XDCALC program, a straight-line Gaussian plume model designed to estimate
average relative concentration. The model was developed in accordance. with U.S. NRC
- Regulatory Guide 1.111 (Reference 3). For periods when the 10m Wlnd speed is calm, the actual ‘
wind dlrectlon that occurred is used : -

XDCALC and the XQINTR program that interpo]ates X/Q values to exact locations both use
terrain correction factors to account for the temporal and spatial variations in the airflow in the
region. A straight-line trajectory model assumes that a constant mean wind transports and
diffuses effluents in the direction.of airflow at the release point within the entire region of

interest. The SSES terrain correctlon factors were takcn from SSES FSAR Table 2.3-128

(Reference 5).

The WINDOW program was used for short-term diffusion estimates for 0-2 hour up to 30-day
periods. The methodology used in WINDOW is described in NRC Regulatory Guide 1.145
(1982) (Reference 4). Allowances are made for plume meander during light' winds and stable
atmospheric conditions. The WINDOW methodology is distance and direction dependent. .
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20. METEOROLOGY

2.1 = ONSITE METEOROLOGICAL MEASUREMENTS PROGRAM

The onsite meteorological program is des1gned to provide accurate and complete meteorological
monitoring of the SSES site area. The program also produces accurate, summarized, hourly
“meteorological data for use as input in atmospheric dispersion estimate computer programs.
Onsite meteorological data are processed and analyzed by air quality meteorologists using
statistical computer programs. The output from these programs is then used as input data by
atmospheric dispersion estimate computer programs. . Atmospheric dispersion estimates provide
‘valuable information to safety planners-for both routine and accidental radioactive releases. This

~ information is also used when estimating the possible consequencesof hypothetical accident

scenarios. ‘Analysis of meteorological. data provides an assessment of the dlffuswn patterns
characteristic to the site. '

2.1.1 Meteorelo‘gical Towers

In November 1972, a 300 ft steel framed primary meteorclogical tower was erected at the SSES
site approximately 1000 ft southeast of the Unit 1/Unit 2 Reactor Building. ‘Recorded
meteorological data from the tower’s sensors are used to define the stability and movement of
- the layer of air into which the effluent from the facility would be released. In late June 1981, a
major modification to the primary tower was performed by moving the wind and temperature '
sensors to 10 meters (33 ft) and 60 meters (197 ft). The rain gauge was left at the base of the
tower. Also in 1981, a backup tower was erected to provide comparative meteorological data to
the primary tower and to serve as a secondary data source in the event of sensor failure on the
- primary. tower. This backup tower is used to measure wind speed and wind direction at the
10-meter level. The variability of wind direction (sigma theta) is also derived at this level and
can be used to gauge atmospheric stability. The backup tower is located approximately 1600 ft
north-northeast of the primary tower (see Figure 16). -A 60-meter tower replaced the primary
“tower in November 2001, located about 25 ft southwest of the original tower. All of the
~ instrumentation from the or1gma1 300 ft. ‘tower was transferred to the new 60m tower at the same
~ heights.

Two supplemental 10-meter towers were erected in 1985. In reference to their positions relative
to the SSES site, these towers were named the “upriver” tower and the “downriver” tower.
Figure 16 shows the location of the upriver tower that is used for the purpose of measuring the
effects of the Susquehanna River Valley on atmospheric dispersion and transport of site airborne
effluents. Wind speed and wind direction are measured at both towers with temperature and dew.
point temperature. measured at the downriver tower. Variability of wind direction is derived at
the 10-meter level at both tower locations. Meteorological data validation at the upriver tower
- was termmated on October 1, 1994. No data from the upriver tower is included in thls report.
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2.1.2 In_strumentat‘ion'

New meteorological instrumentation was installed on the primary and backup towers in early
“October - 1988..  This instrumentation along with. the downriver supplemental tower

instrumentation is -described in- Appendix A. Model numbers, sensor helghts and a brief -
description of instrument charactenstlcs are prov1ded

' Cahbratron and mamtenance are conducted semi- annually on the primary, backup and downnver ‘
- tower . systems “in accordance with the frequencies and procedures prescnbed in the
_ manufacturer s operatmg and maintenance manuals. ’

 2.1.3 Data Reduction’

Since April 1, 1992, the primary method of compiling the hourly meteorological data record was.
by transmlssmn of the data via telephone line from the SSES meteorological shelters. These data
now go d1rect1y to the ABS office in Rockville, Maryland. Prior to April 1992, data were -
‘received for review via electronic media from the PPL corporate computer in- Allentown, -
Pennsylvania. This modification was made to eliminate duplication of the data (and the potential
~ for error) by creating one validated meteorological database. The digital meteorological data are
-inspected daily by meteorologists to identify periods of questionable or missing data. Digital
meteorological data that are questionable or missing are compared to data obtained via analog
strip charts, maintained by the PPL staff at SSES. The analog str1p chaﬂ data are used to replace
questlonab]e or missing’ d1g1ta] data as necessary.

The meteorologlcal parameters requrred by atmospheric diffusion estimate computer models are
wind speed, wind direction and atmospheric stability. - ‘Atmospheric stability is determined by

" measuring the change in temperature with respect to height at the two levels of 10 and 60 meters.
The summarized hourly data are used as input to two atmospheric dispersion estimate. computer -
programs: the short-term (accident) atmospheric dispersion model (WINDOW) and the long-,
term (annual average) atmosphenc dispersion model (XDCALC) ’

2.14 Data Recovery

Data recovery for all of the meteorologlcal parameters measured at the primary, backup and .

‘downriver towers during 2006 is included in Table 1. The joint data recovery during 2006 for

the meteorological parameters measured at the primary tower was very good with recoveries of

- 99% or greater for all parameters, with the exception of the 10m dew point temperature (98.6%).
This is well above the 90 percent level recommended in NRC Regu]atory Gulde 1 .23 (Reference
'2) ' : .

2.2 REGIONAL CLIMATOLOGY

‘The regional climatology near the SSES site is profoundly influenced by the surrounding
mountains and the Susquehanna River Valley, which is oriented from southwest to northeast.
The topography influences the temperature, winds and precipitation amounts year round.  The
prevailing westerly winds that affect Pennsylvania carry most weather systems to the SSES
vicinity from the west and southwest. Precipitation is fairly evenly distributed throughout the
year; however, Atlantic coastal storms result in the heaviest rain and snowfalls during the fall,
winter and spnng months. Heavy rainfall occasmnally affects central Pennsylvania from the
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outer fringes or remnants of Atlantic tropical storms during the summer and early fall months.
The majority of summer precipitation occurs from showers and thunderstorms. - Temperatures
: usually range between’ O and 100 degrees Fahrenhelt over the course of a year L

2.3 LOCAL METEOROLOGY

.2.3.1 Normal and Extreme Values of Meteorological Parameters
2.3.1.1 Wind Dzrectwn and Wind Speed

"The wmd dlrectlon class1ﬁcat10n system recommended by the NRC for annual meteorologlcal
summaries are the standard sixteen 22.5 degree wind direction sectors as depicted in Figure 1.
Wind directions always refer to the sector that the wind is coming from. - Specifically, a
southwest wind is defined as a wind that ori gmates from the southwest sector blowmg toward the
northeast sector. : - ~ : :

‘During 2006, the 10-meter. wind direction with the greatest frequency was from the east-
northeast sector (14% of the time) with the average wind speed from this sector of 2.4 mph. This
was the 22nd consecutive year that the east-northeast sector had the greatest frequency of wind. . -
The most frequent 60-meter wind direction during 2006 was from the north-northeast sector -

-(14.7% of the time) with the average wind speed originating from that sector of 6.0 mph. ‘Table
2 summarizes the 2006 average wind speed and wind direction frequenc1es at the pnmary tower
from both the 10 and 60m ]evels : :

._Tab]e 3 lists annual hourly averages-for wind directions and-wind speeds at the 10 and 60-meter
- levels. This table clearly shows that wind speeds at night are less than daytime wind speeds. On
average, the daytime winds flow “up the valley” and the lighter, overnight winds flow “down the -
valley.” Extreme wind speeds at the SSES site usually occur with the passage of vigorous cold
fronts and the subsequent onset of high pressure or during violent thunderstorms. The peak
hourly average wind speed at the 10 and 60m levels durlng 2006 were 23.8 mph and 38.3 mph
respectlve]y _

" Tables 4 and 5 provide the 2006 wind direction persistence at the' 10 and 60-meter levels. Wind
direction persistence is defined as the number of consecutive hours for which the wind
direction originated from the same sector. It.is useful in determining predominance of wind
direction at the SSES site and the probability of wind direction continuing from any given sector -
for consecutive hours. In 2006, the maximum 10-meter wind direction persistence was 16 hours
from the southwest sector. The maximum 60-meter wind direction persistence was 29 hours,
from the west-southwest sector. From an historical perspective, the greatest periods of wind
pers1stence at SSES site are generally from the north-northeast, east-northeast, or southwest
~ sectors. When winds are blowing from these sectors, there is a h1gher than normal probability
that winds will continue from these sectors, especially in the nighttime hours. These tend to also
be the predominant wind directions for east coast storms that can last for long periods of time.
Figures 2 through 5 provide wind rose data at 10 and 60 meters on the primary tower, 10m on the
backup tower and 10m on the downriver tower. Wind roses display the frequency, in‘percent,. '
of average wind direction and the wind speed groups from those dlrectlons The data is also
presented i m Table 2 for the primary tower 10 and 60m levels. : '
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The diurnal Variations of wind speed and direction at the 10 and 60-meter levels are presented in’
Table 3. Figures 6 through 9 provide the reader with a graphical presentation of these data. .

‘Table 6. puts the primary tower 10-meter wind speed and direction data for 2006 into historical
perspective. During 2006 the wind direction with the greatest frequency (as measured at the -
primary tower) was from the east-northeast sector. The second greatest wind direction frequency
was from the southwest sector.. At the primary tower, winds from the 10-meter level have
- predominated from the east—n_ortheast sector for 24 of the past 28 years including the last 22 -

- years in arow. At the 60m level the predominate direction in 2006 was from the north-northeast. .
During the last 21 years the predommate wind direction has erther been from the '
north- northeast or southwest

2 3.1.2 T emperature and Atmosphertc Water Vapor

Table 7 prov1des annual averages for each hour of the day for the ambient air temperature and
the dew point temperature from the primary tower. Figures 10a, 10b, 11a and 11b graphlcally
summarize the diurnal variation of the ambient and dew point temperatures from the primary and -
downriver ‘towers. The dew point temperature on both the primary and downriver towers
. functioned normally during most' of 2006. There were some time periods when they were

reading too low, particularly during periods of rainfall and when the temperatures were below
freezing: Particularly during the second half of 2006 dew point readings from the Downriver’ _

tower were 5-10 degrees below readings on the primary tower. The lower dew point readings
from the downriver tower are evident in Figure 11b. Figures 12 and 13 show the average of the
dally maximums, mrmmums and averages of temperature and dew pomt by month..

The temp'eratures durlng 2006 were above average.. The wmtertemperatures -were about four
* degrees warmer than normal, the spring and summer were about normal and fall was slightly

. cooler than normal. There were 8 days when temperatures reached above 90°F. This was about - _
average for any given year. During 2006, the greatest average hourly temperature of 93.6°F

occurred on August 1 and 2. The highest hourly average dew point temperature of 68.7°F
occurred on August 1. The ]owest hourly average temperature of 9.9°F occurred on the morning
of February 19. : ‘ :

Table 8 presents a- summary of mean annual values of temperature, wet bulb temperature, and

'relatlve humidity at SSES since 1973." The mean annual temperature at SSES during 2006 was o

51.5°F. July 2006 was the warmest month of the year with an average temperature of 73.2°F.

- February was the coldest month of 2006 with an average temperature of 31.0°F. The weather
pattern during 2006 was similar to recent years with warmer than normal winter conditions and
then normal to warm summers. There were only 19 days when the temperature failed to get
above 32°F, compared with the 27 days in a normal year.” The minimum temperature for the year
of 9.9 degrees is unusually warm.- During a normal year it is expected that there will be 3 to 4
days with temperatures below zero. There were several prolonged warm periods during 2006.

"These were from May 29-31, June 17-19, July'16-21 and July 29- August 3 2006. Temperatures
were partlcularly cold from January 15-17, February 18-20, February 26-28 and December 8-9
2006. The data used in this comparison were the 2006 SSES site data and 30-year average
(1971-2000) NOAA data from Scranton-Wilkes-Barre (measured at the Avoca, PA airport). -
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2.3.1.3 Stability

The atmospheric stability at SSES is categorized using the Pasquill stability ‘categories’ “A”.
through “G” (Reference 1). Atmospheric stability is measured by the vertical air temper‘ature '
difference between the upper (60 meter level) and lower (10 meter level) temperature sensors at
the primary tower : :

| Stablhty Classification - Pasquill Category Temp};:gt;:io(cfl;;&i; with |
| Extremely unstable A AT/AZ £-0.95
| Moderately unstable B -0.95 < AT/AZ £ -0.85
| Slightly-unstable C -0.84 < AT/AZ < -0.75
Neutral ' D -0.74 < AT/AZ £-0.25
Slightly stable E -0.24 < AT/AZ <£0.75
Moderately stable F 0.76 <AT/AZ<2.0
‘Extremely stable - G 2.0 < AT/AZ

‘Table 9 presents the occurrence of Pasquill stability classes for each season of the year. During
2006, the greatest frequency of extremely unstable conditions (A) occurred in the summer. The
- greatest frequency of extremely stable conditions (G) occurred during the spring. This pattern

was much closer to normal than what occurred during 2005.. There was a much higher
percentage of “D” stability (about 40%).  This was probably caused by the high number of
cloudy days with rain. Figure 14 shows a diurnal plot of delta temperature by the time-of-day.
Figure 15 shows a plot of the percent of stability category by time-of-day. :

As required by the NRC, annual Joint Frequency Distributions (JFD) were computed for wind -
speeds, wind directions, and stability categories. The annual JFD at 10 meters is presented in.-
Table 10 while the annual JFD at 60 meters is presented in Table 11. At the 10-meter level, the
greatest frequency of unstable conditions (stability Class A) occurred primarily with winds from
the southwest sector. This' would be a daytime phenomenon when southwest winds are
~ prevalent. ‘The greatest frequency of stable conditions (stability Class G) occurred with very
" light nighttimeé winds from the east-northeast sector. At the 60-meter level, the greatest
frequency of unstable conditions (stability Class A) also occurred with southwest sector winds.

The greatest-frequency of stable condmons (stability Class G) occurred W1th wmds from the '

north-northeast sector. h

* Pasquill stability class persistence is defined as the number of consecutive hours the- stability
class remains the same. The most consecutive occurrences of any Pasquill stability class were 48
hours of ‘neutral stability. (D).  The most consecutive occurrences of extremely stable (G)
~ conditions were 18 hours. S I

- As with the wind and temperature data, the Pasquill stability class data for 2006 are put into =
- historical context in Table 12 that lists the percent occurrence of Pasquill stability classes for
each year since 1977. The 2006 Pasquill stability class distributions were more like recent years .
than last year. There was about 13% unstable hours in 2006 compared to an overall average of
about 13%. Neutral hours occurred 41% of the time compared with a long-term average of 37%.
Stable hours occurred about 46% of the time versus a long-term average of about 51% of the
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time. Overall these are insignificant dlfferences when considering the affect on the dlspers1on '
estimates. : '

2.3.1. 4 Preczpttatwn

In central Pennsylvama the 30-year average (1971- 2000) annual precipitation values range from
41.59 inches in Williamsport, PA to 37.56 inches at Wilkes-Barre/Scranton Airport in Avoca,
"PA. The annual precipitation total durmg 2006 was 47.91 inches in Williamsport and 46.56
~ inches in Avoca. The annual precipitation total as measured at the SSES site was 42.46 inches.
Precipitation data was supplemented with data from the NWS for the period of September 5
through October 31, 2006. The precipitation for the year started somewhat below average for the
first five months of the year. However, the next five months were well above normal with June -
~ rainfall being over nine inches. The last two months of the year had about average rain and
snowfall. Precipitation at SSES tends to.be lower than the NWS sites particularly in the winter
- because the snow is difficult to collect and melt, and during summer thunder_storm's windblown . -
“rain may not end up in the tipping bucket. The greatest one-day total at SSES was 3.43 inches

‘on June 27,2006. - There were eight days with one inch or more of rain. Table 13 shows daily, .-

monthly and annual precipitation at SSES. Table 14 shows the normal and. 2006 monthly and
annual prec1p1tat10n totals at Wllhamsport and Avoca. : '
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3.0 DIFFUSION ESTIMATES

The detailed methodology of diffusion estlmates is described in three NRC publications:
‘Regulatory Guide 1.3, Revision 2 (June 1974). (Reference 11), Regulatory Guide 1.111 (March
1976) (Reference 3) and Regulatory Guide 1.145, Revision 1 (November 1982) (Reference 4).
The atmospheric dispersion programs (XDCALC and WINDOW) follow the criteria set forth by
Regulatory Guides 1111 and 1.145, respectively. Meteorological input data for 2006 SSES
short-term and long-term diffusion estimates were provided in Enghsh units. The approach and -

- calculation of d1ffusron estimates are presented below

3.1 h SHORT TERM (ACCIDENT) DIFFUSION ESTIMATES

ThlS section prov1des conservative estimates of atmospherlc dlffusmn at both the Exclus1on Area ‘
Boundary (EAB) and the Low Population Zone (LPZ) for appropriate time periods up to 30 days.
The diffusion evaluations for short-term accidents were baséd on the assumption of a ground
level release; that is, no credit was taken for reduction in ground level concentrations due to an
elevated plume. The 2006 meteorologrcal data from the prlmary tower at SSES were used in the :
d1ffus1on calculations. : : :

| 3.1.1 lefusmn Model for 0 to 2 Hours

The WINDOW computer code ana]ytlcal procedure is used for evaluatmg the 0 to 2-hour
accident period. Allowances are made for plume meander during light winds and stable
atmospheric conditions. The methodology used in WINDOW is descrlbed in NRC Regulatory
Guide 1.145 (1982).

