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CHAPTER 2.0 - SITE CHARACTERISTICS

2.1 GEOGRAPHY AND DEMOGRAPHY

2.1.1 Site Location and Description

2.1.1.1 Specification of Location

Figure 2.1-1 shows the site within the state of Illinois, and
Figure 2.1-2 outlines the site with respect to the Kankakee
River and the county boundaries. The Braidwood site is located
in Reed Township of Will County in northeastern Illinois
approximately 50 miles southwest of Chicago and 20 miles
south-southwest of Joliet. It is adjacent at its northwest
corner to the village of Godley, and its western and southern
borders lie adjacent to the Grundy County and Kankakee County
boundary lines respectively. The site is in an area composed
of flat agricultural farmland that has been scarred from coal
strip mining. The site itself is located principally on
terrain which has been stripped of this mineral resource.

At its closest point, the Kankakee River is approximately 3
miles east of the northeastern site boundary, which point is
approximately 12 miles upstream from the headwaters of the
Illinois River (confluence of the Kankakee and Des Plaines
Rivers) .

The coordinates of the center of the reactor containment
buildings are given below in both latitude and longitude and
Universal Transverse Mercator (UTM) coordinates. Latitude and
longitude are given to the nearest second, and UTM coordinates
are given to the nearest 100 meters.

UNIT LATITUDE AND LONGITUDE UTM COORDINATES

1 88° 13' 42" W x 4,565,300 N
41° 14' 38" N 397,000 E

2 88° 13' 42" W x 4,565,200 N
41° 14' 36" N 397,000 E

2.1.1.2 Site Area Map

The roughly rectangular site occupies approximately 4457 acres,
of which 2537 acres comprise the main cooling pond. The pond
will have an elevation of 595 feet above mean sea level (MSL)
when filled to capacity. The plant property lines and the site
boundary lines are the same except for the pipeline corridor.

The site boundary and the general outline of the pond are shown
in Figure 2.1-3. As noted in this figure, the nuclear
generating facilities are located at the northwest corner of
the site. Figure 2.1-4 shows the location and orientation of
principal plant structures. The makeup and blowdown lines are
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buried in the ground along a transmission line corridor. Their
relation to the Kankakee River is shown in Figure 2.1-2.

The plant Exclusion Area Boundary (EAB) is also illustrated in
Figure 2.1-5. The minimum exclusion boundary distance from the
gaseous release point is 1625 feet.

There are no industrial, commercial, institutional, recreational
or residential structures on the site. Illinois State Routes 53
and 129 are adjacent to the northwest boundary of the site. The
Illinois Central Gulf Railroad (previously the Gulf, Mobile &
Ohio Railroad) runs parallel between State Routes 53 and 129 and
provides spur track access from the site area to the main line.
Interstate 55 is less than 2 miles west-northwest of the site,
and State Route 113 is approximately 2 miles north of the site.
Figure 2.1-6 illustrates these transportation routes. The
Kankakee River is approximately 3 miles east of the northeastern
site boundary.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

Title 10 of the Federal Code of Regulations Part 20.1302 requires
that a licensee demonstrates by measurement or calculation that
the total effective dose equivalent to the individual likely to
receive the highest dose from the licensed operation does not
exceed the annual dose limit.

10 CFR 50.34a also requires that "in the case of an application
filed on or after January 2, 1971, the application shall also
identify the design objectives, and the means to be employed, for
keeping levels of radioactive material in effluents to
unrestricted areas as low as practicable."

The unrestricted area boundary is the primary location used by
the licensee in determining compliance with effluent release
limits of the Radiological Effluent Technical Standards and the
member of the public dose limit to 10CFR20. The unrestricted
area is specified to be the site area boundary, or Braidwood
Station property line. Expected concentrations of radionuclides
in effluents are shown in Sections 11.2 and 11.3 and will be in
compliance with the Radiological Effluent Technical Standards.
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Figure 2.1-3 illustrates the Site Area Boundary, and Figure 2.1-2
shows the boundary with respect to the Kankakee River.

Distances from the release point of gaseous effluents (the vent
stack) to the Site Area Boundary in the cardinal compass
directions are given in Table 2.1-1. The site boundary closest
to the release point of gaseous effluents (taken as the midpoint
of the line drawn through the Unit 1 and Unit 2 station wvent
stacks) is in the northwesterly direction at a distance of 1625
feet.

Since liquid effluents are discharged into the cooling pond
blowdown line which subsequently discharges into the Kankakee
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River, any radionuclides in liquid effluents enter the
unrestricted area at that point (the blowdown line outfall).

2.1.2 Exclusion Area Authority and Control

2.1.2.1 Authority

The Braidwood Exclusion Area is owned in fee simple and
controlled by Exelon Generation Company. The Exclusion Area is
within the site boundary as shown in Figure 2.1-5. All mineral
rights and easements for the Exclusion Area are owned and
maintained by Exelon Generation Company. As sole owner, Exelon
Generation Company has authority to determine and control all
activities in the Exclusion Area, including removal and exclusion
of personnel or property from the site.

For accident releases, the minimum Exclusion Area Boundary (MEAB)
is 485 meters in all directions, measured from the outer
containment wall.

The value of 485 meters used in Chapter 15.0 accident assessments
(see Table 15.0-14), is the shortest distance between the surface
of the containment building and the EAB. Releases for a design
basis loss-of-coolant accident are assumed to occur via this
minimum distance pathway rather than via the vent stack. This
assumption and the MEAB distances are consistent with methodology
that was used in general practice prior to the issuance of
Regulatory Guide 1.145 and is considered acceptable by the NRC.

2.1.2.2 Control of Activities Unrelated to Plant Operation

Exelon Generation Company retains the authority to control any
and all activities on the plant site. The responsibility for
implementing this authority lies with the plant supervisory
staff. There is no one residing on the site, and only employees
of Exelon Generation Company or other authorized personnel work
on the site. Procedures have been established for controlling
visitors to the plant.

2.1.2.3 Arrangements for Traffic Control

Since the Exclusion Area is not traversed by any highway,
railway, or waterway, no traffic control arrangements are deemed
necessary.

2.1.2.4 Abandonment or Relocation of Roads

Three township roads, two of which traverse the Exclusion Area,
have been abandoned at the Braidwood Station. These abandoned
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roadways have no public access or usage and are under complete
control of Exelon Generation Company.
All abandonment proceedings are complete. The Highway
Commissioner of Reed Township has the authority possessed under
state law to effect this abandonment. The following procedures

were followed to achieve abandonment:

a. the Highway Commissioner of Reed Township was
petitioned to close the roads,

b. public notice of hearing on this matter was given,

c. a public hearing was held, and

d. a final hearing was held and a final order issued.
Paul Abraham (Highway Commissioner of Reed Township) and Mildred
Blecha (Town Clerk for Reed Township) were the public authorities

who made the final determination. No roads will be relocated.

2.1.3 Population Distribution

The population projections and the list of cities with their
projected populations, found in Tables 2.1-2, 2.1-3, 2.1-9, and
2.1-10 are generated by a system of Sargent & Lundy (S&L)
developed computer programs (Reference 1). The demographic
tables present the population figures broken into 16 directional
segments and 10 distance increments surrounding the site, while
the list of cities details populations in urban areas, their
distance and direction from the site, and their 2020 projected
populations.

The U.S. Bureau of the Census 1980 population for all townships
between 10 and 50 miles of the station was proportioned into each
of the 16 directional sectors and distance increments. The
proportion of the population assigned to each sector was based on
the proportion of land area of each township falling in that
sector. In order to ensure that the figures more accurately
represent the population distribution of an area, the
proportioning technique incorporated knowledge of the area,
location of outstanding features such as parks and military
bases, and location of large populations in cities. The
population thus derived from each sector was used as input to the
computer program.

Projected population distributions were made by a computer
program using a modified "ratio technique." The ratio technique
essentially involves calculating the future population of an area
by projecting the ratio of the total population of that area to
the total population of a larger area containing the first, for
which population projections have already been made. Projection
of the ratio for this report included the
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following techniques: 1) the geographic units used for the
ratio were state and township, 2) to determine the rate of
change in the ratio for use in projection, the historical base
period 1970 to 1980 was used, and 3) the rate of change in the
ratio found during the base period was projected linearly for a
few years, but was gradually decreased to zero--the ratio itself
became constant after 20 years. The effect of the third
technique is that the growth rate of the township may differ
significantly from that of the state during the base period and
for a few years thereafter, but after about 20 years the growth
rates for the two areas will be the same. State projections
required for use in the modified ratio technique were projected
geometrically based on state growth during the base period.

For greater accuracy in the 0- to 10-mile region, a house count
was obtained from a combination of data obtained from 1981 and
1982 aerial photographs, and field survey conducted in 1981.

To estimate the population, the number of houses was multiplied
by the average number of people per household in each township
as listed in Table 2.1-11. These numbers are based on the
number of housing units in the unincorporated areas of each
township and the U.S. Census Bureau population statistics
(Reference 2).

2.1.3.1 Population Within 10 Miles

The geographical location of the sectors within 10 miles are
identified in Figure 2.1-7. Table 2.1-2 shows the 1980 and
projected population distribution within 10 miles of the
Braidwood Station. The total 1980 population is estimated at
27,482 with an average density of 87 persons per square mile
within this area. The maximum population densities in the near
vicinity of the station occur in the northern sectors, which
includes the cities of Braidwood and Wilmington, and the
village of Coal City.

Figure 2.1-8 shows the location of cities and villages within

10 miles and their 1980 population. Wilmington (1980 population
4,424), Braidwood (1980 population 3,429), and Coal City (1980
population 3,028) are the largest urbanized areas within 10 miles
of the plant. The village of Godley (1980 population 373)
located approximately 0.5 mile southwest of the station is the
closest village.

The total population within 10 miles is projected to be 35,411
by 2020 with average density projected to be 113 within this
region.

2.1.3.2 Population Between 10 and 50 Miles

The 1980 population distribution and the estimated projected
population distribution through 2020 at 10-year intervals for
the area between 10 and 50 miles are summarized in Table
2.1-3. The geographical locations of the population sectors
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are found in Figure 2.1-9. The total population within 50
miles was 4,580,641 in 1980 and is projected to approach
5,124,734 by 2020.

The most heavily populated sectors within 50 miles of the site
lie in the north-northeast and northeast directions, with 1980
populations of 1,178,378 and 2,201,145 respectively. The high
populations in these sectors are due primarily to the inclusion
of the city of Joliet (1980 population 77,956) and a portion of
Chicago (1980 population 3,005,072). Also included in this
area are some suburbs of Chicago and cities in Lake County,
Indiana.

The south and south-southwest sectors are the least populated
sectors with an estimated population of 8,886 and 12,123
respectively.

2.1.3.3 Transient Population

The transient population within 10 miles of the site is composed
of visitors to recreational facilities, students enrolled at and
teaching staff employed by schools, and employees at industrial
establishments.

As shown in Table 2.1-4, the state parks and conservation areas
which are within a 10-mile radius of the site include the Des
Plaines Conservation Area located approximately 8 miles north
of the site, the Goose Lake Prairie State Park located
approximately 9 miles north-northwest of the site, the Kankakee
River State Park located approximately 9 miles east of the
site, and the Illinois and Michigan Canal State Trail
(Channahon Park Access) located approximately 10 miles north of
the site. The total numbers of visitors to these areas during
1976 were 92,043, 60,728, 1,447,951, and 99,000 respectively.
The estimated peak daily attendances for these areas are 1,000,
462, 33,000, and 1,000 visitors respectively.

The Des Plaines Conservation Area consists of 4253 acres and
offers camping, picnicking, fishing, boating, and hunting
(Reference 3). The Goose Lake Prairie State Park consists of
2357 acres, of which approximately 1513 acres are dedicated as
an Illinois Nature Preserve. The park offers picnicking,
hiking and a year round interpretive program (Reference 4).
The Kankakee River State Park consists of 2968 acres extending
along the Kankakee River and offers camping, picnicking,
fishing, boating, hiking, horse trails, hunting and a summer
interpretive program (Reference 5). The Illinois and Michigan
Canal State Trail is currently being developed for hiking,
bicycling and canoeing. The portion of the trail near the
Channahon access is now completed and offers camping, canoeing,
bicycling, and hiking (Reference 6).