" The WINDOW bmethodolog‘y is distance and direction dependent Var1ab111ty of wind direction
frequency was considered in determining the relative concentration (X/Q) values. The hourly
X/Q values were’ determmed as described below : '

During neutral and stable conditions when the wind speed at the lower (10 meter) level is. less |
than 6 m/sec the relatlve concentration is computed as:

X 1 s | |
e 0}
- Q unX o, : :
prov_ided 1t is less than the greatest value calculated from either E_quation 2or3
X 1 - i .
A - @
~ Q u(o,0,+cA) -
or
S ®
Q u(3no,G,) ~
where
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XQ = relative concentration at ground level (sec/m’)

n o= 3.14159
u o= hourly average wind speed at the 10 meter (33 ft) level above plant grade (nllsec) .
| zy = ~lateral plume spread with meander and building wake effects, in m, a function of

- atmospheric stability, wind speed, and downwind distance. = For distances less: -
than or equal to 800 meters, T, = Moy, where M is a functlon of atmospherrc :
stablhty and wind speed. For d1stances greater than 800 meters

Zy= (M- 1)0 ycsoom) + Gy

A = smallest vertical plane cross sectronal area of the bu11d1ng from which the :
- ‘effluent is released (2973 m?) :

e = ,. bu11d1ng shape factor (0.5)»
o = lateral plu'me spread (rn) ata grfven' distance and stabillty S
‘ dz = vertiéal plume spread (m)ata given distance and stability'v

-’,Durmg all other atmospheric stab1l1ty and/or wmd speed cond1t1ons X/Q i is the greater value
calculated from Equations 2 and 3.- : '

" Plume meander was accounted for by modifying the lateral drffus1on coefﬁc1ent oy. The ‘
. meander function (M) is evaluated as follows: .

) - * For Pasqu1ll stab111ty classes A to C at all wind speeds or all stab1lrty classes when the
' wind speed is greater than 6 m/sec, M equals 1. o :

-(2)  For wind speeds less than or equal to 2 m/sec, M assumes the following values 2 for
D stability, 3forE stabrlrty, 4 for F stability and 6 for G stab111ty :

(3) For wind speeds between 2 m/sec and 6 m/sec M is linearly interpolated between 1 and
’ the stability dependent values given in (2). »

An hourly observation is considered to be calm if the wind speed is less than the threshold of the
- wind instruments. - For calm conditions a wind speed is assigned equal to the vane or

anemometer starting speed, whichever is higher. During 2006, there was 1 hour of calm wind
measured at the primary tower 10-meter level. Invalid data are not con51dered ‘

3.1.1. 1 Excluszon Area Boundary and Low Populatton Zone

The X/Q values at the Exclusion Area Boundary (EAB) and Low Populat1on Zone (LPZ) are

determined for each sector.. These are defined as the X/Q values that are exceeded 0.5 percent of

the total time (NRC, 1982). To extract this value, the hourly X/Qs are sorted according to sector
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and magnitude. A cum,ulative fprobability distribution of X/Q values can easily. be constructed
as: ‘ - ' = S
rank (of X/Q

—— ON
X/Q population size

- POVQ)=

where P(X/Q) is the probablllty of bemg exceeded. For example the tenth largest value of a
~_population of 100 values has a probability of being exceeded of 10/100, or 10 percent The
' greatest of the 16 sector X/Q values is defined as the maximum sector X/Q value. :

For lon'ger ave’ragmg times, these hourly X/Q values are used to represent the 2-hoUr X/Q value. .

Sector X/Q values are then determined for the EAB and LPZ for 8, 16, 72, and 624 hours by a

logarithmic interpolation between the 2-hour X/Q. value in each sector and the annual average
X/Q (see Section 3.2) at the same pomt The highest of the 16 sector X/Q values are then
identified for each time penod ' o S

3.1. I 2 F ive Percent 0verall Stte X/Q Values

_' _The X/Q values Wthh are exceeded no more than 5 percent of the total time at the EAB and the
'LPZ are determined in.a manner similar to the sector X/Q values. All of the hourly X/Q values
are sorted according to magnitude (independent of direction) and the 5 percent value chosen.
The 5 percent overall site X/Q values are also determined for 8, 16, 72, and 624 hours by
logarithmic interpolation between the maximum annual average X/Q Value and the ‘2-hour

. 5 percent overall site X/Q value.

3.1. 2 Results of Short-Term lefusmn Estlmates

- The O 5% sector X/Q and maximum sector. X/Q values for the EAB and LPZ are given in Tables -
15 and 16, respectively. Figures 17 and 18 are plots at the EAB and LPZ of each of the
16 direction sectors for the five (2, 8, 16, 72 and 624 hour) time periods. Tables 17 and 18 .

present the 5 percent overall site X/Q values for the EAB and LPZ for the years 1978 through =

2005. Figures 19 and 20 show the 2006 5% overall X/Q for each of the five time periods at the
EAB and LPZ. The values for 8, 16, 72, and 624 hours reflect a logarithmic 1nterpolat10n
between the 2-hour sector X/Qs and the annual average X/Qs for the same sector.
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3.2 LONG-TERM (ROUTINE) DIFFUSION ESTIMATES

The long-term diffusion characteristics for the SSES were estimated in accordance with the -

criteria set forth in NRC Regulatory Guide 1.111 (1977).  The analysis was performed using the

- onsite meteorological data recorded at the primary tower for January through December 2006
_ ,(see Section 1.2) and the atmospherlc diffusion computer model XDCALC

3. 2 1 Atmospheric Diffusion Models
| 3.2 1 1 Stratght-Lme Anﬂow Model

' A ground ]evel release model based on meteoro]oglca] data and plant parameters was used to
calculate the annual average atmospheric relative concentration (X/Q) values. Depletion factors
. are computed- directly from depletion curves from Regulatory Guide 1. 111 as the relative
. deposition rates. For long-term, ground level relanve concentratlons the plume ]S assumed to

dlffuse evenly over a 22.5-degree sector. o

. The hourly relatlve concentration values are calculated in the sector defined by the. w1nd _
dlrectlon using the followmg equatlon ' ' '

xiQ=2032 o :- o)

o, ux .
where
S XQ = ground level relative concentration (sec/m3)
(o8 = vertical 'standard:deviatiOn of the plume (m)
u = o average wind speed km/s’ec) :
' '_x. = ~distance from the source (m)

However, with consideration of the turbulent wake effect, Equation 5 is revised as follows:

2.032 ©6)

X/Q=-

\/cz_2 -l-cVZ/nux |
| Where .
c = building sllape factor -
Vv = vertlca] height of the highest adjacent'bullding
‘The wake factor (év?/n) is limited, elose-to the source, to a factof Qf IZGZZ.A
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If o Ve <0, < 022+C—V—,the equation is
2.032

—\/_oux (7)

X/Q
(i.e., X/Q is calculated to be the larger of Equatlons 6 and 7). The total relative concentratlon at
-_each sector and d1stance is then d1v1ded by the total number of hours in the database. :
"3.2.1.2 Methods of Depletwn and Deposztlon Calculatton
Depleted X/Q values are computed by applying the depletion factors prov1ded in Flgure 2 of

Regulatory Guide 1.111 to the calculated X/Q values Relatlve deposition rates were calculated
using the following equation: -

pioPEB . - ®
T ox%03927 T :
- where.
D/Q . = . deposition rate at ground level (m™)
DEP; =  relative deposition rate at ground level (m™") for the disténce j interpolated from
Table 2.2.5.5.1-3 of the MIDAS documentatlon (denved from Regulatory Gu1de
1.111 curves for program XDCALC. ‘
- 03927 = | radians per 22.5 degree direction sector
x = disténce from the source (m)
T = o terraih/recirculation correction factor (TCF)

'3.2.1.3 Terrain/Recirculation Correction Factors

The straight-line trajectory, Gaussian diffusion model assumes that a constant mean wind
transports and diffuses plume effluents in the direction of airflow at the release point within the .
entire region of interest. In other words, the wind speed and atmospheric stability at the release
point are assumed to determine the atmospher1c dlspers1on charactenstlcs in the direction of the
mean w1nd at all distances. : -

‘The PUFF model described in the SSES FSAR approximates a continuous release by dividing
‘the plume into a sufficient number of plume elements to represent a continuous plume. Each
plume element can be modified or advected independently according to the meteorological
conditions (wind direction, wind speed, and atmospheric stability) of its immediate location. The
'X/Q values calculated by the PUFF model would, therefore, account for the temporal and spatial
variations in the airflow in the s1te region.
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The terram/recnculatlon correctlon factors (Tf) are determined as the ratlo between the puff
advection X/Q estlmates and the straight-line X/Q estimates in the form: :

TR Y) = S -

— (X, Y)s ‘ | » i
Q

Where

CTxy) = terfain/recirculation cofreeti'on factdr at the point (X;y)
XQxy)p = the annual average relatlve concentratlon at pomt (x,y) usmg a puff
' o advectlon modeling scheme :
=. the annual average relatlve concentratlon at pomt (x,y) usmg a. stralght- '

XIQXY)s

hne modehng scheme

*As noted in the SSES FSAR, 1‘973-1976 data were used to compute the TCFs. The TCFs for the -
'SB are listed in Table 19. The TCFs for standard distances are available in the SSES FSAR -
(1978). - Terrain/recirculation correction factors. and distances to the nearest residence, garden,
dairy animal, and production animal in each sector are presented in Table 20. .

1322 Results of Long-Tei'm Diffusion Estimates

" The -_'tefrain/recircmat.ion corrected annual average "undecayjed - and undepleted. relative -
. concentration (X/Q) values calculated for the EAB and SB using the 2006 SSES meteorological

* data are presented in Tables 21 and 22. These two tables also present the annual average 2.26- .

day decayed and undepleted and 8-day decayed and depleted X/Qs as well as deposition rates
(D/Q). Similar calculations were also made for the nearest residences, gardens, dairy animals, -
production animals, and two special locations within 1 mile of the SSES site. These calculations
can be found in Tables 23 and 24. Annual average X/Qs for standard distances in each sector are
presented in Tables 25 through 28. -
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TABLE 1. SSES METEOROLOGICAL DATA RECOVERY FOR 2006

PARAMETER

Delta ‘Temperature 60-10m

o PERCENT VALID DATA RECOVERY |

Wind Speed 10m - Primary () 996
Wind Speed 60m — Primary 995

| Wind Speed 10m ~ Backup @ -~ 99.9 -
Wind Speed 10m — Downriver ) 99.8 -
Wind Direction 10m - Primary .996 .

| Wind Direction 60m — Primary 99.6 -
Wind Direction 10m — Backup 99.9
Wind Direction 10m - Downriver 99.5
.Temper'a'ture 10m — Primary 99.5 -
‘Dew Point 10m — Primary 98.6.
Delta Temperature 60m~ Primary | 99.3
Sigma Theta 10m ~ Primary 996

~ | Sigma Theta 60m — Primary 99.6

| Sigma Theta 10m — Backup _ - 999
Sigma Theta 10m —~ Downriver 99.5

| Precipitation — Primary ©100.0¢
Composite Parameters
Wind Speed and Direction 10m, '99 3

-| Delta Temperature 60-10m e
Wind Sp.eed and Direction 60m,

993

1)  SSES “Primary” meteoro]oglca] tower

2) SSES “Backup” meteorological tower
(3)  SSES “Downriver” meteorological tower
“) Data supplemented with data from the NWS for the perlod of September 5 through October 31,

2006.
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TABLE 2. 2006 AVERAGE WIND SPEED AND DIRECTION

v FREQUENCIES BY SECTOR
PRIMARY TOWER: 10 AND 60 METER LEVELS -
- Direction 10 Meter . 60 Meter- . . -

- From Frequency (%) Speed (mph) Frequency (%) Speed (mph)
N 55 6.0 ’ 77 69
NNE 19 4.7 14.7 6.0 .
NE 9.7 3.1 © 95 5.0 .
ENE 4 3.8 . 45

E 6.1 24 32 4.4
ESE 4.6 32 3.0 6.5

SE 45 3.6 3.3 . . 6.2
SSE 41 34 32 .58

s 6.0 42 41 64
SSW 73 46 73 18
SW 10.6 73 122 S 82

CWSW 4.8 8.8 113 118
W 3.0 8.2 43 114
WNW 34 8.6 38, - 11.0
CNW 4.3 8.6 4.4 107
NNW 43 8.4 4.1, o104
Calm 0.01 0.01

This table presents the frequency in percent that the winds originated from a given sector. The
average wind speed from that sector is also reported. During 2006, winds at the 10-meter level
originating from the East-Northeast sector were the most predominant, originating from this -

'| sector 14.0 % of the time. The average wind speed recorded from this sector dunng 2006 was

2.4 miles per hour.
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TABLE 3. 2006 HOURLY MEANS EXTREMES AND DIURNAL VARIATIONS |
' WIND SPEED AND DIRECTION :

PRIMARY TOWER: 10 AND 60 METER LEVELS .

- - 10 Meter 60 Meter )
" Hours Wind Speed - Direction Wind Speed - Direction
‘ ~ (mph) (sector) (mph) " (sector)
'1:00 am 3.78 ENE 6.56 NNE
2:00.am 3.74 - ENE 6.48 - NNE
3:00am - - ENE - 6.24 'NNE
4:00 am ENE 6.14 "NNE
5:00 am . - ENE 6.05 NNE
- 6:00am " 53 - ENE - 6.06 NNE =
7:00 am 3.61 ENE - 6.06 'NNE
- 8:00 am 3.84 ENE 6.03. ~ NNE
-~ 9:00 am 4.42 SW- 6.55 ~ SE ...
- 10:00 am 5.30 SwW 7.48 SW
11:00 am 6.15 SW 855 - SW
- Noon 6:92 SW 9.57. - SW
- 100 pm 7.41 SW 10.20 ¢ SwW
2:00 pm 7.48 SW - 1041 SW
3:00 pm 1.53 L SW "10.60 WSW-
4:00 pm 7.31 . . SW 10.45 WSW
5:00 pm 6.76 - SW 1010 WSW
6:00 pm 5.89 SSW 933 SW
7:00 pm 5.05 SSW 848 SW
8:00 pm 4.45 NE 7.70 NE
9:00 pm " 4.15 NE 7.19 NNE
10:00 pm - 4.11 ENE - 6.96 NNE
11:00 pm 3.93 ENE 16.78 NNE -
Midnight 3.81 . ENE 6.65  NNE
24 Hour Average 5.0 * 7.8 *
 Absolute Max 23.8 -k '38.3 *
~ Absolute Min 03 ok 0.3 *
- Total Observation 8724 - 8728 - 8718 8723

This table presents the mean values for wind speed and direction for each hour of the day. For
example, the shaded value of 3.69 in Row 3 means that during 2006, the average wind speed at
3:00 a.m. was 3.69 mph. Maximum values, minimum values, and the 24-hour mean (denoted by
asterisks) are not computed for wind direction. The wind direction sector shown for each hour

reflects the primary sector for the hour over the year.
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" TABLE 4 2006 WIND DIRECTION PERSISTENCE
: PRIMARY TOWER: 10 METER LEVEL -

" Number of Consecutlve Hours

Sector [ - 1| 2 4 1011 [12]13]1
N 204 601 ¢ 9 -
NNE. | 322 81 10

NE 467 | 92 10

ENE - | 467 132 29 {1

'E 413 | 40 2

ESE 1264 371 10

SE. 254 | 24| 14

SSE | 244 33| 11

- S 2306 | 67 17

SSW 366 [ 71| 24

SW 381 . 94| 39| 2

WSwW 210 39 20

W | 142|261} 7.