In addition to these state recreational facilities, there are
several privately owned recreation areas within 10 miles of the



BRAIDWOOD-UFSAR

Braidwood site. Table 2.1-4 lists these recreation areas along
with their location, their total membership, and their estimated
peak daily attendance. These clubs and parks provide a variety
of recreational activities and attract people from outside the
10-mile radius.

The estimated peak daily attendance figures in Table 2.1-4
indicate that the population within 10 miles of the site could
increase by 51,437 persons on a short-term basis due to both
state and private facilities. Should all these wvisitors be
from outside the 10-mile radius, the total population within
the 10-mile area would increase by 233%.

As listed in Table 2.1-5, there are 10 industries within 10
miles of the site. Approximately 860 persons are employed at
these industries. Even if all these people come from outside
the 10-mile area, which is highly unlikely, the total population
of this area would increase during working hours by only about
3%.

As shown in Table 2.1-6, there are 16 schools within 10 miles
of the site, and they had a total 1981-1982 enrollment of 5625
students and a staff of 332 teachers. The great majority of
students attending these schools reside within a 10-mile radius
of the site.

The 1980 and projected population within the 10-mile radius

from the site is given in Table 2.1-7. This table includes the
residential population and the peak daily transient population
resulting from recreational activities within the 10-mile area.

2.1.3.4 Low Population Zone

The Low Population Zone (LPZ) as defined in 10 CFR 100 is "the
area immediately surrounding the Exclusion Area which contains
residents, the total number and density of which are such that
there is a reasonable probability that appropriate protection
measures could be taken in their behalf in the event of a
serious accident." 10 CFR 100.11 lists a numerical criterion

to be met by the LPZ (for accidents analyzed using TID-14844),
namely, that the LPZ be "of such size that an individual located
at any point on its outer boundary who is exposed to the
radioactive cloud resulting from the postulated fission product
release (during the entire period of passage) would not receive a
total radiation dose to the whole body in excess of 25 rem or a
total radiation dose in excess of 300 rem to the thyroid from
iodine exposure." For accidents analyzed using Regulatory Guide
1.183 (AST), dose limits (in Rem TEDE) are listed in 10 CFR
50.67.

The LPZ for the Braidwood Station is the area including the
Exclusion Area within a 1-1/8-mile (1810-meter) radius
(measured from the midpoint between the two reactors) of the
site. This choice of the LPZ radius satisfies the radiation
dose criteria (see Chapter 15.0). The closest population
center of 25,000 persons or more is Joliet, Illinois, located
approximately 20 miles north-northeast of the station.

2.1-7 REVISION 12 - DECEMBER 2008
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Figure 2.1-10 depicts the highways, railroads, and recreational
facilities within the LPZ. The 1980 and projected population
within the LPZ by sectors is given in Table 2.1-8. This table
includes the residential population and the transient populations
resulting from activities in the LPZ.

As shown in Table 2.1-4, there is one private recreational
facility located within the LPZ. The Chicago Beagle Club,
located approximately 1/2 mile southwest of the site near the
village of Godley, has 46 families who are members and an
estimated peak daily attendance of 500 persons. Field trials
are held three times a year (April, August, and November) for a
duration of 1 day. A meeting to elect club officers is held in
January. Some of the members (perhaps a dozen or less) also
use the facilities on weekends for dog trials and training
(Reference 7).

In addition to the recreational facility within the LPZ, there
are 11 private recreational facilities located between 1-1/8
and 5 miles from the site. Their approximate locations,
membership and estimated peak daily attendance are outlined in
Table 2.1-4.

There are no schools within the LPZ. The nearest schools are
the Braidwood Elementary School, located approximately 1.4
miles north-northeast in Braidwood, the Reed Custer High
School, located approximately 1.4 miles north-northeast in
Braidwood, and the Braceville Elementary School, located
approximately 2.0 miles southwest in Braceville.

In addition to the above three schools, there are four schools
located between 3 and 5 miles from the site. Table 2.1-6
outlines the approximate location and number of teachers and
students for each school.

There are no industrial establishments within the LPZ. Table
2.1-5 outlines the industries within 5 miles of the site and
gives their approximate number of employees. There are also no
known commercial establishments located within the LPZ which
could be expected to produce sizeable changes in the transient
population of the area. The only known commercial establishment
is the Hileman's Junk Yard, located approximately 2/3 mile
north-northeast of the center of the reactors. The estimated
1980 and projected transient population within the LPZ is 500.
This estimated transient population is related to the Chicago
Beagle Club located within the LPZ.

2.1.3.5 Population Center

The nearest population center is Joliet, located approximately
20 miles north-northeast of the site. This distance meets the
population center criterion of 10 CFR 100.11, namely, that a

population center distance be "at least one and one-third times
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the distance from the reactor to the outer boundary of the low
population zone." According to the 1980 population census,
Joliet had a population of 77,956, a decrease of 3% during the
last decade.

Kankakee, the second closest population center, located
approximately 20 miles east-southeast, had a population of 30,141
in 1980. Joliet and Kankakee are projected to be 82,501 and
31,065, respectively, by 2020. Table 2.1-9 lists the population
centers within 50 miles of the site with their 1980 and projected
2020 population, and Figure 2.1-11 locates them. There is a
total of 25 population centers within a 50-mile radius. Most of
these centers are located near the greater Chicago municipal
area, 40 to 50 miles northeast of the site.

Table 2.1-10 shows the distance and approximate direction to
and the 1980 population of all urban centers (population
greater than 2500) within a 30-mile radius of the site along
with their projected 2020 population. It should be noted that
there are only 22 such urban centers and that only two of
these, Joliet and Kankakee, are population centers.

2.1.3.6 Population Density

The average population den51ty within 10 miles of the site is
estimated to be 87 people/mi?. The maximum densities within 10
miles are in and around the c1ties of Braidwood (1 to 3 miles
north and north-northeast) and Wilmington (5-10 miles northeast
and east-northeast). The populatlon density within 10 miles is
projected to be 113 people/mi® by 2020.

The average population density in 1980 within 50 mlles of the
site is estimated to be approximately 583 people/miZ. By 2020,
the average density is projected to reach 653 people/ml w1th1n
50 miles. Figure 2.1-12 shows the 1980 and 2020 projected
populatlons with relation to the uniform densities of 500
people/mi? and 1000 people/mi’ respectively in each of the 16
compass directions within 50 miles of the plant site. Tables
2.1-2 and 2.1-3 detail the cumulative populations shown in
Figure 2.1-12.

2.1.4 References

1. Demog Studies (DEMOG) 11.1.018-3.1 (1974), Sargent & Lundy
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3. "Recreational Areas," Illinois Department of Conservation,
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4. "Goose Lake Prairie State Park," Illinois Department of
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TABLE 2.1-1

DISTANCE FROM GASEOUS EFFLUENT RELEASE POINT TO NEAREST

SITE BOUNDARY IN THE CARDINAL COMPASS DIRECTIONS

DISTANCE
DIRECTION (ft)
N 2,000
NNE 3,000
NE 2,600
ENE 2,300
E 3,400
ESE 8,900
SE 11,200
SSE 11,300
S 15,200
SSW 3,200
SW 2,050
WSW 1,750
W 1,700
WNW 1,650
NW 1,625
NNW 1,675

2.1-11
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TABLE 2.1-2

1980 AND PROJECTED POPULATION WITHIN 10 MILES

OF THE BRAIDWOOD SITE

ESTIMATED 1980 POPULATION BY ANNUAL SECTORS

DISTANCE RANGE FROM SITE (MILES)
0.0 1.0 2.0 3.0 4.0 5.0 0.0
TO TO TO TO TO TO TO
SECTOR 1.0 2.0 3.0 4.0 5.0 10.0 10.0
N 34 690 389 15 2 309 1439
NNE 75 823 960 294 70 234 2456
NE 0 107 103 0 480 4735 5425
ENE 4 12 22 22 291 1980 2331
E 0 0 13 28 22 1027 1090
ESE 0 0 17 18 50 236 321
SE 0 0 4 S 8 156 177
SSE 0 0 60 S 235 358 662
S 0 0 0 3 3 686 692
SSW 0 8 17 29 173 849 1076
SW 402 296 214 19 89 1384 2404
WSW 82 218 188 37 26 163 714
W 0 34 179 3 11 794 1021
WNW 8 0 8 37 13 251 317
NW 4 25 42 1499 1340 928 3838
NNW 6 256 119 1692 526 920 3519
Sum for
radial interval 615 2469 2335 3714 3339 15010 27482
Cummulative total
to outer radius 615 3084 5419 9133 12472 --- 27482
Average density
(people/mi®) in
radial region 196 262 149 169 118 64 87
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(Cont'd)

PREDICTED 1990 POPULATION BY ANNUAL SECTORS

DISTANCE RANGE FROM SITE (MILES)
0.0 1.0 2.0 3.0 4.0 5.0 0.0
TO TO TO TO TO TO TO
SECTOR 1.0 2.0 3.0 4.0 5.0 10.0 10.0
N 44 890 502 18 2 356 1812
NNE 97 1061 1238 307 73 247 3023
NE 0 138 133 0 501 5037 5809
NE 5 15 26 25 327 2084 2482
E 0 0 15 31 25 1105 1176
ESE 0 0 20 20 56 269 365
SE 0 0 5 10 9 181 205
SSE 0 0 77 11 276 414 778
S 0 0 0 4 4 772 780
SSW 0 8 17 30 177 869 1101
SW 478 304 220 20 94 1473 2589
WSW 104 224 193 38 28 167 754
W 0 35 184 3 12 857 1091
WNW 8 0 8 38 14 297 365
NW 5 26 43 1560 1663 1291 4588
NNW 8 328 140 2246 715 1414 4851
Sum for
Radial interval 749 3029 2821 4361 3976 16833 31769
Cummulative total
to outer radius 749 3778 6599 10960 14936 --- 31769
Average density
(people/mi?®) in
radial region 238 321 180 198 141 71 101
2.1-13
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TABLE

2.1-2

(Cont'd)

PREDICTED 2000 POPULATION BY ANNUAL SECTORS

DISTANCE RANGE FROM SITE (MILES)
0.0 1.0 2.0 3.0 4.0 5.0 0.0
TO TO TO TO TO TO TO
SECTOR 1.0 2.0 3.0 4.0 5.0 10.0 10.0
N 47 956 539 19 2 375 1938
NNE 104 1140 1330 317 75 255 3221
NE 0 148 143 0 517 5219 6027
ENE 6 17 28 26 343 2154 2574
E 0 0 16 33 26 1148 1223
ESE 0 0 22 21 59 283 385
SE 0 0 6 11 10 191 218
SSE 0 0 83 12 291 436 822
S 0 0 0 4 4 809 817
SSW 0 8 18 31 181 893 1131
SW 506 313 226 20 97 1527 2689
WSW 111 230 199 39 29 171 779
W 0 36 189 3 12 891 1131
WNW 8 0 8 39 15 314 384
NW 6 26 44 1608 1776 1405 4865
NNW 8 352 148 2426 776 1561 5271
Sum for
radial interval 796 3226 2999 4609 4213 17632 33475
Cummulative total
to outer radius 796 4022 7021 11630 15843 --- 33475
Average density
(people/mi?®) in
radial region 253 342 191 210 149 75 107
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TABLE 2.1-2

(Cont'd)