WNW [ - 109] 26| 10

NW. 137 ] 32} 12

OfrIN|IO|—Inid|olo|=|o|olw|v|w (o
OwNO'—H—}OOOOOOA!—‘QJNOO

k.

NNW |- 133} 34| 18§

u»—amwwmwnao;l;oo-l_swo\.b.u\

Qj—|o|—|~|olo|ololo|o|o|e|w|—|o|ale
w|=lo|=|o|olo|o|o|olo|c|a|v|a|la|a|=
w|o=|olo(—|o|o]jo|o|o|—|o|lolo|o|olt
w|o|olo|lo|=|~|2olololo|lolo|o|lolo|w
= lojo|lolo|o~|o|lolo|o|ola|olalalalan |

falnoi—i—lojw|o|o|=|~=|o|o|un|—i~|olw
N o|nvlo|o|o|o|ololo|lololo|o|o|lololn

=)
wn
(73]
<
[3d
>
[
~J

v (oflolololo|o|lo|o|o|olo|ol=|o|=|~]|o
B L ol =1 I [=4 [ =) [ [=) B K= [ B D= D B ) H) NN

Total | 4419 | 888 | 307 | 136

This table presents the number of occurrences that the wind direction persisted from a given
sector. For example, the shaded value (20) in the north sector means that 20 times durmg
2006 the winds pers1sted from the north for three consecutlve hours E :

" R-1710010-701, Rev. 0 ' o 5/30/2007
s:‘\wp\ppllannrpt\SQAnnual Report 2006.doc © 300f96 : ‘ '




PRIMARY TOWER: 60 METER LEVEL

‘Number of Consecutlve Hours

' TABLE 5. 2006 WIND DIRECTION -
 PERSISTENCE

Sector | 1| 2| 3| 4| 5| 6| 7| 8|9|10|11|12]13]|14]15].
N | 278] 83| 23] 17| 5 6 o] 2]1] ol of o o o] o
NNE | 493 (125 79 2318 7| 4| 2o 1| 1| ol o 1| o|"
NE | 400[106| 30| 14| s{ 21 3] olo] o[ 1] o] o] of o}
ENE | 227 31| 8] 2[ 1[ o]l 1[ ofof of o] of of of o]
E | 18| 23] 8| 3| 2} of of oflol ol of o o of of.
ESE | 162 23| 5| 21 1l ol ol 1]1] ol ol 1] o] o] o
SE 180 29| 6| 4] 1| 1] 1 ofo] ol of o[ of o] o
SSE | 181 35| 4| 3| ol 1| o]l olo]l o]l o] o] o[ o ©

S 233 46 7] 2 o[ of of ofo[ ol o[ o o] of o]
ssw | 344 81| 13| 8| 4 2 1] 1o 1 o[ o] o] ol o}
SW | 475|123 60| 16| 8| 6] 1| oJo|[ o] 1| o] o] o] o]

Iwswl 4231 84 38| 1611 | 7 3] 31 o[ o] 1] o] o 0]
~w_ | 159 38| 15| 7| 4| 3] 2| 1[o| 1 o] o] o of o
WNW [ 121 31 14 o 4| 1| 2| 1o o]l o] o] o of o]

- Nw | 119 34 20 11| 1| 5] 1] 2[1] ol 0f 1] 0] oOf 1
NNW | 132 44| 12| 6| 4 1 1| ofo] 3] of of o 1] o}
Total | 4110 | 936 | 342 [ 143 [ 69 |42 (20 (134 3] 3| 3] of 2].1]

This table presents the number of occurrences that the wmd dlrectlon

persisted from a glven sector.

R-1710010-701, Rev. 0
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TABLE 5. (Continued) 2006 WIND -
DIRECTION PERSISTENCE |
PRIMARY TOWER: 60 METER LEVEL

’ . Number of Consecutlve Hours .

~ Sector 16 |17 |18 | 19 |20 |21 |22{23 {24 [25[26}27|28]29
N 01010 0(0]0]0{0]0]0{0[0[0]0
"NNE . o|ofoJOoOfO]JO[O[O]|]O[O]JO}JO}]O]O
NE 0O {0]O]|O]OJ]O|O|]O]O|O]|O|OjO]O
~ ENE 0 o(ojlojofof[fOof[fOof[Of[fO]O]JO}]O]O
_E_ 0 loJojo]Jo|JofojJo|ofoOo]OjO]O]O
ESE 0 10[O0]010]O0O{0[O0]j0[]O0O]O0}0]0]O0
'SE - 0 {070 0(0]010]1]061010[0[0[0]0O0
SSE 0 J]0O|0O]J]O]J]O]J]O|]O|O]OjO]O]O|O]|O
- S ‘0-[fo]JofoO]JO|J]O]J]O]JO]JO]JOJO]O|]O[|O
- SSW 0 0J0]0]JO0OfO0O[O]O]O|]O[O]JO]O]O
SW 0O jofojojJo]JojoOojJOo]jO]jOjOJOfO]O
WSW ojojofojojo]Joy1[O0[0}O0O]0O]O0]1
W "0 [0]JO]JO0O|JO]O[O|JO|O[O]O]|O]O]O
- WNW 0 ojlofo]1]0]OJlO]JO|O]OJ|]O]OJ|O
- NW 01]0]10(0]0]1]0]J]O]JO[O0O[O0O]0)JO]O0]O
NNW -0 olofojJojo|lo]J]O[O]O]O]O]O|O
Total 0910100 }1T[O0O]|O0O|(1T]O0]0|0(0]O0]1
This table presents the number of
occurrences that the wind direction persisted '
from a given sector
R-1710010-701, Rev. 0 v 5/30/2007
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'TABLE 6. 2006 PREDOMINANT WIND DIRECTIONS 1973 2006
PRIMARY TOWER: 10 METER LEVEL

‘Highest Frequency Second nghest Frequency
- Year- Direction - Percent Direction |  Percent
S ' - From Occurrence . From Occurrence
1973-1976 WSwW 10.77 W 10.68
1977 . W 13.98 WSW - 13.00
1978 \\VA 1342 - - ENE 13.32
1979 ENE 11.64 E - 10.59-
1980 W 10.49 ENE 9.92
1981 W 11.58 ° E 9.54
1982 ENE 12.17 WSW 10.15
1983 ‘NE 12.88 - SW 10.83
- 1984 SW - 13.17 SW 11.82
1985 - . ENE '13.14 ENE 11.72 -
1986 - ENE - 11.01 - SW 10.71
1987 - ENE = . 14.72 . NE - 10.69
- 1988 . - ENE 13.79 SW - .-9.80
- 1989 ENE -15.29 . SW- 991 -
1990 "ENE 15.30 - SW- 10.90
1991 - "ENE 16.12 SW - 10.36
1992 ENE 15.02 NE. . - 9.55
~ 1993 ENE 15.33 - NE 9.92
1994 ENE 16.73 - SW 10.90
1995 - ENE 14.37 SW 11.01
1996 - ENE - 14.83. SW - 10.59
1997 ENE- - 15.37 SW - 11.58
1998 - ENE ~17.09 'NE - 10.01
- 1999 ENE - - 16.16 SW 10.23
2000 ENE 16.13 - SW "~ 9.86
2001 ENE . - 16.98 . SW 10.49
2002 ‘ENE 14.46 SwW 11.47
2003 ENE 14.14 NE ~10.96 .
2004 ENE 13.60 NE 11.39
2005 - ENE 15.26 SW 9.63
2006 _ ENE SW 10.61

This table presents the first and second most predominant wind dlrectlons at the SSES site. In
2006 winds were most frequent from the East-northeast, orlgmatmg from that sector 13. 95% of

| the time.

R-1710010-703, Rev. 0
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- TABLE 7. 2006 HOURLY MEANS AND EXTREMES OF
AMBIENT TEMPERATURE AND DEW POINT TEMPERATURE
. PRIMARY TOWER: 10 METER LEVEL .
Ambient Dew Point
Hoin‘s TemPerature_- TemPerature
: : Primary Primary
~ (Degrees F) (Degrees F) -
© 1:00 AM - 48.10 3333 '
2:00 AM 4742 33.12
3:00 AM 46.81 " 32.89
4:00 AM 46.25 32.60
5:00 AM 45.72 -32.39
- 6:00 AM 45.46 32:32
7:00 AM 4585 - 3249
8:00 AM 47.22° 33.08
.9:00 AM - 49.37 33.76
10:00 AM 51.79 34.23
“11:00 AM ' 54.12 3441
NOON 56.07 34.39
1:00PM 57.62 . 34.54
2:00PM. . 58.67 34.60
© 3:00 PM 59.32 34.61
4:00 PM 59.56 - 34.47
5:00 PM 59.03 34.21
6:00 PM 57.77 - '34.03
7:00 PM 55.98 33.94
8:00 PM . .54.05 33.98
9:00 PM 52.26 34.04
10:00 PM 50.87 '33.95.
- 11:00 PM 49.78 33.75
MIDNIGHT 48.87 33.56
HOURLY MEAN 51.5 33.3
AVG DAILY MAX . 60.5 38.1
. "AVG DAILY MIN 429 28.5
.. ABSOLUTE MAX 93.6 68.7
ABSOLUTE MIN 9.9 -14.1
TOTAL ‘
OBSERVATIONS 8713 8632

R-1710010-701, Rev. 0
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TABLE 8. ANNUAL MEAN VALUES OF AMBIENT'TEMPERATURE |
'WET BULB TEMPERATURE, AND RELATIVE HUMIDITY, 1973- 2006

. - Ambient - . Wet Bulb .  Relative
Year - Temperature -~ Temperature . \ _Humldltyv
_ (degrees F) (degrees F) : . (percent)
1973-1976 © 487 444 , . 700
1977 , 48.6 - 424 . 554
1978 o 466 410 - - 617
1979 - 49.1 : 4.1 - | 646
1980 . 482 421 | . 588
1981 N v S 406 | 551
1982 . 49.1 410 . 60.5
1983 | 493 , 437 638
1984 |- 484 - L 451 .. 683
1985 _ 495 1 43.3 1 610
1986 496 : T 392 603
1987 | 48.9 | 424 | 579
1988 491 o 424 . 568
1989 - 480 o433 676
1990 | 51.3 | 45.1 . 633 .
1991 I 513 - 451 - j 63.2°
11992 o 48.8 . 43.0 R 63.3
1993 o 49.6 _ 42.1 1 60.3
1994 492 , S 418 532
1995 S 500 444 663
1996  48.8 ‘ 44.0 690
1997 . 493 . 353 611
1998 526 _ 46.6 - - 647
1999 - 509 . 462 - 742
.. 2000 - 48.8 ' 39.5. S 537
2000 - 50.6 437 .‘ S 613
2002 o 512 - _ .. 434 571
2003 . 48.6 424 619
- 2004 . 496 o 435 629
2005 497 425 556
2006 43.1 50.2

The 51.5°F temperature represents the average temperature for 2006. It was the second highest
average over the 34 years of data collection. -

© 'R-1710010-701, Rev. 0 - _ ‘ o 5/30/2007
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(PERCENT) USING DELTA TEMPERATURE 60- 10

| TABLE 9. 2006 PASQUILL STABILITY CLASS OCCURRENCE BY SEASON

Pasquill Stability Classes (Percent of Occurrence)

Season A ‘B C D E F G
Winter | 083 | 162 | 5449 2454 | 1014 792 |

2.48 5.24 53.57. | 1856 | . 9.60 8.55

‘Summer | - 19.34 4.48 4.57 19.85 | 33.11 13.67 | 498

| Fall 5.05 2.36 2.73 36.01 | 3346 | 1335 | 7.04

This table prowdes a summary (in percent) of the hourly Pasquill stability class occurrences by
season. For example, stability class “A’ occurred 2.00% of the time durmg sprlng 2006.

R-1710010-701, Rev. 0
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" TABLE 10. SSES JOINT FRQUENCY DISTRIBUTION OF WIND SPEED AND
WIND DIRECTION 10m VERSUS DELTA TEMPERATURE 60- lOm FOR THE
: PERIOD OF
JANUARY 1 2006 THROUGH DECEMBER 31, 2006

o Joint Fre'quency Disti‘ibution

| Hours at Each Wmd Speed and D1rect10n :

Period of Record = 01/01/06 0:00 12/31/06 23:00 Total Penod :
Elevation: Speed:  10M'SPD - ~ Direction: 10M WD ' Lapse DT60-10
* Stability Class A o Delta Temperature Extremely Unstable
‘ R S * . Wind Speed (mph)
- Wind Direction 1-4- 4-8 8-13  13-19 . 19-25 = ->25 . Total
N ' 1 17 11 .0 0 0 29
- NNE 4 31 7 -0 0 0 42
NE R § B v/ 0 0 0 0 - 28
- ENE 15 3 0 00 0 18
- E . 11 8 0 0 0 0 19-
ESE 12003 10 0. -0 16
SE 10 13 r- 0 0 0 24
-SSE : 13 3 1 0 0 0 17
s. .1 11 4. 0 .0 -0 30
ssw . 11 51 6 0. 0 0- 68
SW. 10 106 8% 2+ 0 0 203 -
WSW . . 4 22 33 0 0 0 59
w1 4 5 0 0 0 10
WNW 0 2 1 0 0 0 3
NW 1 1 5 0 0 0 7
NNW 19 5. 0o 0 0 15 -
Total - 121 301 165 2 -0 0 589
Number of Calm Hours for this Table o 1
Number of Vafiable Direction Hours for this Table = 0‘
-~ Number of Invalid Hours _ . 58
Number of Valid Hours for this Table o 589
-Total Hours for the Period : © 8760
R-1710010-701, Rev. 0 ’ 5/30/2007

s:\wp\ppl\annrpt\SQAnnual Report 2006.doc - . ~-37 0of 96



'~ TABLE 10 (continued)
‘Joint Fréquen’cy Distribution :

Hours at Each Wind Speed and Direction

Period of Record = ~ 01/01/06 0:00 12/31/06 23:00 Total Period

" Elevation: Speed: 10MSPD  Direction: 10M WD " Lapse: DT60-10

Stability Class B : ' Delta Temperature Moderately Uns_table' :

~ Wind Speed (mph) I

Wind Direction 1-4 4-8 8-13 13-19 19-25 >25  Total
N 5 5 9 .~ 0 0 0 19
NNE 0 15 6. 0 0 0 21
NE 1 6 2 0 0 0. 9
ENE 6 4 1 0 -0 0 11
E 51 3 0 0 0 9,
ESE 2 0 1 0 0 -0 3
SE 2 3 2. 0 0 0 . 7
SSE 5 2 0 0 0 0 7
S 1 4 3 0 0 0 8
SSw 5 7 4 0 0 [ 16
SwW 4 29 31 3 0 0 67
WSW 0. 4 8 1 0 0 13-
w 0o 3 5 0 0 0 8
-WNW 1 2 8§ 0 0 0 11
NwW "0 2 1 0 0 -0 3
NNW 0 2 8 o 0 0 10
Total .37 . 89 92 4 0 0 222
Number of Calm Hours for this Table 1
Number of Variable Direction Hours for this Table 0
Number of Invalid Hours ' : 58
Number of Valid Hours for this Table : - 222
Total Hours for the Period 8760

© R-1710010-701, Rev. 0 53012007
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~ TABLE 10 (continued)
Joint F requency Distribu'tio.n )

‘Hours at Each Wind Speed and Direction’

© Periodof Record= - 01/01/06 0:00 12/31/06  23:00 Total Period
Elevation: ~ Speed: 10MSPD Dircction: 10MWD.  Lapse: DT60-10 -
© Stability Class C .~ Delta Temperature Slightly Unstable =

Wind Speed (mph)

[
(]
.