PREDICTED 2010 POPULATION BY ANNUAL SECTORS

DISTANCE RANGE FROM SITE (MILES)
0.0 1.0 2.0 3.0 4.0 5.0 0.0
TO TO TO TO TO TO TO
SECTOR 1.0 2.0 3.0 4.0 5.0 10.0 10.0
N 48 983 554 20 2 386 1993
NNE 107 1173 1368 326 77 262 3313
NE 0 152 147 0 532 5368 6199
ENE 6 17 29 27 352 2216 2647
E 0 0 17 34 27 1180 1258
ESE 0 0 22 22 61 291 396
SE 0 0 6 11 10 197 224
SSE 0 0 86 12 299 448 845
S 0 0 0 4 4 832 840
SSW 0 9 18 31 186 919 1163
SW 520 322 233 21 100 1570 2766
WSW 114 237 204 40 30 176 801
W 0 37 195 3 13 917 1165
WNW 9 0 9 40 15 323 396
NW 6 27 46 1654 1826 1445 5004
NNW S 362 153 2495 798 1605 5422
Sum for
radial interval 819 3319 3087 4740 4332 18135 34432
Cummulative total
to outer radius 819 4138 7225 11975 16297 --- 34432
Average density
(people/mi?®) in
radial region 261 352 197 216 153 77 110
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(Cont'd)

PREDICTED 2020 POPULATION BY ANNUAL SECTORS

DISTANCE RANGE FROM SITE (MILES)
0.0 1.0 2.0 3.0 4.0 5.0 0.0
TO TO TO TO TO TO TO
SECTOR 1.0 2.0 3.0 4.0 5.0 10.0 10.0
N 50 1011 570 20 2 397 2050
NNE 110 1206 1407 336 80 270 3409
NE 0 157 151 0 547 5520 6375
ENE 6 18 30 27 363 2279 2723
E 0 0 17 35 27 1214 1293
ESE 0 0 23 22 62 299 406
SE 0 0 6 11 10 202 229
SSE 0 0 88 12 308 461 869
S 0 0 0 4 4 856 864
SSW 0 9 19 32 192 945 1197
SW 535 331 239 21 103 1615 2844
WSW 117 244 210 42 31 181 825
W 0 38 200 4 13 943 1198
WNW 9 0 S 42 16 332 408
NW 6 28 47 1701 1878 1486 5146
NNW S 372 157 2566 820 1651 5575
Sum for
Radial interval 842 3414 3173 4875 4456 18651 35411
Cummulative total
to outer radius 842 4256 7429 12304 16760 --- 35411
Average density
(people/mi?®) in
radial region 268 362 202 222 158 79 113
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TABLE 2.1-3

1980 AND PROJECTED POPULATION DISTRIBUTION

WITHIN 10

50 MILES OF THE BRAIDWOOD SITE

ESTIMATED 1980 POPULATION BY ANNULAR SECTORS

DISTANCE RANGE FROM SITE (MILES)
10.0 20.0 30.0 40.0 10.0 0.0
TO TO TO TO TO TO
SECTOR 20.0 30.0 40.0 50.0 50.0 50.0
N 18118 21607 159852 196880 396457 397896
NNE 18014 140555 210493 806860 1175922 1178378
NE 4170 31037 328860 1831653 2195720 2201145
ENE 1252 7008 135725 251879 395864 398195
E 1875 7055 6972 16999 32901 33991
ESE 25876 45742 9524 3854 84996 85317
SE 3479 6320 2591 9739 22129 22306
SSE 1963 1977 5545 2618 12103 12765
S 1191 1583 2918 2502 8194 8886
SSW 833 1395 6401 2418 11047 12123
SW 4926 2012 14651 6144 27733 30137
WSW 711 2612 21515 5561 30399 31113
W 1075 2013 8987 31459 43534 44555
WNW 1970 9491 19687 4206 35354 35671
NW 11138 3675 12042 4979 31834 35672
NNW 1840 6195 29119 11818 48972 52491
Sum for
radial interval 98431 290277 974882 3189569 4553159 4580641
Cummulative
total to
outer radius 125913 416190 1391072 4580641 --- 4580641
Average density
(people/mi?®) in
radial region 104 185 443 1128 604 583
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(Cont'd)

PREDICTED 1990 POPULATION BY ANNULAR SECTORS

DISTANCE RANGE FROM SITE (MILES)
10.0 20.0 30.0 40.0 10.0 0.0
TO TO TO TO TO TO
SECTOR 20.0 30.0 40.0 50.0 50.0 50.0
N 24174 27526 187765 247373 486838 488650
NNE 18675 150493 268507 790971 1228646 1231669
NE 5273 44293 379601 1676391 2105558 2111367
ENE 1367 8580 154612 258285 422844 425326
E 1219 5192 8140 22523 37074 38250
ESE 30443 47173 10307 4231 92154 92519
SE 3821 6630 2636 9663 22750 22955
SSE 2140 2005 5524 2388 12057 12835
S 1313 1577 2730 2247 7867 8647
SSW 849 1368 6436 2083 10736 11837
SW 5268 1926 15657 6067 28918 31507
WSW 622 2499 20820 5292 29233 29987
W 1087 2349 9290 30514 43240 44331
WNW 2246 10293 18757 4296 35592 35957
NW 11881 4141 14168 4814 35004 39592
NNW 2127 7868 34744 14888 59627 64478
Sum for
radial interval 112505 323913 1139694 3082026 4658138 4689907
Cummulative
total to
outer radius 144274 468187 1607881 4689907 --- 4689907
Average density
(people/mi?) in
radial region 119 206 518 1090 618 597
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PREDICTED 2000 POPULATION BY ANNULAR SECTORS

DISTANCE RANGE FROM SITE (MILES)
10.0 20.0 30.0 40.0 10.0 0.0
TO TO TO TO TO TO
SECTOR 20.0 30.0 40.0 50.0 50.0 50.0
N 26127 29520 198444 264664 518755 520693
NNE 19241 156133 288030 804612 1268016 1271237
NE 5648 48379 399855 1678125 2132007 2138034
ENE 1424 9137 162464 270509 443534 446108
E 1092 4868 8640 24871 39471 40694
ESE 32184 48546 10729 4506 95965 96350
SE 3985 6849 2704 9862 23400 23618
SSE 2228 2056 5640 2387 12311 13133
S 1370 1610 2746 2236 7962 8779
SSW 871 1392 6585 2051 10899 12030
SW 5464 1948 16237 6182 29831 32520
WSW 615 2527 21114 5345 29601 30380
W 1114 2480 9565 30962 44121 45252
WNW 2360 10708 18950 4412 36430 36814
NW 12317 4342 14978 4881 36518 41383
NNW 2241 8433 36828 15936 63438 68709
Sum for
radial interval 118281 338928 1203509 3131541 4792259 4825734
Cummulative
total to
outer radius 151756 450684 1694193 4825734 --- 4825734
Average density
(people/mi?) in
radial region 126 216 547 1108 636 614
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TABLE 2.1-3