~ Wind Direction .

1-4 4-8 . 8-13 13-19° 19-25  >25 . Total -
N 2. .20 20 2 0 0 44
NNE 3.20 6 0 0 0 29
"NE 2. 13 0 0 0 0 15 -
- ENE 0 4 1 -0 0 o - 5
E s 2 o0 0 0. 0 7-
"~ ESE 81 2 0 o . 0 11
~SE | 4 4 2 0. 0 0 10
SSE . 2 5 00 0o 0 7
S 4 7 7 0 0 0 18
- SSW 510 7 -0 0 0 22
Sw - -0 24 33 5 0 0 - 62
- WSW 0 15 19 -2 0 0 36
W o 7 4 1 0 0 12
WNW 1 1 2 0 0 0. 4
NW 0. 1 9 0 0 0 10
~ NNW 0 2 12 3 0 0. 17
Total 36 136 124 13 0 - 0 309
N'umber of Caim Hours for this Table ' 1
Number of Variable Direction Hours for this Table 0
Number of Invalid Hours - - 58
Number of Valid Hours for this Table v 309
Total Hours for the Period ' _ - 8760
R-1710010-701, Rev. 0 " 5/30/2007
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"~ 'R-1710010-701, Rev. 0

TABLE 10 (continued)
Joint Frequ_ehcy Distribution

Hours at Each Wind Speed and Direction

' _ Period of Record = 01/01»/06 0:00 1_2/31/06 23:00 Total Period-
Elevation:  Speed: 10MSPD - Direction: 10MWD '~ Lapse: DT60-10
Stability Class D ' Delta Temperature Neutral :

: ,- _ Wind Speed (mph) _ -
Wind Direction 1-4 4-8 . 8-13 - 13-19 19-25 >25 - Total
N 200 158 79 2 0 0 259
NNE 47 192 46 0 0 0 - 285
NE A 116 2 .0 -0 0 189
"ENE 59 3 8 0 0 0 - 100
E 56 3 - 10 2 0 0 102
ESE - 68 59 21 4. 0. 0 - 152
SE - 70 63 19 5 1 0 158
SSE 55 46 10 1 000 112
S 60 74 29 2. 2 0 167
SSw 71 . 160 18 2 0 0 251 '_
SW . 35 188 157 . 50 1 -0 431
WSW 14 70 112 50 13 0 259
w . '8 74 - 88 30 1 0 201 °
WNW 8 . 86 135 34 0 -0 263
Nw -8 99 180 43 0 0 330
NNW 3 111 145 40 0 0 299
Total 653 1563 1059 265 18 - 0 3558
. Number of Calm Hours for this Table , 1
Number of Variable Direction Hours for this Table 0
Number of Invalid Hopr§ : ' E - 58
Number of Valid Hours for this Table =~ - 3558
Total Hours for the Period ) 8760

. : - 513012007
s:\wp\ppl\annrpt\SQAnnual Report 2006.doc ' 40 of 96 :



TABLE 10 (continued)
' Joint Frequency Disti‘ib'ution

Hours at Each Wind Speed and Direction

_ Period of Record= . ‘ 01/01/06 0:00 12/31/06 23:00 Total Period
Elevation:. Spéed:_ 10M SPD - Direction: 10M WD Lapse:.” DT60-10
Stability Class E ' - Delta Temperature Slightly Stable
; _ Wind Speed (mph) _ :
Wind Direction 1-4 . 4-8 8-13 13-19 19-25 >25  Total
N 53 60 2 0 0 0 115
“NNE 136 . 96 . 10 0 -0 0 242
NE 214 54 7 0 0 0 275
.ENE 296 14 - 6 0 0 0 316 -
E 170 7 4 0 0 0 181
ESE . 130 11 4 0 0 0 145 -
.SE 119 . 17 3 2 0 0 141
SSE 132 2r 7 1 0 0 161
S . 164 68 17 2 0 0 251
SSW -~ 105 139 10 1 0 0 255
SwW 50 84 20 1 0 0 155
WwWSw - 12 30 5 1 0 0 48
w1116 30 0o 0 30
WNW .3 8 1 -0 0 0 12
Nw -9 12 4 0 0 0 - 25
. NNw . 8 - 20 7 0 .0 0 35
 Total 1612 657 110 8 0 0 2387
Number of Calm Hours for this Table ' 1
Number of Va‘riable Direction. Hours for this Table 0
Number of Invalid Hours , ' ‘ 58
Number of Valid Hours for this Table . 72387
Total Hours for the Period : ' 8760
R-1710010-701, Rev. 0 . .5/30/2007
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TABLE 10 (continued)
© Joint Frequency Distribution

Hours at Each Wind Speed and Direction |

Period of Record= ~-01/01/06 0:00 12/31/06 23:00 Total Period
Elevation:  Speed: 10M SPD ‘Direction: 10M WD Lapse: DT60-10 -
‘Stability Class F Delta Temperature . Moderately Stable A s
, . .. Wind Speed (mph) - -
Wind Direction o 1-4 4-8 8-13 13-19 19-25 >25 = Total
N 81 0 . 0 o 0o 9
" 'NNE : 46 - 8 0 . 0 0 0 55
NE 174 9. 0 0 o 0 183
ENE 407 6 -0 0 0 0 413
E 148 1 0. 0 0 0 149
ESE 48 0 0 0 0 0 48
SE. 4 0o 0 0 0 0 - 42
‘SSE 4 0 0 0 0 0 44
s 37 3 0 0 0. 0 40
SSW 17 5 0 0 0 0 22
SW 3 10 o 0 -0 4
WSW 2 1 0 0 0 0 - 3
W 0 0 0 o o0 0 0
WNW- 2. 0 0 o o 0 2
NW 30 0. 0 0 0 3
 NNW 1 0 0 0 0o 0 1
Towl - 982 35 0 0 0 0 1018
" Number of Calm Hours for this Table . 1
Number of VariaBIe Direction Hburs' for this Table _ O
Number of Invalid Hours ' - 58
Nulﬁber of Valid Hours for this Table : 1017

Total Hours for the Period : _ 8760

R-.17100]0-701, Rev. 0 : 5/30/2007
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TABLE 10 (continued)

~ Joint Frequency Distributioh

Hours at Each Wind Speed and Direction

~ Period ofRecord.= 01/01/06 0:00 12/31/06 23:00 Total Peridd K
Elevationi Speed: 'IOM SPD Direction: 10M WD~ ,Laps'e:“ - DT60-10.

 Stability Class G Delta Temperature Extremely Stable

o o . ‘Wind Speed (mph) ‘
Wind Direction T 1-4

4-8 8-13 13-19 19-25 >25  Total
N . 2 1 0 0 0. 0 3
NNE 11 0 0o 0 0 0 ~11
" NE o 137 7 0 0 0 0 ‘144 .
ENE . 345 6 0 "0 0 -0 351
E 61 -0 0 0 0 0 . 6l
~ESE 25 0 0 0 0 0 25
SE 10 1 -0 0 O 0 11 -
SSE 6. 0 0 0 0 0 6
- S -5 0 0 0 0 - 0 5
- SSW 0 0 0 0 0 0 0
- SW 1 .0 0 0 0 0 1
WSW 0 0 0 0 0 -0 0
W 0 0 0 0 0 0 0
WNW 0 -0 0 0 0 0 0
NW 0 0 0 0 o 0 0
NNW 1 0 -0 0 0 0 1
Total 604 - 15 0 0 0. 0 619
* Number of Calm Hours for this Table - _ 1
Number of Variable Direction Hours for this Table - .0
Number of Invalid Hours .58
Number of Valid Hours for this Table » 619
Total Hours for the Period _ - 8760
R-1710010-701, Rev. 0 ‘ - 5/30/2007
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TABLE 10 (continued)

~ Joint Fréquénéy Distribution

Hours at Each Wind Speed and Direction

Period of Record =

- Elevation: Speed: 10M SPD
Summary of All Stability Classes. Delta Temperature

Direction: 10M WD

Lapse: DT60-10 -

: : : " Wind Speed (mph)
Wind Direction " 1-4 . 4-8 8-13  13-19

19-25 -
N 91 262 121 4
NNE 247 362 75 0
NE 610 - 222 11 0
ENE 1128 70 16 0
E ' 456 - 53 17 2
ESE -~ . 293 74 29 4
SE 257 101 = 27 7
SSE - 257 77 . 18 2
S 287 167 60 -4
- SSW 214 372 45 3
SW . 103 432 326 61
‘WSW . 32 142 177 - 54 1
w 20 104 105 - 31 '
WNW. 15 99 . 147 34
NW 21 115 199 - 43
NNW = 14 144 177 43
' Total 4045 2796 1550 © 292 1
Number of Calm Hours for this Table 1
" Number of Variable Direction Hours for tﬁis Table 0
Number of Invalid Hours 58
Number of Valid Hours for thvi_s Table 8701

“ Total Hours for‘lhe Period

‘R-1710010-701, Rev. 0 - -
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TABLE 11. SSES JOINT FRQUENCY DISTRIBUTION OF WIND SPEED AND
WIND DIRECTION 60m VERSUS DELTA TEMPERATURE 60-10m FOR THE PERIOD OF
. JANUARY 1, 2006 THROUGH DECEMBER 31, 2006 -

Joint Frequency Dlstrlbutlon

Hours at Each Wind Speed and Direétion .

Period of Record= ~ 01/01/06 0:00 12/31/06 23:00 Total Period
' Elévatit_m: - Speed: 60M SPD. Direction: .60M WD ' -Lapse: DT60-10
» Stability Class A .. Delta Temperature Extremely Unstable
] . ) Wind Speed (m}ih) ‘ L
Wind Direction = ~ 1-4 4-8 - 8-13 13-19  19-25 >25 °  Total .
N S0 14 24 . 0 0 0 38
NNE 3 16 - 15 5 0 0 39
NE 9 21 5 0 0 0 35
ENE - 10 10 0 0 0 0 20
E 12 7 0 0 0. 0 19 -
"ESE 3 7 o 1 0 - 0 11 -
SE 3 5.0 10 0 9
SSE c1 10 2 1 0 0 14
'S R 11 9 4 3 0 0 27
_SSw 16 - 21 14 3 0 0 54
. SW 5 58 93 33 0 0 189
- WSW 0 15 53 32 1. 0 101
W 0 1 10 1 0. 0 12
WNW 0 0 6 0 0 0 6
NW 1 2 3 1 0o .0 7
NNwW 0 1 -6 1 0 0 8
Total 74 197 235 82 1 0 589
_Nurﬁber of Calm Hours for this Table - ' 1
Number of Variable Direction Hours for this Table - 0
Number of Invalid Hours v 59
Number of Valid Hours for this Table - ' 589
Total Hours for the Period » 8760
R-1710010-701, Rev. 0 5/30/2007
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" TABLE 11 (continued)
Joint Frequency Distribution

Hours at Each Wind Speed and Dire_'ction'

 Period of Record = 01/01/06 0:00 ~ 12/31/06 23:00 Total Period

Elevation:  Speed: 60M SPD Direction: 60M WD Lapse: DT60-10
Stability Class B v Delta Temperature ' Moderately Unstable

: . ‘ Wind Speed (mph)
Wind Direction

1-4 . 4-8 8-13 13-19 19-25 > 25
N 2 4 9 1 0 "0
.NNE 1 10 13 1 -0 . 0 25
NE 1 4 7. 0 - 0 0 12
ENE 2 3 10 0 0 6
E 2 -1 -1 2 -0 0 6
ESE - 3 1.0 1. .0 0 5
SE 0 11 20 0 - 4
SSE - 2 2 1 0 0. 0 5
S 3 1 30 00 7
SSw 2 3 4. 4 0 0 .
SW 2 9 22 13 0 0 46
WSwW 2 3 15 - 22 -2 0 44
W 0 1 9 0 0 0
WNW. 0 19 0 -0 0 -
NW 0 .0 10 0 0 1
NNW o 2 9 1 o. 0
Total 22 46 105 = 47 2 0 222
~ Number of Calm HoursforthlsTable 1
Number of Variable Direction Hours for thls Table ' 01
Number of Invalid Hours » 59
Number of Valid Hours for this Table _ 222
Total Hours for the Period . . 8760.

‘R-1710010-701, Rev. 0
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TABLE 11 (continued)

Join_t Frequency Distribution

Hours at Each Wind Speed and Direction

Period of Recofd =

Elevation:  Speed: 60M SPD
- Stability Class C

* Wind Speed (mph)

©Direction: 60MWD 1
Delta Temperature  Slightly Unstable

~ Lapse:

Wind Direction 1-4 4-8 $-13 13-19 19-25
N 3 6 19 8 0
~.NNE 0 13 22 2 0
NE 1 8 6. 0 0
ENE 3 30 1 0
E 5 1 1 0 0
"ESE 4 0 - 2 1 -0
SE 1 0 2 1 0
SSE 0 2 3.0 0
S -5 3 1 3 0.
SSW 2 -4 6 6 1
Sw 2 8 26 13 -0
- WSW 0 9 27 21 3
W 0. 1 12 2 0
WNW 0. 2 -3 1 0
NW 0 1 2 4 0
NNW 1 1 15 - 4 0
Total 27 62 67 4

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

Number of Valid Hours for this Table
Total Hours for the Period :

R-1710010-701, Rev. 0 . )
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TABLE 11 (continued)
Jbint Frequency Distributiqn

Hours at Each Wind Speed and Direction

Period of Record = . ~ 01/01/06  0:00  12/31/06 23:00 Total Period
* Elevation: Speed: 60M SPD - - Directlion: 60M WD ~ Lapse: 'DT60-10
- Stability Class D . Delta Temperature Neutral a
c ) . " Wind Speed (mph) - . o
Wind Direction . 1-4 4-8 8-13 13-19 19-25 >25  Total
N - 1 67 147 . 22 - 1 0 248
NNE . 33 93 .~ 155 = 37 1 -0 319
NE - 41 63 69 9 0 0 182
ENE = - 32 31 . 21 4 | . 0 &9
E 16 21 . 26 5 1 . 0 69
ESE- 17 26 - 41 25 5 2 116
SE : 21 40 30 16 5 1 113
SSE - - 32 21 33 . 10 1 o 97 -
S 25 36 25 16 0 2 104
. SSw . - 30 62 48 29 10 2 181
SW. 33 162 138 - 65 4 2 404
WSw. 10 79 138 - 170 75 19 491 .
W. 2 39 123 87 - 25 9 285
WNW | 39 125 100 - 11 0 276
Nw 0 44 175 92 8 0 319
NNW 2 24 160 67 - 12 0 265
Total 306 847 1454 754 160 37 3558
Number of Calm Hours for this Table ' 1
Number of Variable Direction Hours for this Table - 0
Number of Invalid Hours 59
Number of Valid Hours for this Table 3558
Total Hours for the Period 8760
© Ri1710010-701, Rev. 0 53012007
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TABLE 11 (continued)
- Joint Fréquency Distribution

Hours at Each Wind Speed and Direction’

Period of Record= - . 01/01/06 0:00 - 12/3 1/06-2‘3:00 Total Period
Elevation:  Speed: 60M SPD ‘Direction: 60M WD Lapse: DT60:10 .
Stability Class E . Delta Temperature ~ Slightly Stable . '
: _ " Wind Speed (mph) . g .
Wind Direction C1-4 4-8 8-13 13-19 19-25 - >25 - Total
N _ 37 86 21 0 0 - -0 144
- .NNE 104 212~ 68 3 0 - ] 387
NE : 123 108 33 10 9 0 283
ENE 55 41 14 4 2 0. 116
E 54 26 5 2 0 0 - 87
ESE = 38 20 - 7 5. 0 0 70 -
SE : 47 27 . 22 -2 1 1 100 -
SSE 62 33 . 14 7 2 1 119
S 50 46 33 11 3 0 143
SSwW 49 90 100 . 28 7 -2 276
Sw . 38 132 100 12 -1 0 - 283
WSW : 17 53 114 - 38 -2 0 . 224
\%% 6 - 30 10 3 0 0 49
WNW. 4 15 6 1. 0 0 - 26
NW 2 11 19 5 0 0 37 .
NNW 15 14 11 3 0o 0 43
Total 701 944 577 134 27 4 2387
'_ Number of Calm Hours for this Table 1
Numbel" of Variable Direction Hours for this Table 0
Number of Invalid Hours - : ' 59
Number of Valid Hours for this Table , 2387

Total Hours for the Period . : 876(_)V
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s:\wp\pph\annrpt\SQAnnual Report 2006.doc -~ 49 of 96 -

5/3012007



TABLE 11 (continued)
Jbih_t Frequency i)istribution

“Hours at Each Wind Speed and Direction

Period of Record = o 01/01/06 0:00 12/31/06 23:00 Total Period
Elevation:  Speed:  60M SPD * Direction: 60M WD Lapse: DT60-10
. Stability Class F . Delta Temperature Moderately Stable
S , o : " Wind Speed (mph) - ,
Wind Direction 1-4 4-8 8-13 13-19 19-25 >25  Total
N 26 78 6 0 0 0 110
NNE = 77 199 13 0 0 0 289 .
NE 119 57. 4 0 0 0 181
"ENE . - 4 5 0 0 0 0 49
E . 4 7 o 0 0 .0 53
~ESE- -~ 36 2 I 0 o 0 39
" SE S 340 T 1 0 0. 0 492 .
SSE 19 3 0 0 - 0 0 22
s 1717 4 0 0 0 38
SSW - 11 38 9 0 0 0 S8
- SW 5 31 25 1 0 0 62
WSW - 2 12 35 1 -0 0 50
w 3 2 0 0 0 0 5
WNW -0 2 0 0 0 0 2
NW 27 1 0 0. 0 10
NNW 4 2 1 0 0. 0 7
Total 445 469 100 2 0 -0 1017
Number of Calm Hours for this Table - A 1
Number of Variable Direction Hours for this Table . 0
Number of Invalid Hours = ' , 59
Number of Valid Hours for this Table 1016
Total Hours for the Period 8760
R-1710010-701, Rev. 0 : : L 53002007
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_Period of Record = :

Elevation:  Speed: 60M SPD
Stability Class G

Wind Direction

. N :
- NNE
NE
ENE

"E

ESE = -

'SE
S
SW

W

WNW.

NW
NNW
-Total

SSE
SSW

WSW

N
(9]

1-4
12 -
53

65

N W WAoo

AOPNRS = = h O

TABLE 11 (continued)

Direction: 60M WD

Delta Temperature

. 4-8

60
134

—— =N

341

54

Wind Speed (mph) -

~ Joint Frequency Distribution

Lapse:’ DT60-10
Extremely Stable

>

. ~ - Number of Calm Hburs for this ngbIe :
Number of Variable Direction Hou_r's for this Table

Number of Invalid Hours

Number of Valid Hours for this Table
Total Hours for the Period

R-1710010-701, Rev. 0
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- 8-13 13-19 19-25°
3 0 0
0o 0 -0
0 0 0
0 0 -0
0 0 0.
0 0O - 0
0 0 0
2 0 0
1 0 0.
7 0 0
4 0 S0
5. 0 0
0 0 0
0.0 0
0 0 0
0 0 0
22 0 0
E
0
59
619

8760

Hours at Each Wind S}Seéd and Dire’ction' L
..01/01/06 0:00  12/31/06 23:00 Total Period

coococococococoococococococooolR

34

75
187
119

.46

17 -
18 -

- 18.

24
33
26
12
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‘TABLE 11 (continued)

e : Hours at Each Wind Speed and Direction
Period of Record= . 01/01/06 0:00  12/31/06 23:00 Total Period
Elevation: - Speed: 60MSPD  Direction: 60M WD "LapSeﬁ 'DT60-10

-~ Summary of All Stability Classes - Delta Temperature K o

Wind Speéd (mph) -

' Wind Direction =~ 1-4  4-8 $-13 13-19  19-25  >25. Total
N 91 315 229 . 31 1 0 667
- - NNE 271 677 286 48 1 -0 1283
'NE = 359 . 315 124 - 19 9 0 827
ENE 185 100 36 9 3 -0 333
E 164 68 33 9 - 1 0 275
ESE =~ 114 60 - 51 33 5 2. 265
SE 119 85 56 . 22 6 2 29
SSE. 128 75 .55 18- 3.1 280
S _ 120 126 71 - 33 3 2 355
SSw 115 239 188 170 18 4 634
- SW. 86 421 408 137 5 2 1059
-~ WSW 32 177 387 284 83 21 984
W o110 76 164 93 25 9 378..
- WNW- - 7 60 149 102 11 0 - 329
Nw ‘ 7. 67 201 102 '8 0 385
- NNW .- 22 - 45 202 76 12 -0 357
Total . 1831 2906 2640 1086 - 194 43 8701
Number of Calm Hours for this Table 1
_ . Number of Variable Direction Hours for this Table 0
" Number of Invalid Hours _ o 59
Number of Valid Hours for this Table - ' 8700
Total Hours for the Period o : ‘8760
R-1710010-701, Rev. 0 ' ' . : 5/30/2007
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TABLE 12 ANNUAL PASQUILL STABILITY CLASS OCCURRENCES
: PRIMARY TOWER 1973- 2006 ‘
(in percent) '

YEAR | A B | c | D  E | F -G

[1973-1976 | 16.23 7.64- 4.24 30.72 2617 | 1051 | 449
1977 | 6.62 329 1.45 3403 | 3852 | 1149 | 459
1978 | 138 | 182 | 079 | 3472 | 4472 | 1233 | 423
1979 - | 1.36 172 | 144 3818 | 4127 | 1146 | 456
1980 | 568 | 4.02 241 | 4184 | 2737 | 1234 | 634
1981 11.29 3.45 282 | 3280 2929 | 1138 | 897
1982 1568 | 348 | 283 | 2341 | 2999 | 14.00 11.59
1983 | 435 330 | . 5.02 39.32 2869 | 1202 | 730
1984 | 357 | 272 | 423 3436 . | 3351 | 1350 | 810
1985 536 | 350 | '3.98 | 3544 3336. | 12.05 6.30
1986 - 5.62 3.13 '3.67. 32.92 3578 | ‘1126 | 7.62
1987 933 | 253 | 361 | 34090 | 2872 1343 | 829
1988 | 1383 | 360 | 419 | 3110 | 2726 | 1274 | 728
1989 | 457 | 3.00 451 | 4090 | 3001 | 1072 | 628
1990 | 3.37 2.53 359 | 3934 | 2979 | 1393 | 744
1991 | 525 | 375 455 | 3938 | 2528 | 1424 7.55
1992 | 3.06 291 | 480 | 4776 | 2626 | 11.09 4.11
1993 | 378 | 356. | 411 39.33 26.68 12.19 7.34
1994 | 6.24 318 443 | 3425 29.55 13.26 9.08
1995 | 534 348 | 462 4106 | 2708 | 1129 | 714
1996 | 217 | 222 3.94 4442 | 30.79 11.13 5.33
1997 4.98 3.66 549 | 3880 | 2805 | 1287 | 616
1998 288 2.94 4.08 3515 | 3097 | 1558 | 839
1999 | 563 | 335 | 4.05 38.27 27.24 11.94 9.52
" 2000 265 | 3.08 4.63 4492 | 2547 11.86 7.39
12001 455 | 38 | 522 37.39 2747 | 1349 |  8.06
2002 | 321 | 371 | 493 40.47 26.43 1328 | 7.97
2003 410 1.70 | 2.89 4399 | 3015 | 11.08 - 6.09
2004 3.51 3.30 5.24 39.42 32.38 11.56 4.89
2005 | 1248 | 332 368 | 3047 | 2885 | 1287 | 833
2006 | 677 | 2.55 '3.55 40.89 27.43 11.70 | 711

Pasquill stability classvass'ignments were based on the temperature difference between the 90-
meter and 10-meter levels from 1973 through July 1981. From July 1981 to present, the stability -
class assignment is based on the temperature difference between the 60-meter and 10-meter levels.

R-1710010-701, Rev. 0 _ 5/30/2007
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TABLE 13. SSES DAILY, MONTHLY AND ANNUAL PRECIPITATION
TOTALS FOR 2006

Amount | Amount Ik Amount i Amount Amount N Amount
Date (inches) Date | (inches) .| Date (inches) Date (inches) | Date (inches) | Date (inches)
Jan Feb | - | Mar Apr | May | | June
-2 | ‘056 3 0.58 9 0.01 '3 | 0.19 12 029 | -3 0.15
.3 0.53 4 0.37 12 022 | 5 0.17 13 | 003 | 4 0.32
5 0.02 5. 0.02 | 13 0.16 7 0.89 14 0.02 7 0.09
11 069 | 17 0.09 | 14 |- 001 13 | 087 | 15 | 0.02 8 0.11
14 | 041 23 0.04 -24 0.04 14 | 013 | 16 | 001 | 14 0.59
18 1.04 | | 25 0.51 21 003 | 18 | 001 | 19 .| 001
23 0.54 | Total | 1.96 - p 22 088 | 19 007 | 22 0.3
24 0.12 | Total | 1.19 23 0.33 20 | . 0.0 23 0.02 -
25 0.01 S ] 24 0.09 23 | 01 24 091 -
29 0.23 - 25 0.03 26 0.05 25. 0.82
- 31 0.13 ’ 30 | 009 | 26 | 127
Total | *3.68 31 006 | 27 | 343
Total | 4.28 ’ : B 28 | 094
Total | 1.01 .30 0.25
Total | .9.28 "
Amount -1 Amount Amou.nt Amount ' Amount :Amount
Date (inches) Date (inches) Date (inches) Date (inches). Date (inches) Date (inches)
July | Aug ' Sep | Oct ' Nov |- Dec -
2 0.23 3 0.23 1 0.01 1 0.03 1. 016 | 1 | 025"
3 10.95 7 0.02 2 0.19 4 0.42" 2 045 | 13 0.18
4 0.03 |- 15 10.87 3 0.01 6 007 [ 8 | 058 18 0.04
5 0.34 19 0.15 5. 0.01 7 1.01 | 12 | 03 22 | 04
12 | 025 24 005 | 13 | 005 | 11 0.09 13| 0.01 23. | 0.13
13 0.7 25 0.1 14 | 1.16 12 0.07- | 14 016 |- 25 0.22
15 011 | 26 | 0.36 15 068 | 17 0.22 16 | 132 | 26 0.11
21 02 27 048 | 16 0.02 19 0.1 23 | 0.58 o _
22 0.74 28 | 005 | 18 | - 009 | 20 0.97 Total | 1.33
27 0.03 29 0.04 28 169 | 25 0.02 | Total | 3.56 ' ’
28 0.26 30 0.02 | 29 0.11 26 0.01 : B
_ 31 0.02 30 0.02 27 0.18
Total | 3.84 . o 28 1.72
Total | 2.39 | Total | 4.04 .| 31 0.99
Total 5.9
Annual Total = 42.46
R-1710010-701, Rev. 0 ‘ 5/30/2007 o
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TABLE 14. NORMAL AND ACTUAL (2006) PRECIPITATION DATA
 FOR WILLIAMSPORT AND AVOCA, PA (inches) a
| ‘|~ WILLIAMSPORT ~AvoC |
MONTH . NORMAL* 2006 - NORMAL* | = 2006 - -
JAN 2.85 559 - - 246 4.26
FEB . 2.61 155 208 122
MAR o321 115 2,69 - 131
- APR ©3.49 2.40 328 3.15
MAY 379 3.43 3.69 - 2.16
~JUN 445 642 397 9.00 -
JUL- 4.08  3.83 374 3.02
AUG 338 6.33 3.10 440
 SEP 3.98 - 5.49 3.86 5.76
- OCT 3.19 5.40 3.02 3.83
-NOV 3.62 3.84 312 6.06
DEC 294 248 255 | 139 .
| Totalinches | - 41.59 4791 3756 | 45.56
¥ Normél values, are for the 30 year period from 1971 - 2000
R—1710010-70], Rév. 0 . 5/30/2607
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TABLE 15. 2006 EXCLUSION AREA BOUNDARY
SHORT-TERM (ACCIDENT) DISPERSION ESTIMATES

X/Q VALUES (sec/meter3)
' ) . o Time Period : .
- Affected Distance _ T : . — '
Sector (Miles) 0-2 hours .| 0-8 hours | 8-24 hours | 1-4days | 4-30days |
N . 0.34 2.82E-04 | 1.62E-04 | 7.11E-05 | 3.50E-05 | 1.50E-05
NNE 0.34 2.19E-04 | 1.36E-04 5.19E-05 " | 2.54E-05 |. 1.00E-05 |
NE’ 0.34 '1.68E-04 | '1.10E-04 | 3.81E-05 | . 2.00E-05 8.50E-06 |
ENE 0.34 1.02E-04 | 7.61E-05 | 2.39E-05 1.24E-05 | 7.00E-06
E 034 | 995E-05 | 7.44E-05 | 2.85E-05 | 1.26E-05 4.00E-06
ESE 0.34 9.80E-05 | 7.64E-05 | .2.61E-05 | 1.50E-05 | 7.00E-06 -
' SE 0.34 1.06E-04 | 7.83E-05 2.71E-05 | 2.00E-05 | 8.50E-06 |
SSE 0.34 9.90E-05 | 6.88E-05 | 2.49E-05 | 1.11E-05 | 7.00E-06 |
S 0.34 1.97E-04 | 1.17E-04 | 4.34E-05 | 3.00E-05- | 8.50E-06
. SSW 0.34 2.48E-04 | 1.67E-04 6.44E-05 3.35E-05 1.22E-05
SW 034 | 3.62E-04 | 2.51E-04 | 1.00E-04 | 5.48E-05 | 3.00E-05
WSW 034 | ) 83E05. | SO0E-0S
W 034 | 438E-04 | 2.91E-04 | 125E-04 | 6.07E-05 | 3. 50E-05
 WNW 034 - | 339E-04 | 2.05B-04 | 7.85E-05 4.60E-05 2.00E-05 .
NW 0.34 3.28E-04 | 1.91E-04 | 6.84E-05 | 3.64E-05 1.50E-05
NNW | 034 2.84E-04 | 1.60E-04 | 6.12E-05 3.50E-05 | 1. 50E-05

The shaded values denote the maximum relative short- term concentration Values (X/Q) for each
time period as generated by the dispersion estimate modelmg program WINDOW with no ’

terram/rec1rcu1at10n factors included.
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"TABLE 16. 2006 LOW POPULATION ZONE
'SHORT-TERM (ACCIDENT) DISPERSION ESTIMATES
X/Q VALUES (sec/meter ) :

Affected

Distance

Tlme Period

- Sector |- (Miles) .| 0-2 hours 0-8 hours | 8-24 hours 1-4 days 4-30 days
‘N 3.0 3.38E-05 | 1.74E-05 3.11E-06 | 1.29E-06 7.00E-07

- NNE 3.0 2.64E-05 | 1.28E-05 |. 2.31E-06 | 1.50E-06 4.80E-07

NE .30 | 1.95E-05 | 1.06E-05 | 1.76E-06 | 1.00E-06 | 3.20E-07
ENE 3.0 '8.48E-06 | 7.12E-06 | 1.16E-06 | 5.04E-07 | 2.12E-07
E | 30 8.65E-06 | 6.86E-06 1.20E-06 7.00E-07 | 2.20E-07
ESE | 30 7.71E-06 | 6.78E-06 1.05E-06 | 7.00E-07 | 2.20E-07
'SE 3.0 | 845E-06 | 7.17E-06 1.21E-06 | 5.86E-07 3.20E-07
SSE 3.0 7.89E-06 | -5.95E-06 1.50E-06 7.00E-07 3.20E-07
S 30 2.39E-05 | -1.12E-05 | '1.97E-06 | 9.37E-07 ‘| 4.80E-07

SSW 30 | 3.02E-05 | 1.63E-05 2.68E-06 1.48E-06 | 7.00E-07
SW. 3.0 3.65E-05 | 2.54E-05 | . 7.00E-06 3.00E-06 1.50E-06

WSW. 3.0 E :

w 3.0 527E-05 | 2.98E-05 3.70E-06 |  2.55E-06 1 50E 06
- WNW . 30 3.95E-05 | 2.08E-05 | 3.35E-06 |. 3.00E-06 1.00E-06
NW . 3.0 3.90E-05 | 1.96E-05 .| 2.90E-06 | 2.00E-06 7.00E-07
- NNW. 3.0 3.46E-05 | 1.60E-05 | 2.84E- 06 | 1.50E-06 7.00E-07