(Cont'd)

PREDICTED 2010 POPULATION BY ANNULAR SECTORS

DISTANCE RANGE FROM SITE (MILES)
10.0 20.0 30.0 40.0 10.0 0.0
TO TO TO TO TO TO
SECTOR 20.0 30.0 40.0 50.0 50.0 50.0
N 26871 30361 204093 272197 533522 535515
NNE 19788 160577 296228 827514 1304107 1307420
NE 5809 49756 411236 1727849 2194650 2200849
ENE 1465 9397 167114 285085 463061 465708
E 1123 5007 8948 26282 41360 42618
ESE 33100 49928 11049 4758 98835 99231
SE 4098 7043 2781 10150 24072 24296
SSE 2292 2114 5801 2455 12662 13507
S 1409 1656 2824 2300 8189 9029
SSW 896 1431 6772 2109 11208 12371
SW 5619 2004 16699 6358 30680 33446
WSW 632 2599 21715 5497 30443 31244
W 1146 2550 9837 31843 45376 46541
WNW 2427 11013 19490 4538 37468 37864
NW 12668 4465 15404 5019 37556 42560
NNW 2304 8673 37876 16389 65242 70664
Sum for
radial interval 121647 348574 1237867 3230343 4938431 4972863
Cummulative
total to
Outer radius 156079 504653 1742520 4972863 --- 4972863
Average density
(people/mi?®) in
radial region 129 222 563 1143 655 633
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PREDICTED 2020 POPULATION BY ANNULAR SECTORS

DISTANCE RANGE FROM SITE (MILES)
10.0 20.0 30.0 40.0 10.0 0.0
TO TO TO TO TO TO
SECTOR 20.0 30.0 40.0 50.0 50.0 50.0
N 27636 31225 209902 279945 548708 550758
NNE 20352 165147 304659 851067 1341225 1344634
NE 5974 51172 422941 1779099 2259186 2265561
ENE 1507 9665 171899 300466 483537 486260
E 1155 5149 9267 27773 43344 44637
ESE 34042 51349 11379 5025 101795 102201
SE 4215 7244 2860 10447 24766 24995
SSE 2357 2175 5966 2525 13023 13892
S 1449 1703 2905 2365 8422 9286
SSW 921 1472 6965 2169 11527 12724
SW 5779 2061 17175 6539 31554 34398
WSW 650 2673 22333 5654 31310 32135
W 1178 2623 10117 32749 46667 47865
WNW 2497 11326 20044 4667 38534 38942
NW 13028 4592 15843 5162 38625 43771
NNW 2370 8920 38954 16856 67100 72675
Sum for
radial interval 125110 358496 1273209 3332508 5089323 5124734
Cummulative
total to
outer radius 160521 519017 1792226 5124734 --- 5124734
Average density
(people/mi?) in
radial region 133 228 579 1179 675 653
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TABLE 2.1-4

RECREATIONAL FACILITIES WITHIN 10 MILES OF THE SITE

I. STATE FACILITIES

APPROXIMATE
DISTANCE AND
DIRECTION ESTIMATED
FROM THE SITE 1976 TOTAL Y PEAK DAILY
FACILITY (mi) ATTENDANCE ATTENDANCE
Des Plaines
Conservation Area 8 N 92,043 1,000
Goose Lake Prairie
State Park 9 NNW 60,728 462
Kankakee River State
Park 9 E 1,447,951 33,000
Illinois and Michigan
(Canal State Trail
Channahon Park
Access) 10 N 99,000 800-1,000
II. PRIVATE PARKS AND CLUBS
APPROXIMATE
DISTANCE AND ESTIMATED
DIRECTION TOTAL PEAK DAILY
FROM THE SITE MEMBERSHIP, ATTENDANCE,
FACILITY (mi) FAMILIES PERSONS
Chica?o Beagle
Club'‘® 5 SW 46 500
Braidwood Recreation
Cclub'” 2 NE 2,350 600
South Wilmington
Sportsmens Club‘® 3 SSE 1,750 600
Area 1 Outdoor Club 3.5 N * *
Wilmington Recreation
Area Club'® 3.5 NNE 750 3,000

Information not available.
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TABLE 2.1-4 (Cont'd)

APPROXIMATE
DISTANCE AND ESTIMATED
DIRECTION TOTAL PEAK DATILY
FROM THE SITE MEMBERSHIP, ATTENDANCE,
FACILITY (mi) FAMILIES PERSONS
Ponderosa Sportsmans
Club'® 4 S 207 15-25
South Wilmington
Fireman Beach and Park
Club'® 4 SSW 1,800 2,100
Will County Sportsmens
Club? 4 NE 550 800
Fossil Rock Recreation
Club 4.5 NNE ¥ *
CECo Employees
Recreation
Association, Inc.®Y 5 NNW 500 1,000
Coal City Area Club'® 5 NNW 1,600 4,500
Sun Recreation Club 58S * *
Shannon Shores 6 S * *
Dresden Lakes Sports
Club (Public) ® 7 NNW * 350
Rainbow Council Scout
Reservation‘? 7 NW 6,000 1,000
Goose Lake Club*® 7.5 NNW 736 500
SOURCES
(1) "Land & Historic Sites Attendance," Illinois Department

(2)

of Conservation, December 1976.

Mr. D. Doyle, Des Plaines Conservation Area, Telephone
Conversation with J. M. Ruff, Cultural Resource
Analyst, Sargent & Lundy, March 21, 1977.

Information not available.
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TABLE 2.1-4(Cont'd)

Mr. J. Nyhoff, Goose Lake Priare State Park, Telephone
Conversation with J. M. Ruff, Cultural Resource
Analyst, Sargent & Lundy, March 21, 1977.

Mrs. Classen, Kankakee River State Park, Telephone
Conversation with J. M. Ruff, Cultural Resource
Analyst, Sargent & Lundy, March 21, 1977.