- |The shaded values denote the maximum relative short-term concentration values (X/Q) for each
time period as generated by the dispersion estimate modelmg program, WINDOW, W1th no
terra1n/rec1rculat10n factors included. :
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TABLE 17. COMPARISON OF FIVE PERCENT OVERALL ’X/Q:VALUES FOR THE
- EXCLUSION AREA BOUNDAR_Y, 1978-2006 (sec/meter3) '

EXCLUSION AREA BOUNDARY

Year 5% OVERALL RELATIVE CONCENTRATIONS X/Q (sec/meter”)
, : 0-2 hours 0-8 hours | 8-24 hours  1-4 days - - | - 4-30 days
1978 | 50E-04 | 27E-04 | 22E04 | 14E-04 | 7.7B-05
1979. 3.9E-04 201E-04 | 17E-04 1.1E-04 | 5.6E-05
1980 - | " 35E-04 | 23E-04 |- 18E-04 | 12E-04 | 6.0E-05
1981 | 44E-04 .| 29E-04 | 24E-04 | 15E-04 7.9 E-05
1982 - 4.8 E-04 32E-04 | 26E-04 | 17E04 | .88E-05
1983 3.5B-04 | 25E-04 21E-04 | 15E04 .| 89E-05
1984 | 35E-04 | 2.5E-04 21E-04 |  14E-04 | 82E-05 |
1985  27E-04 | 1.7E-04  13E-04 | 81E-04" | 39E-05 °
1986 3.5 E-04 2.2 E-04 1.7E-04 | " 1.0E-04 48E-05 |
1987 . 34E-04 | 23E-04 19E-04 | 12E-04 |  64E-05 - |
1988 | . 3.1E-04 2.0 E-04 1.6E-04 | 10E-04 | 52E-05
1989 - |  2.8E-04 19E-04 | 15E-04. | 96E-05 . | S50E-05
1990 | 28E-04 | 1.7E-04 14E-04 | 81E-05 | 38E-05
1991 | 33E-04 | 20E04 | 1.5E-04 8.8 E-05 . 40E-05 -
1992 | 13E-04 - 8.7E-05 72E-05 | 48E05 | ~27E-05
1993 1.4 E-04 95E-05 | 79E-05 .| 52E-05 .| . 29E-05
1994 1.3E-04 |  88E-05 72E-05 | - 4.8 E-05 2.6 E-05
1995 - 1.3E-04 | 1.0E-04 93E-05 .| 74E-05 | S3E-05
1996 1.3 E-04 1.0E-04 | 92E05 | 72E-05 | 5.1E-05
1997 | 14E04 | 9.1E-05 74E-05 48E-05 | 25E-05
1998 49E-04 | 36E-04 | 3.1E-04 2.2 E-04 1.4 E-04
1999 " 65E-04 | 42E-04 | 34E-04  20E-04 | 9.4E-05
2000 4.8 E-04 32E-04 27E-04 | 1.7E-04 8.6 E-05
12001 6.6E-04 | 42E-04 33E-04 | 20E-04 | 10E-04
2002 6.6 E-04 41E-04 | 33E-04 | 20E04 | 9.4E-05
2003 ' 6.0E-04 | .3.7E-04 | 29E-04 1.7E-04 | . 8.2E-05
2004 6.0E-04 37E-04 | - 29E-04 | ' 17E-04 8.1E-05
2005 6.5E-04 4.1E-04 3.3E-04 _2.0E-04 9.6E-05.
2006 6.9E-04 4.1E-04 3.2E-04  1.8B-04° |  8.1E-05.

The above values were calculated using the WINDOW atmospherié dispersion model, with no
terrain/recirculation factors included. Used the peak annual average from all directions.
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TABLE 18. COMPARISON OF FIVE PERCENT OVERALL X/Q VALUES F OR THE
LOW POPULATION ZONE 1978-2006 (sec/meter3)

LOW POPULATION ZONE .

' Year 5% OVERALL RELATIVE CONCENTRATIONS X/Q (sec/meter ) .

B __0-2 hours 0-8 hours 8-24 hours 1-4 days 4-30 days
1978 | = 7.2E-05  2.9E-05 2.1 E-05 . 1.1 E-05 41E-06
1979 6.6 E-05 2.6 E-05 19E05 | 9.6E-06 | 3.6E06
1980 | . 73 E-05 41E-05 | 3.1BE-05 | 1L7E-05 6.9 E-06

1981 | 9.7E-05 54E-05 | 4.1E-05 22E-05° | 86E-06
1982 1.1E-04 - | 66E-05 | 5.0E-05 29E-05 | - 13E05
1983 | 8.4E-05 ' 4.8E-05 3.6 E-05 - 1.9 E-05 8.0E-06
1984 ~ 76E-05 | 44E-05 | .33E-05 1.8E-05 | 74E-06

1985 | 5.8E-05 34B-05 | - 26E-05 | 14E05 | 58E-06
1986 | 7.0E-05 40E-05 - | 3.0E-05 | 16E-05 | 68E-06

j987 | 79E-05 |  4.7E-05 3.7 E-05 2.1 E-05  9.5E-06

‘1988 | . 7.3 E-05 4.3 E-05 33E-05 | . 1.8E-05  7.9E-06 .

1989 | 67E-05 | 4.0E-05 3.1 E-05 1.7E05 - | 7.7E-06 -
1990 | 6.7E-05 40E-05 | 3.1E-05 1.8 E-05 - 8.0 E-06
1991 | 6.2E-05 . 3.8E-05 3.0 E-05 1.7 E-05 - 7.8 E-06

1997 42E-05 27E-05 | 22E-05 1.4 E-05 6.9 E-06
1993 5.4 E-05 3.4 E-05 - 2.7E-05 1.6 E-05 7.9 E-06

1994 6.1 E-05 - 3.8 E-05 3.0 E-05... 1.8 E-05 8.9 E-06

1995 - | 5.1E-05 '32E-05 2.6 E-05 1.6E-05 | 7.7E-06
1996 . | 4.7E-05 - 3.0E-05 2.4 E-05 1.5 E-05 7.5 E-06 -
1997 | 4.8E-05 3.1 E-05- 2.5E-05 | 1.5 E-05 - 7.7 E-06
1998 5.8 E-05 3.7E-05 | 3.0E-05 1.8 E-05 9.1 E-06

1999 ~ 74E-05 | 39E-05 2.8 E-05 . 13E-05 5.0 E-06-
2000  52E-05 2.9 E-05 2.3 E-05 1.2 E-05 4.6 E-06
2001 - 7.4 E-05 3.9 E-05 - 2.9E-05 1.5E-05 | 5.5E-06
2002 - 74E-05 3.9 E-05 2.8 E-05 1.4 E-05 52E-06 |

2003 7.4 E-05 ‘3.6 E-05 2.6 E-05 1.3 E-05 - 42 E-06
2004 6.0E-05 3.2E-05 2.3E-05  12E-05 | . 44E-06
2005 8.3E-05 4.3E-05 3.1E-05 1.5E-05 " 5.6E-06

12006 6.9E-05 - 3.6E-05 2.6E-05 1.3E-05 _ 4.6E- 06

- |The above values were calculated using the WINDOW atmospherlc dlspersmn model with no
terrain/recirculation factors included. Used the peak annual average from all directions.
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" TABLE 19. TERRAIN AND RECIRCULATION CORRECTION FACTORS
~USED IN DISPERSION MODELS AT THE SITE BOUNDARY

-Site Boundary | Exclusion Area Boundary
Affected - _Distancg Recirculation Distance -Recirculation
_ Sector | (miles) - Factor . ' (mlles) Factor.
N 059 | 220 1 034 218
NNE - 078 237 | 034 | . 200
NE 07 231 034 | 215
|ENE | 086 o252 034 236
E° | os | 233 | o034 230
ESE 05 | 258 | 034 279
| SE 043 | 0 244 0.34 ' 246
SSswo [ 041 257 | 034 | 249
S - o038 | 23 | 034 230
SSW I 039 | 230 034 | 232
lsw 0.61 2:05 - 0.34 - 1.89
wSwW.o 1220 | 231 034 1.68"
w o 103 o222 1 034 2.27
|WNE 061 | 266 | 034 254
| NW 066 | 302 1 0.34 3.00
INNW. 059 253 034 | 226

‘| The SSES Final Safety Analysis Report has terrain/recirculation correction factors

‘assigned for standard distances. During 1997, real estate purchases in and around the
SSES area caused site boundary distances to change. As a result, the terrain/recirculation
values listed in this table were re-calculated using the SSES 1997 Site Boundary -
Distances and the original terrain/recirculation factors quoted in the SSES- FSAR No
changes to the Site Boundary distances occurred during 2006. ‘
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TABLE 20. DISTANCES AND TERRAIN/RECIRCULATION CORRECTION
FACTORS FOR SSES 2006 LAND USE CENSUS LOCATIONS -

RESIDENCE == GARDEN
Ly : : - Terrain- : Terrain
A;*‘E’E%])‘ERD MILES Correction AgggggERD MILES Correction’
Factor . Factor
- N 1.3 2.15 N 32 . - 2.19
NNE 1 2.50 - NNE 23 2.55
-NE 0.9 1233 NE 2.6 248
ENE 2.1 2.42 ENE 24 248
- E 14 2.09 - E- 1.8 2.07
- ESE 0.5 2.58 ESE 2.5 2.00
SE 0.5 243 ~ SE 0.6 2.44
. SSE 0.6 2.71 SSE- 2.9 2.30.
S -] 1246 S 2.5 © 220
SSW 0.9 . 2.39 SSw 1.2 - 2350
SW 1.5 2.14 - Sw- 1.9 ~ 211
WSwW 1.3 © 232 - WSW 1.3 232 -
W 1.2 2.18 W. 1.2 2.18
WNW 0.8 2.74 WNW 1.3 2.59
NW 0.8 3.30 Nw 4.5 2.56
" NNW 0.6 2.53 NNW 4 2.40
PRODUCTION ANIMAL » DAIRY ANIMAL
AFFECTED. | Terrain AFFECTED P . Terrain
secror | M| Cqeer | secror | MBES ) Cpner
“NNE 2.3 2.55 E - 4.5 1.80
E 1.8 2.07 ESE 4.2 1.58
SSW 3 2.35 SSwW 3 2.11
WSwW 1.7, 2.36 - SSw. .31 2.06
: - SSw - 3.5 1.88
SSwW 14.01 . 1.03.
wWSw 1.7 2.34
W 5 1.46 -
- NNw - - 4.2 2.4
Distances to the nearest garden, residence, dairy animal and production animal in
each of the affected sectors was provided by the 2006 SSES Land Use
Census(Reference 7). The terrain/recirculation correction factors listed for the -
distances in the above tables were-mathematically interpolated from the =~ ,
terrain/recirculation factors quoted for standard distances in the SSES Final Safety
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TABLE 21. 2006 A'NNUAL AVERAGE RELATIVE CONCENTRATION (sec/meter’)
AND DEPOSITION (meter ) ESTIMATES AT THE EXCLUSION AREA BOUNDARY

Affected Sector Relative Concentratlon (sec/meter) . Deposntmn
| Distance No Decay z.zf)]e)c?; > 9f 80;2::; of D/Q'_2
. _ (.mlles Undepleted Undepleted | - Depleted : (meter)
N | 034 133805 | 133E05 | 125E-05 | 5.08E-08
" NNE | 034 107605 | 107B-05 | 101E-05 | S5.68E-08
CNE' | 034 8.88E-06 - $.88E-06 | 833E-06 | 8.87E-08 |
CENE | 034 4.04E-06 - | 4.04E-06 | 3.79E-06 | 4.42E-08 |
'E 0.34 . 2.85E06 | 2.85E-06 2;6714:-0_‘6» | 2.69E-08
ESE 0.34  3.59E-06 | 3.59E-06 | 3.37E-06 | 3.68E-08
SE | 034 | 42iE-06 = | 4.21E-06 3.95E-06 | 4.18E-08
SSE | 034 | . 419B-06 | 419E-06 | 393E-06 | 422E-08
s 034 | 7.70E-06 ' 7.69B-06 | = 7.22E:06 4.94E-08
. SswW £ 0.34 1.S6E-05 | 1.56E-05 | 147E-05 | 7.12E-08
sWo | 034 338E05 | 338E05 | 3.7E-05 | 7.14E-08
- WSW | 034 . 6.07E-05 - | 6.07E-05 | 5.69E-05 9.12E-08
w034 3.23E-05 3.23E-05 3.03E05 | 5.37E-08
WNW 034 197E05 - | 197E-05 | 185E-05 | 4.56E-08
NW 0.34 1.86E-05 1.86E-05 | 1.74E-05 5.28E-08
NNW | 034 121E-05 | 121E-05 | 1.13E-05 3.59E-08

The above values were calculated using the XDCALC atmosphenc dispersion model w1th
terrain/recirculation factors included.
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TABLE 22 2006 ANNUAL AVERAGE RELATIVE CONCENTRATION (sec/meter ).
AND DEPOSITION (meter ) ESTIMATES AT THE SITE BOUNDARY

Affected Sector Relative Concentration (sec/meter) Deposition
Dlstfmce. . No Deeay 2. 2?)2?; of | 8 ODIZ:Z; of D/Q‘_z._-j ‘
(miles - Undepleted Undepleted Depleted | - (meter.)
N - 0.59 6.11E06 6.09E-06 . 5.51E-06 | '2'.'01_13-082 :
" NNE 078 3.85E-06 '3.83B-06 | 341E-06 | 1.64E-08
NE 0.58 422E-06 | 422E-06 | ‘3.82E-06 | 3.78E-08
ENE | 049 237E-06 | 236E-06 | 216E-06 | 2.40E-08
E 0.48 1.72E-06 '1.72E-06 1.58E-06 | - 1.51E_-08
 ESE 05 1.87E-06 1.87E-06 1.71E-06 1.78E-08
SE 043 " 295E-06 . | 2.95E-06 2.73E06 | - 2.79E-'_'08.
SSE 0.41  328E-06 | 3.28E-06 | 3.04E-06 | 3.19E-08 |
S 0.38 6.67E-06 | 6.66E-06 | 621E-06 | 4.18E-08 |
~ Ssw 039 1.28E-05 1.27E-05° | 1.19E-05 5.62E-08
- SW 0.61 1.52E-05 |  1.51E-05 ‘137E-05 | 2.88E-08 |
WSW 1.22 ' 1.18E-05 | 1.17E-05 " 1.01E-05 | 1.43E-08
W 1.03 - 6.05E-06 5_.99E-O6' 5.25E-06 | = 7.98E-09
WNW | 0.6l 8.73E-06 8.68E-06 | 7.86E-06 1.77E-08
NW 0.66 7.15E-06 | 7.12E-06 | - 6.41E-06 - | 1.73E-08.
NNW | 059 6.10E-06 6.08E-06 5.51E-06 - 1.57E-08

The above values were calculated usmg the XDCALC atmosphenc dispersion model w1th
' terram/rec1rculat10n factors included.
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TABLE 23. 2006 ANNUAL ATMOSPHERIC DISPERSION ESTIMATES

FOR NEAREST RESIDENCE AND GARDEN*

NEAREST RESIDENCE WITHIN A 5-MILE RADIUS OF SSES BY SECTOR

SECTOR . | AFFECTED ' . , XQ '

'NUMBER | SECTOR | NAME MILES | . XQ | X/QDEC. DEC+?)EP DEPOSITION
B HBurd _ 13| 1091E06 | 1.90E06]  1.64E-06 5.00E-00

2 | NNE E. Ashbridge 111 T 2.83E.:06 | 2.82E-06 | 2.47E-06 1.13E-08

3 [ NE W Tuggle 09 [ 2.26E06 | 2.25E-06 1.98E-06 .84E-08

4| ENE D.Barberi 21| 2.80E-07 | 2.87E-07 2.38E-07 2.33E-09

S5TE "L Kozlowski/ W, Witts 14| 3.15E07 | 3.14E-07 2.68E-07 2.20E-09

6 | ESE R Panctta 0.5 | 1.86E-06 | 1.86E-06 1.70E-06 1.77E-08

71 SE | J.Futoma 0.5 | 2.34E-06.|  2.34E-06 2.14E-06 2.15E-08

8 | SSE J Naunczek 0.6 | 1.056-06 | 1.95E-06 1.76E-06 "1.75E-08

o5 S Slusser 1| 1.60E-06 | 1.68E06 | 147E-06 8.43E-09

10 | SSW S Molnar_ 09 | 3.89E-06 | 3.88E06 | - 3.42E-06 1.40E-08

T sw F.Michael 15| 4.02E-06 | 3.99E-06 3.40E-06 6.46E-00
12 | WSW F.Michacl 13| 1.07E-05 | 1.06E-05 | 9.12E-06 1.28E-08 |