Mr. B. Schwiesow, Ranger-I&M Canal Complex, Telephone
Conversation with J. M. Ruff, Cultural Resource
Analyst, Sargent & Lundy, March 23, 1977.

Preliminary Safety Analysis Report, Braidwood Station,
Table 2.1-8, p. 2.1-23.

Ms. B. Chilman, Braidwood Recreation Club, Telephone
Conversation with J. M. Ruff, Cultural Resource
Analyst, Sargent & Lundy, March 22, 1977.

Mr. J. Dvorak, South Wilmington Sportsmans Club,
Telephone Conversation with J. M. Ruff, Cultural
Resource Analyst, Sargent & Lundy, March 23, 1977.

Mr. E. Woolwine, Secretary-Treasurer Ponderosa
Sportsmans Club, Letter to J. M. Ruff, Cultural
Resource Analyst, Sargent & Lundy, May 1, 1977.

Ms. M. Burdick, Will County Sportsmen's Club, Telephone
Conversation with J. M. Ruff, Cultural Resource
Analyst, Sargent & Lundy, March 21, 1977.

Mr. R. Errek, President, CECo Employees Recreation
Association, Inc., Telephone Conversation with M.
Tenner, Env. Affairs, CECo, March 25, 1977.

Mr. J. Abert, Program Director, Boy Scouts of America,
Telephone Conversation with J. M. Ruff, Cultural
Resource Analyst, Sargent & Lundy, March 22, 1977.

Ms. K. Tagliatti, Goose Lake Club, Telephone

Conversation with J. M. Ruff, Cultural Resource
Analyst, Sargent & Lundy, April 27, 1977.
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TABLE 2.1-5

INDUSTRIES WITHIN 10

MILES OF THE SITE

NAME OF FIRM LOCATION EMPLOYMENT PRODUCTS
Bailey Printing & Publishing Coal City* 15 Commercial and job printing
Bowers-Siemon Chemicals Co. Coal City 30 Industrial lubricants and
chemicals for wire industry
Coal City Ready Mix Coal City 8 Ready-mix Cement
DeMert & Dougherty Inc. Coal City 110-115 Aerosols, etc.
Brownie Special Products Co. Gardner** 50 Pizza crusts
Lindamood Sheet Metal Wilmington*** 6 Custom sheet metal ducts and
fittings
Earl A Muser & Co. Wilmington under 5 Tools and dies
Personal Products Co. Wilmington 300-350 Hygienic products
Division of Johnson &
Johnson
Exelon Generation Company Wilmington 100 Production training
Training Center (RR 2, Essex average enrollment 150
Rd.) trainees

Source: Commonwealth Edison Company (1982).

* Coal City is 3.5 miles northwest of the station.
** Gardner is 5.5 miles southwest of the station.
*** Wilmington is 6.0 miles northeast of the station.

2.1-25

REVISION 8 - DECEMBER 2000



BRAIDWOOD-UFSAR

TABLE 2.1-6

SCHOOLS WITHIN 10 MILES OF THE SITE

DISTANCE AND DIRECTION ENROLLMENT STAFF

INSTITUTIONS FROM SITE GRADES 1981-1982 1981-1982
Braidwood, Illinois
Braidwood Elementary
and Middle School 1.4 miles NNE K-8 712 37
Reed Custer High 1.4 miles NNE 9-12 365 23
Braceville, Illinois
Braceville Elementary 2.0 miles SW K-8 164 11
Coal City, Illinois
Coal City Elementary 3.5 miles NW K-5 742 42
Coal City High 3.5 miles NW 9-12 471 32
Coal City Middle 3.5 miles NW 6-8 369 24
Essex, Illinois
Essex Elementary 5.0 miles SSE 1-5 75 4
South Wilmington, Illinois
South Wilmington
Consolidated Elementary 5.2 miles SSW K-8 114 7

2.1-26



BRAIDWOOD-UFSAR

TABLE 2.1-6 (Cont'd)

DISTANCE AND DIRECTION ENROLLMENT STAFF

INSTITUTIONS FROM SITE GRADES 1981-1982 1981-1982
Gardner, Illinois
Gardner Elementary 5.3 miles SW K-8 256 13
Gardner-South Wilmington
Township High School 5.3 miles SW 9-12 264 20
Custer Park, Illinois
Custer Park Elementary 5.3 miles E K-8 172 13

Wilmington, Illinois

Bruning Elementary 6.0 miles NE K-5 287 13
L. J. Stevens Middle 6.0 miles NE 6-8 390 24
Wilmington High 6.1 miles NE 9-12 556 35
St. Rose School® 6.2 miles NE 1-8 222 12
Booth Central Elementary 6.3 miles NE K-5 466 22
Source: Illinois State Board of Education (1982).

®Source: Florella (1982) .4

2.1-27



BRAIDWOOD-UFSAR

TABLE 2.1-7

1980 AND PROJECTED POPULATION DISTRIBUTION BETWEEN 0-10 MILES OF THE

BRAIDWOOD SITE INCLUDING PEAK DAILY TRANSTIENT POPULATION

SECTOR
DESIGNATION 1980 1990 2000 2010 2020
N 3,840 4,213 4,339 4,394 4,451
(1,439+2,401%) (1,812+2,401%*) (1,938+2,401%) (1,993+2,401%) (2,050+42,401%*)
NNE 5,876 6,443 6,641 6,733 6,829
(2,456+3,420%) (3,023+3,420%*) (3,221+3,420%) (3,313+3,420%) (3,409+43,420%*)
NE 7,055 7,439 7,657 7,829 8,005
(5,425+1,630%*) (5,809+1,630%*) (6,027+1,630%*) (6,199+1,630%*) (6,375+1,630%*)
ENE 2,331 2,482 2,574 2,647 2,723
26,090 26,176 26,223 26,258 26,293
E (1,090+25,000%*) (1,176+25,000%*) (1,223+25,000%) (1,258+25,000%) (1,293+425,000%)
ESE 321 365 385 396 406
SE 177 205 218 224 229
1,662 1,778 1,822 1,845 1,869
SSE (662+1,000%*) (778+1,000%*) (822+1,000%*) (845+1,000%*) (869+1,000%*)
1,852 1,940 1,977 2,000 2,024
S (692+1,160%*) (780+1,160%) (817+1,160%*) (840+1,160%*) (864+1,160%*)
3,176 3,201 3,231 3,263 3,297
SSW (1,076+2,100%) (1,101+2,100%*) (1,131+2,100%) (1,163+2,100%) (1,197+2,100%*)