B W F. Humme] 12| 471506 | 4.66E-06 | 4.04E-06 6.02E-00

14 | WNW R.Orlando 08| 6.01E06 | 5.97E-06 5.31E-06 1.15E-08

15 | NW - "B. Kramer 0.8 | 5.89E-06 | 5.85E-06 5.21E-06 1.36E-08

16 | NNW "G. John 0.6 | 5.06E-06 | 5.93E-06 5.37E-06 1.53E-08

NEAREST GARDEN WITHIN A S-MILE RADIUS OF SSES BY SECTOR - -

%2006 Land Use Census Locations
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'SECTOR | AFFECTED - X/Q
NUMBER | SECTOR | NAME MILES | XQ | XQDEC | ppcyipgp | DEPOSITION
1 N 1.Wojcik 32|  S.08E-07 | 4.99E-07 3.98E-07 1.15E-09
2 | NNE R.Chapin 23 | 841E-07 | 833E-07 6.85E-07 "2.97E-09°
3| NE F. Kremski 2.6 | 4.79E-07 | 4.74E-07 3.85E-07 3.44E-00 |
4 | ENE G.Dennis 24 | 241E-07 | 2.39E-07 1.96E-07_ 1.95E-09
S E W Daily 18 | 2.1E-07 | 2.10E-07 1.76E-07 1.46E-09
6 | ESE L.Travelpiece 2.5 | 1.23E-07 | 1.22E-07 9.93E-08 9.53E-10
"7 | SE F.Scholl 0.6 | 1.79E-06 | 1.79E-06 1.61E-06 1.58E-08
8 | SSE H.Roinick 29| 1.47E-07 | 1.46E-07 1.17E-07 " 1.06E-09
9[s T. Stemrich 2.5 | 3.80E-07 | 3.76E-07 3.07E-07 1.71E-09
10 | SSW S.Bodnar_ 1.2 | 2.51E-06 | 2.50E-06 2.16E-06 _8.43E-09
11| SW R. Broody 1.9 | 2.85E-06 | 2.81E-06 2.36E-06 4.41E-09
12 | WSW F.Michael 13| 1.07E-05 | 1.06E-05 9.12E-06. 1.28E-08
3] W F.Hummel 12| 4.71E-06 | _ 4.66E-06 4.04E-06 6.02E-09
14 | WNW P.Moskaluk 13 | 2.77E-06 | _ 2.74E-06 2.37E-06 4.72E-09
15 | NW R.Reider 4.5 | 3.66E-07 | 3.55E-07 2.73E-07 5.45E-10
16 | NNW P.Culver 4| 3.53E-07 | 3.44E-07 2.68E-07 ~— 5.67E-10
11 xQ. RELATIVE CONCENTRATION (SEC/M?)
2 | X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS (SEC/M?)
3 | X/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M?)
4 | DEPOSITION RELATIVE DEPOSITION RATE (1/M?)
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- TABLE 24. 2006 ANNUAL ATMOSPHERIC DISPERSION ESTIMATES
FOR NEAREST MEAT ANIMAL, DAIRY LOCATIIONS ‘
AND SPECIAL RECEPTORS*

NEAREST'ANIMAL' RAISED FOR‘MEAT CONSUMPTION _

WITHIN A 5-MILE RADIUS OF SSES BY SECTOR

SECTOR

AFFECTED

*2006 Land Use Census Locations

R 1710010-701, Rev. 0
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v V 4 . xQ | :
| NUMBER | “SECTOR | NAME MILES XIQ | XQDEC | ppcigpp | DEPOSITION
2 | NNE- R.Chapin 23 | 841E-07 | 833E-07 6.85E-07 2.97E-09
4| ENE G.Dennis 24| 241E07 | 2.39E-07 1.96E-07 1.95E-00
s|E W Daily 18| 211E-07| 2.10E-07|  1.76E-07 1.46E-09
10 | SSW R. & C. Ryman 3| 5.77E07| 5.69E-07 4.56E-07 1.65E-00
12 [ WsW T. & M Berger 17 | 7.30E-06 | 7.22E-06 6.11E-06 '8.38E-00
ALL DAIRY LOCATIONS NEAR SSES
SECTOR | AFFECTED . . XQ o
NUMBER | SECTOR | NAME MILES | X/Q XQDEC | ppcipgp | DEPOSITION
5T E "W .Bloss 45| 420E-08 | 4.24E-08 3.22E-08 2.54E-10
"6 | ESE F Rinchimer 42| 420E-08 | 4.18E-08 | 3.19E-08 " 2.86E-10
70 | SSW R. & C. Ryman 3| 5.77E-07 | 5.69E07 | 4.56E-07 1.65E-00
10| SSW R.Ryman 31|  5.37E07 | _ 5.29E-07 4.22E-07 1.51E-09
10 | SSW C. K. Drasher 35| 4.07E-07| 4.00E-07 3.15E-07 1.09E-09
70 | SSW K Davis 1401 | 3.36E-08 | 3.14E-08 2.09E-08 " 5.84E-11
12 | WSW T. & M. Berger 1.7 | 7.30E-06 | 7.22E-06 6.11E-06 8.38E-09
13| W 7. Dent ' 5| 429E-07 | 4.12E-07 3.15E-07 T 3.47E-10 |
16 | NNW H.Shoemaker 42| 331E07| 3.22E07 2.49E-07 5.21E-10
'SPECIAL RECEPTOR LOCATIONS
AFFECTED | LOCATION 1 o o | o
. SECTOR K MILES xQ" | x/0pEC?® XIQ peC+DEPY | DEPOSITION®
“3/NE Riverlands / EIC 0.7 | 3.26E-06 3.25E-06 2.91E-06 2.80E-08
172/WSW | Tower’s Club 05 | 3.66E-05 3.64E-05 3.34E-05 5.15E-08
5/E East Gate 0.5 | 1.62E-06 1.62E-06 1.48E-06 1.41E-08
1[xQ "RELATIVE CONCENTRATION (SEC/M®) -
2 [ X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS (SEC/MS)
3 | x/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M?)
4 | DEPOSITION RELATIVE DEPOSITION RATE (1/M?) -
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~ TABLE 25. 2006 SSES ANNUAL RELATIVE CONCENTRATIONS
* NO DECAY, UNDEPLETED X/Q (sec/m3L

MILES
DIRECTION o : , ' : L

FROM 0-1 1-2 2.3 | 3.4 | a-s 5-10 10-20 | 20-30 | 30-40 | 40-50

N__ | 1.91E-06 | 3.76E-07 | 1.73E-07 | 1.01E-07 7.01E-Q8 3.456-08 | 1.20E-08 | 6.30E-09 | 3.98E-00 | 2.83E-09

CNNE_ | 3.86E-06 | 7.71 E-07 | 3.64E-07 | 216E-07 | 1.52E-07 | 7.63E-08 | 296E-08 | 147E-08 | 9.36E-09 | 6.72E-09

NE | 1.00E-05 | 1.88E-06 | 920607 | 5.756-07 | 413807 | 214E-07 | 876E-08 | 4.44E-08 2.87E-08 2.10E{_oe

ENE | 2.01E-05 | 3.60E-06 | 1.84E-06 | 1.17E-06 8'.42E-07 4.41E-07 »1.>‘83E-07. '9.36E.-08 | 6.07E-08 4.46E-08

E | 80306 | 155606 | 7.626-07 | 4736-07 | 33007 | 175607 | 711608 | 36108 | 23308 | 1.70E-08

ESE | 4.40E-06 | 8.65E-07 | 4.14E-07 | 2.50E-07 | 1.78E-07 9_.02E-08. 3.58E-08 | 1.79E-08 | 1.45E-08 .8.301'—:-09

SE | 3.55E-06 | 7.43E-07 | 3.39E-07 | 2.03E-07 | 1.43:07 | 7.21E-08 | 2.82E-08" >.‘1..4.1E-08 8.99E.00 | 6.48E-00

SSE_ | 3.07E-06 | 6.23E-07 | 297E-07 | 1.78E-07_ 1 25E.07 6.32E-08 2.48_E-08. 1.23E:08 | 7.91E-09 | 5.69E-09

s 3.53E-06 | 7.56-07 | 3.41E-07 | 202607 | 1.42E-07 | 7.15E-08 | 2.77E-08 | 1.37E-08 | 8.78E-09 | 6.31 E-09

ssw 3.09E-06 | 6.30E-07 | 201E-07 | 1.70E-07 :1.135-07 5.87E-08 | 2.23E-08 1.095-_08 6.91E-09 4.92E-09

SW 2.34E-06 | 4.51E-07 | 2.05E-07 '1-.'1_9E-Q7 824E-08 | 4.02E-08 | 1.49E-08. _7.27E-09 | 4.59E-09 325E-09

‘wsw | 9.656-07 | 1.85E-07 8.38E-08 | 4.83E-08 3326.08 | 150608 | 5.79E-00 | 2.78E-09 | 174E:09 | 1.22E-09

W | 7.00e-07 | 1.36E-07 | 6.09E-08 | 3.48E-08 230E-08 | 1.13E-08 | 4.05E-09° 1.915-.09. 4.18E-09 | 8.21E-10
WNW | 7.24E-07 | 1.37E-07 | 6.14E-08 3_.525-_08' _2.40E-08 1.12I.E-0j8 3.94E-09 1.84E.09 | 142600 | 7.71E-10

aw | eese07 | 186507 | 83708 | 4826-08 | 3.20E008 1.55E-08 .5.5QE-‘09 2 58E-09 | 1.50E-00 _1.10E-09

NNW | 948E07 | 181807 | 8.17E-08 | 4.71E-08 | 32308 | 153E-08 | 5.516-00 | 261E-00 | 1.61E-00 | 1.12E:00
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- TABLE 26. 2006 SSES ANNUAL RELATIVE CON CEN TRATIONS
2.26-DAY DECAY UNDEPLETED X/Q (sec/m3)

MILES

DIRECTION | - N S o |
- N 1.90E-06 | 3.74E-07 | 1.71E-07 9.-93E-'08-v 6.88E-08 | 3.34E-08 | 1.21 E-OB 5.66E-09 3.42E-09 | 2.33E-09

NNE . 3.85E-06 7.66E-07 3‘.59E-07 2.13E-07 | 1.49E-07 '7..36E-0.é 2.76E-08 | 1.30E-08 | 7.92E-09 | 5.43E-09

NE 1.00E-05 | 1.86E-06 | 9.06E-07 | 5.63E-07 | 4.01E-07 2.04E-O7'- 8.00E-08 | 3.81E-08 | 2.32E-08 | 1.59E-08

ENE 2.00E-05 | 3.65E-06 | 1.81E-06 | 1.14E-06.| 8.17E-07 | 4.196-07 | 1.66E-07 | 7.94E-08 | 4.82E-08 | 3.32E-08

E | 8.00E-06 | 1.53£-06 | 7.47E-07 | 4.60E-07 | 3.27E-07 | 164E-07 | 6.31E-08 | 2.06E-08 | 1.77E-08 | 1.19E-08_
ESE 4.38E-06 | 8.56E-07 | 4.06E-07 | 244E-07 1.726-07 | 8.506-08 | 3.196-08 | 1.48£-08 | 8.80E-00 5.90E-09
SE 3.54E-06 | 7.056-07 | 3.336-07 | 1.98E-07 | 1.39E-07 | 6.84E-08 2‘.54E'-108 118E-08 | 7.01E-09 | 4.70E-09
SSE 3.06E-06 | 6.17E-07 | 2.92€-07 | 1.74E-07 | 122607 | 6.026-08 | 2.25E-08 | 1.05E-08 | 6.32E-00 | 4.28E-09
s | as528-06 | 7.196-07 | 3.37E-07 | 1.98E-07 1.39E-07 | 6.86E-08 | 2.55E-08 1.20E-08 | 7.24E-09 | 4.92E-09

SSW | 3.08E-06 | 6.26E-07. | 2.88E-07 | 1.67E-07 | 1.16E-07 | 5.69E-08 | 2.09E-08 | 9.79E-09 | 5.94E-09 | 4.0BE-09

SW 2336-06 | 4.49E-07 | 2.04E-07 | 1.186-07 | 8.12E-08 | 3.92E-08 | 1.42E-08 | 6.68E-09 | 4.08E-09 .| 2.80E-09

wsw | 9.63E-07 | 1.85E-07 | 8.32E-08 | 4.78E-08 | 3.28E-08 1;56E-08' 5.55E-09 | 2.59E-09 '.1_;‘57E-09. 1.Q7E-09
w | 6.99E-07 | 1.356-07 | 6.04E-08 | 3.45E-08 | 2.36E-08 | 1.11E-08 | 3.88E-09 | 1.78E-09 | 1.07E-09 7.17E-10

- WNW 7.235—07 1.37E-07 | 6.11E-08 .3.49E-08 2.37E-08 | 1.10E-08 3.80E-09 | 1.73E-09 . 1.03E-09 | 6.90E-10

NW 9.64E-07 1.85E-07 | 8.32E-08 | 4.77E-08 | 3.25E-08 1.52E-08 | 5.28E-09 | 2.41E-09 | 1.44E-09 9.65E-10

NNW - 9.46E-07 1.80E-07 | 8.11E-08 | 4.67E-08 | 3.19E-08 1.5(.)E-0,8. 5.27E-09 | 2.42E-09 | 1.45E-09 | 9.79E-10

R-1710010-701, Rev. 0 - o . 4 : 67 of 96 S - o 53012007 -
s:'\wp\pphannrpt\SQAnnual Report 2006.doc ' : T . : . - » .



TABLE 27. 2006 SSES ANNUAL RELATIVE CONCENTRATIONS
' 8-DAY DECAY, DEPLETED X/Q (sec/m3) -

~ MILES
DIRECTION : R - S ' o
FROM -0-1 1-2 | 2-3 3-4 _4-5 5-10 1 10-20° | 20-30 30-40 40-50
N 1.74E-06 | 3.19E-07 | 1.40E-07 | 7.80E-08 | 5.25E-08 | 2.39E-08 | 7.96E-09 3.38E-09 | 1.91E-00 | 1.23E-09
NNE |  3.52E-06 | 6.53E-07 | 2.94E-07 | 1.67E-07 | 1.14E-07 | 530E-08 | 1.82E-08 | 7.84E-09 447609 | 2.91E-09
NE .9.16E-06, 1.59E-08 7.43E-o7- 444607 | 308E-07 | 148E-07 | 535E-08 | 235E-08 | 1.35E-08 | 8.92E-09
ENE_ | 1.84E-05 | 3.12E-06 | 148E-06 | 9.01E-07 | 6.20E-07 | 3.05E-07 | 1.12E-07 | 4.94E-08 | 2.85E-08 | 1.88E-08
E 7.33E-06 | 1.31E-06 | 6.14E-07 365E-07 | 250E-07 | 120E-07 | 4.31E-08 | 1.88E-08 _1.08E-08 | 7.07E-09
ESE 4.026-06 | 7.326-07 | 334E-07 | 1.93E-07 | 132E-07 '6.22E§08_ | 2.17€-08 A 9.37E-09 _5;33E'-09 | 3.46E-09
SE 3.24E06 | 6.03E-07 | 2.73E-07 | 1.57E-07 | 1.07E-07 4.98E-08 | 1.72E-08 7.38E-09 | 4.19E-00 | 2.72E-09
__SSE 2.80E706 _5.27E-07 | 2.40E-07 | 1.37E-07 | 9.35E-08 4.37E-08 1.51E-08 | 6.52E-09 | 3.72E-09 | 2.41E-09
s _3.23E-06 | 6.13E-07 | 2.76E-07 1.56E-07° | 1.06E-07 4.95E-08 | 1.70E-08 7.305-09_’ 4.16E-09 | 2.70E-09

_ SSW - 2.82E-06 5.34E-07 2.35E-07 1.31E-07_ 8.87E—08 - 4.08E-08 ,- 1.37E-08 - 5.84E-09 -3.31_E-09 .2.14E-09

SwW_- 2.14E-06 3;.82E-07 1.66E-07. 9.2‘1 E-08 | 6.17E-08 | 2.80E-08 | 9.23E-09 | 3.92E-09‘ 2.22E-09 1.43E-09
WSW 8.82E-07 1.57E-07 6.78E-08 :3.74E-08 2.49E-08 | 1.11E-08 3.58E-09 1.50E-09 | 8.46E-10 5.41E-10

w | 6.39E-07 | 1.15E-07 | 4.93E-08 | 2.70E-08 | 1.79E-08 | 7.91E-09 | 2.51E-09 | 1.04E-09 5.75E-10 | 3.63E-10
WNW | 6.61E:07 | 1.16E-07 | 4.97E-08 | 273E-08 | 1.80E-08 | 7.83E-00 | 244E-00 | 9.98E-10 | 549E-10 | 343E-10
~w | 882E07 | 157e-07 | 6.78E-08 | 374E-08 | 247E-08 | 1.08E-08 | 3.40E-09 | 1.40E-09 | 7.74E-10 | '4.86E-10

NNW 8.66E-07 1.53E-07 | 6.61E-08 .3.65E-08 2.42E-08. ‘.1.07E-‘0,8 3.41E-09' 1.41E-09 | 7.83E-10 V4.9.5E-10.
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" TABLE 28. 2006 SSES ANNUAL RELATIVE DEPOSITION
-D/Q (meters-2) | v

MILES =
DIRECTION o N 3 T . I iR |

FROM 0-1 1-2 2-3 3-4 4-5 |  5-10 10-20 .| 20-30 | 30-40 | 40-50

N 1426-08 | 171E-00 | 7.77E-10 | 40710 | 2.60E10 ’1.09_5-16 3.54E41 | 1.30E1 6.95E-12 4;375-12

NNE | 160E-08 | 245600 | 111E-00 | 582610 | 372610 -.1;555-16 506E-11 | 1.86E-11 | 9.945-1'2' 6.24E-12

NE | 1.97E-08 | 3.01E-09 1.37E-09 716610 | 457E-10 | 1.91E-10 6.22E-11 :'2.295-1“1 1.22E-11 "7.685-1'2 |

ENE | 2.83E-08 | 4.34E-09 _1.965-09 103609 | 6.58E-10 | 275610 | 8.95E-14 V3’._295-,11 "1.765-11'» 1:10E-11

E_ 1236-08 | 180E-09 | 85410 | 448E-10 | 286E-10 | 12010 | 3.80E-11-| 143611 | 765612 | 480E-12

ESE | 9.34E-09 | 1.43E-09 6.47E-10 3.40E-10 | 217E-10 | 9.06E-11 2.95E-11 | 1.09E-11 579E-12 | 3.64E-12

St~ | 918E-00 | 1.40E-09 _6.36E-10 3.34E-10 | 2.13E-10 | 8.90E-11 | 2906-11 | 1.07E-11 5.69E-12 | 358E-12

SSE 8.275#09 1.26E-09 | 5.73E-10 | 3.01E-10 _1.92E-10 8.01E-11 | 261E-11 | 9.61E-12 5.135-12. "3.22r;f-i2

s 121E-08 | 1.86E-00 | 841E-10 | 441E-10 | 2.82E-10 | 1.18E-10 383611 | 141E-11 7.53‘E;_i2' . 4.73E-12

SsW 148E-08 | 2.26E-09 | 1.03E-09 5.38E10 | 3.44E-10 | 144E-10 | 4.67E-11 -1.72'E-‘_11' '9.18E-12 5.77E_-12 .

SW | 2.16E-08 | 3.30E-09 1.49E-09 7_.84E-1O 5.ooe-io | '2_.095-10 6.80E-11 . 2.5(1)E-"11~ '-1.34E-1..1' 8.40E-12 |
WSW | 976E-09 | 149E-00 | 6.76E-10 | 355E-10 | 2.27E-10 | ‘9.46E-11 | 3.08E-11 | 1.13E-11 605612 | 3.80E-12

w 6.09E-09 | 9.32E-10 422610 | 222610 | 14110 591611 | 1.026-11 | 7.08E-12° | 3.78E-12 | 2.38E-12_ |
WNW__ | 6.89E-09 | 1.05E-09 | 4.77E-10 | 2.50E-10 160E-10 | 6.68E-11 | 2.'17'E._-11 | 8o1E-12 | 427E-12 | 268E-12 |
NW 8.85E-09 | 1.35E-09 6.13E-10 | 3.22E-10 2.05E-10 8;'58E;11v> 279611 | 10311 | 540E-12 | 345612
NNw | 8.85E-09 | 1.35E-00 | ‘6'..13E.-10- 322610 | 2.05E-10 | 8.58E-11 | 279611 | 1.03E-11 5.49E-12 “3.455-1'2‘ '
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FIGURE 1. THE SIXTEEN STANDARD
© 22.5 DEGREE WIND DIRECTION SECTORS

150 180 V9
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Flgure 2. SSES 2006 ANNUAL WIND ROSE
10M LEVEL — PRIMARY TOWER
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. SSES

Plot Wind Rose (MIDRO)

S0M SPD
SOM WD’

. .RiunDate:  :5/11/200716:10:24

- WIND ROSE.

WINDS FROM)-
N

0.01% PERCENT CALMS
(NOT INCLUDED IN PLOT)

Legend -
4. WINDISPEED'LESS THAN 35MPH

% - WINDSPEED LESS THAN 7.5 MPH

0 WIND'SPEED LESS THAN 125 MPH

5 WIND SPEED GREATER THAN, 125 MPH

Figure 3. SSES 2006 ANNUAL WIND ROSE
~ BOM LEVEL — PRIMARY TOWER
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Plot Wind Rose (MIDRO)

‘Workspace

rSensors S‘elect_ed—— Sta D'at'e;l 17172006 7%
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: - ’ Select Data Mode:-
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INOTINCLUDED IN PLOT) -
 rLegend
r Y. WIND SPEED. LESS THAN 35 MF‘H
I ow “WIND SF’EED LESS THAN: 7. 5 MPH -
o WIND SPEED LESS THAN 12: 5 MPH’
* \AfIND SF’EED GHEATEH THAN 12, 5 MPH

Figure 4. SSES 2005 ANNUAL WIND ROSE
" 10M LEVEL - BACKUP TOWER -
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Plot Wind Rose (MIDRQ)

e Workspace.
- Sensors Selected-— StatDate: |Lf,1 ,2305
3}?@,—?' - EndDate; [12/31/2008 ®

& Warkspace:

RunDate: ~ *5/11/2007 16:11;37. -

| WIND ROSE. |
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& - WIND.SPEED'LESS THAN 35MPH .

% WINDSPEEDLESS THAN 7.5 MPH

o WIND SPEED LESSTHAN 128 MPH
.. WIND SPEED GREATER THAN'125MPH

Figure 5. SSES 2005 ANNUAL WIND ROSE
~ 10M LEVEL ~ DOWNRIVER TOWER
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Figure 6. 2006 Di_um'a] 'Variati_on of Average Wind Speed
Primary Tower — 10 Meter Level
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ThlS plot shows how the wind speed varies with the time-of- day Radiational heatmg durmg the day
causes more mlxmg which makes for higher overall daytime wmd speeds. ‘
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~ Figure 7. 2006 Diurnal Variation of Average Wind Direction
- Primary Tower - 10 Meter Level
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- This plot shows the variation of ‘wind direction withi the time-of-day. This is primarily caused
by the heating and subsequent cooling of the ground which promotes wind flow up and down
the Susquehanna River valley. :
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Flgure 8. 2006 Diurnal Variation of Average Wind Speed
Prlmary Tower- 60 Meter Level '
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ThlS plot shows how the wind speed varies W1th the time-of- day. Radlatlonal heatmg during the day -
causes more mixing whlch makes for higher overall daytlme wmd speeds.
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Figure 9, 2006 Diurnal Variation of Average Wind Direction )
. Primary Tower - 60 Meter Level
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This plot shows the variation of ‘wind direction with the timé-of-day. This is pﬁmaﬁly
‘caused by the heating and subsequent cooling of the ground that promotes wind flow
up and down the Susquehanna River valley. :
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Flgure 10a. 2006 Dlurnal Variation of Average
Ambient Temperature _
Primary Tower — 10 Meter Level
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Figure 10b. 2006 Variation of Average Dew Point Temperature
Primary Tower - 10 Meter level
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Figure 11b. 2006 Diurnal Variation of Average
' -Dew Point Temperature
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Frgure 11a 2006 Diurnal Varation of Average Temperature Downrlver

Tower - 10 Meter Level
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Flgure 12.. SSES 2006 Monthly Average of the Daily Maximum, Mlnlmum and Average of 10M
- Amblent Temperature anary Tower K
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This plot.shows the average of daily maximum and minimum amblent temperatures by month as

- well as the overall monthly average temperature.

‘R 1710010-701, Rev. 0 ' ' ' 81 of 96 _ 5/30/2007

s: \wp\ppl\annrpt\SQAnnua] Report 2006.doc



Flgure 13. SSES 2005 Monthly Average of the Da|Iy Maximum, Minimum and

- Average of 10M Dew Point

Primary Tower
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This p]ot shows the average of the daily maximum and minimum dew pomt temperatures by
month as well as the overall monthly average dew pomt
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Degrees .Fahrenh_eit

" Figure 14. SSES 2006 Diurnal Variation of Averagé _
" Delta Temperature -
Primary Tower 60-10M Level
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.~ This p]ot show the effects of daytime radiational heating causing negatlve delta temperatures and
nighttime rad1at10na1 cooling, resulting in a posmve delta temperatures at mght
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Figure 1 5 Percentage of Stability Categ_'ory by Tirhe-of-Day for 2006
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Figure 17. Iﬁterpolated Sector Average X/q Values (sec m3) at the EAB (2006)

iy

i

1.00E-04

7

A
N

vy irs

7
i

o

i

' 1

[ : \::a N~ \& —
B E ’ o [t
[Py \*N oy
[~

X/q (sec/m?)

1.00E-05

Wik . o, < [P
_ \:;N:M ; ‘\ j_ ~1 o]

) 4
N NS =

S R b i WQQ\M V\QESS
Fpl e ST R ]

e W I s -

%

1.00E-06 °

R-1288497-701, Rev. 0 -
s:\wp\ppl\annpt\SQAnnual Report 2006.doc

.,10

86 of

100 -

Hours

96

5/30/2007

10000 .




Figure 18. |nterpo|atedv Sector Average X/Q Values (sec/m3) at LPZ (2006)
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Figure 19. § Percent Overall Site X/Q Values for Exclusion Area Boundary, SSES 2006
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Figure 20. 5 Percent Overall Site X/Q Values_for Low Population Zone, SSES 2006
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APPENDIX A

| ~ SSES |
METEOROLOGICAL INSTRUMENTATION
'~ DESCRIPTION
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APPENDIX A

'SSES METEOROLOGICAL INTRUMENTATION DESCRIPTION

'A.  PRIMARY TOWER

'« Wind-Speed Sensor, Climatronics Model 100075

Locétibns: o - IQm add .60m above Asurfacé
' .Th'rvesh'vo]d: . | .} | 05 mph‘
_'Accura'cy:‘ - perc'dnt or +(5.15 .mph whidhevér is 'gréatér
Sensing Tgéhnidue: . o ', -_Anem-ometer cup set attached to shaft and 30-hole | .
' - photochopper assembly ’ : o
' (v)p_c:ratin.ngange: ' . 0to 5_0 mph

- Operating Temperature Range: -40°F to +140°F

_Distancé Constant: | : | 5 feet of aif maximum: :
| o ' :Wind'-Directioh Se_:hspr, Cliﬁaatronics Model 100676 _
: LocatiOns: | - - 10m and 6Cm above su_rfe_icé -
Tﬁréshoid: " | - | 0.5mph
Accdracy: ' | __ N v-,i2°
‘Sensing Techniqdé: ‘ | ~ Vane attached to a shaft which is coupled toa pre01510n :

low torque potentiometer
Dar.hpi'ng Ratio: - . O 4 at 10° initial angle of attack
, .Operating Rah'ge: L _ | 0 to 540° |
. Operating Temper’atu.;re Range: 540°F to +140°F

Distance Constant: - 3.7 feet of air maximum

R-1710010-701, Rev. 0 91 of 96 513012007
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. ' Standard Deviation Computer' Climatronics Model 101035 :

Recelves input from 10m and 60m wind dlrectlon Samphng t1me is one second and
* computation t1me is 15 mlnutes :

Accuracy: +2°
' Operatlng Range - 0Oto IOO°
° Motor Asplrated Temp/Dew-Pomt Shield, Cllmatromcs Model 100325

Locatlons: 60m above surface (two) -
~ 10m above surface (one) '

" Motor aspirated shield limits radiation.errors 0 0.2°F under maximum solar radiation' .
' Aspiration Rate: . | 10 feet per second |
Operating Temperature Range: ~ -40°F to +130°F
o .' ’i‘e_m_perature Sensor, Climatronics Model 100093.
'LocationS' 10 r'nand 60 m .above surface

- Sensmg element is a therrmstor enclosed in a stainless steel sheath (use as a matched pa1r for 10-
60m delta temperature)

Operatlng Range:  -20°F to +100°F (- 5°F to +5°F for de]ta temperature)

”Accuracy: '. +0.15°C (same forrmatched palrs)-
- Linearity; 0. 1’6‘°Cv(same for r_natched pa'irs‘)

- Time Constant: 3.6 _secOnds in still air
e Dew-Point Sensor, Climatronics Model iOl 197
Location: - 10m above surface :
Sensor ‘consists of blﬁlar gold e]ectrodes uvound on a lithium chlonde lmpregnated chk
Operating Range: | -40°F to 100°F |

Accuracy: 0. 5°C
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e Rain Gauge (Heated), Climatronics Model 100097-1

A tipping bucket precipitation gauge (0.01. inches wate_:r/tip)

Locativ_o.n: - near base o_f ftower: (approximately 650 feei MSL) -
Accurgcy: - *1.0 perceﬂt at 3,1;nches'p'er houf |

) . A ~ Analog Recprding System:

| Locatidn;  control room

Analog'stliﬁ chart recorders for the various measured or computed parameters

. :D'igital Daia"Acquisitiop Systém, Campbell Scientific Model 21X - - |

Location: base of tower

- Digital recording system parallels the analog rec'ord"ers

R-1710010-701, Rev. 0 : £96
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'~ B. BACKUP TOWER

* Wind-Speed Sgnsdr;.Ciim.atronics"Mov‘(iel»1.00075
vLocation_:' o A o 10m abdve.surface
Specifications: S | same as for pnmary tower
. WindJ)Iir.ectionASensd-r, Climatronics AMod'.el 1 00676
Locaﬁoﬁ: | -~ 10m ébove sﬁrfacé .A
~ Specifications: . same asvf»o:r primary tower
. Standz:yf(:i be'viation Compllltelr,: Clirhatrd_ﬁi_cs Mod'e1'101035
Accurécyi B 420 |
Rangé: o o | 0 0t0100° )
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C. SUPPLEMENTAL TOWERS -

: _Wihd-Speéd Sensor,"Weathertronixcs Model 2030

Location: -~ * - 10m above surface

R Thre’shol‘d: 0.5 ﬁlph_
- Accuracy: |

'Se_'rising‘ Technique:

Operating Range: -

Response:

Location:

Threshold: '

‘Resolution:
~ ‘Potentiometer Linearity:

B Damping ratio:

Range: -

+0.15mphor 1%

photon coupled chopper

0 to 100 mph

distance constant equals 5 feet of flow

: Wind-Direction Senéof, Weathertronics Model 2020

10m above surface’

- 0.5 mph

less that 1.0°

0.5%

0.4

0 to 540°

Sigma Computer, Weat_h_etro_nics‘Model' 1620

Accuracy:

'Rénge:

' S'amples/Period:

“Input from 10-M wind direction transmitter

+0.1% full scale
0to 100°

100

Temperature Probe, Weathertronics Model 4470

Location;

Sensing element:

R-1710010-701, Rev. 0
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Range: . o - -50°C to +100°C

Time Constant: | | 15 seconds ,
Accuracy: . josc
. | Dew-Point f’robe, Weatheﬁronice_ Model 5321 "
| ,Loeation: .- ; | 2m ab.ove surface

Probe consists of a bifilar, wound heatmg element over a cav1ty encasmg a preclslon
platinum temperature measuring sensor. The bifilar heater is wound over a fiberglass
cloth which, is treated with lithium chloride salt solution.

.Range: | | o -50°C to 100°C
Accuracy: S ~+0.5°C over 0 to 50°C
“R-1710010-701, Rev. 0 ‘ 96 of 96 | 5/30/2007

s: \wp\pp]\annrpt\SQAnnuaI Report 2006 doc