"Denotes transient population only.
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TABLE 2.1-7

(Cont'd)

1980 AND PROJECTED POPULATION DISTRIBUTION BETWEEN 0-10 MILES OF THE

BRAIDWOOD SITE INCLUDING PEAK DAILY TRANSTIENT POPULATION

SECTOR
DESTIGNATION 1980 1990 2000 2010 2020

2,904 3,089 3,189 3,266 3,344

SW (2,404+500%) (2,589+500%*) (2,689+500%*) (2,766+500%*) (2,844+500%*)

WSW 714 754 779 801 825

W 1,021 1,091 1,131 1,165 1,198

WNW 317 365 384 396 408
4,838 5,588 5,865 6,004 6,146

NW (3,838+1,000%) (4,588+1,000%*) (4,865+1,000%*) (5,004+1,000%*) (5,146+1,000%*)
15,725 17,057 17,477 17,628 17,781

NNW (3,519+412,206%) (4,851+12,206%*) (5,271+12,206%*) (5,422+12,206%*) (5,575+12,206%*)

Sum for 0-10
mile
interval

Average density
(persons/mi?) in
0-10-mile
interval

77,899

(27,482+50,417%*)

248

82,186

(31,769+50,417%*)

262

"Denotes transient population only.
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83,892

(33,475+50,417%*)

267

84,849

(34,432+50,417%*)

270

85,828

(35,411+50,417*
)
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TABLE 2.1-8

1980 AND PROJECTED POPULATION DISTRIBUTION WITHIN
THE LPZ INCLUDING TRANSIENT POPULATION

SECTOR
DESTIGNATION 1980 1990 2000 2010 2020
N 68 88 94 96 100
NNE 113 146 156 161 165
NE 0 0 0 0 0
ENE 4 5 6 6 6
E 0 0 0 0 0
ESE 0 0 0 0 0
SE 0 0 0 0 0
SSE 0 0 0 0 0
S 0 0 0 0 0
SSW 0 0 0 0 0
SW 902 . 978 1,006 1,020 1,035
(402 + 500) (478 + 500%*) (506 + 500%*) (520 + 500%*) (535 + 500%*)
"Denotes transient population only. (See NOTE)
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TABLE 2.1-8 (Cont'd)

1980 AND PROJECTED POPULATION DISTRIBUTION WITHIN
THE LPZ INCLUDING TRANSIENT POPULATION

SECTOR
DESTIGNATION 1980 1990 2000 2010 2020
WSW 98 112 119 123 126
W 0 0 0 0 0
WNW 8 8 8 9 9
NW 4 5 6 6 6
NNW 12 16 16 18 18
Sum for LPZ 1,205 1,358 1,411 1,439 1,465

(705 + 500%) (858 + 500%*) (911 + 500%*) (939 + 500%)
Average
density
(persons/mi?)
in LPZ 303 342 355 362
"Denotes transient population only. (See NOTE)
NOTE:

(965 + 500%*)

368

P. Zidich, Co-President Chicago Beagle Club, Telephone Conversation with B. Barickman,
Commonwealth Edison, October 28, 1982.
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TABLE 2.1-9

POPULATION CENTERS WITHIN 50 MILES OF THE SITE

(1980)
POPULATION" 1980 2020
CENTER COUNTY POPULATION POPULATION

Joliet Will 77,956 82,501
Kankakee Kankakee 30,141 31,065
Park Forest Will and Cook 26,222 35,023
Aurora Kane 81,293 92,830
Chicago Heights Cook 37,026 43,046
Downers Grove DuPage 39,274 53,334
Harvey Cook 35,810 39,869
Oak Lawn Cook 60,590 66,883
Wheaton DuPage 43,043 57,640
Calumet City Cook 39,673 43,908
Chicago (part) Cook 3,005,072 2,847,231
Lombard DuPage 37,295 41,175
Hammond Lake (Ind.) 93,714 98,434
Elmhurst DuPage 44,251 50,140
Maywood Cook 27,998 27,136
Tinley Park Will and Cook 26,171 39,936
Highland Lake (Ind.) 25,935 27,241
East Chicago Lake (Ind.) 39,786 41,790
Oak Forest Cook 26,096 32,529
Lansing Cook 29,039 32,444
Addison DuPage 28,836 37,059
Bolingbrook DuPage and Will 37,261 64,928
Naperville DuPage and Will 42,330 65,976
Berwyn Cook 46,849 44,418
Cicero Cook 61,232 59,853

"A population center is defined as an urban area having 25,000 or
more persons.
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TABLE 2.1-10

URBAN CENTERS WITHIN 30 MILES OF THE SITE

(1980)

DISTANCE AND

DIRECTION 1980 2020
URBAN CENTER" COUNTY FROM SITE POPULATION POPULATION
Coal City Grundy 3.5 miles NW 3,028 3,898
Wilmington Will 6.0 miles NE 4,424 5,032
Morris Grundy 13 miles NW 8,833 9,954
Dwight Livingston 14 miles SW 4,146 4,905
Bourbonnais Kankakee 19 miles ESE 13,280 18,776
Bradley Kankakee 20 miles ESE 11,008 15,564
Joliet Will 20 miles NNE 77,956 82,501
Kankakee Kankakee 20 miles ESE 30,141 31,065
Manteno Kankakee 20 miles E 3,155 1,077
Crest Hill wWill 22 miles NNE 9,252 10,907
New Lenox Will 23 miles NE 5,792 8,916
Lockport wWill 26 miles NNE 9,017 10,188
Plainfield wWill 25 miles N 4,485 6,160
Romeoville wWill 28 miles NNE 15,519 23,172
Momence Kankakee 30 miles E 3,297 4,001
Marseilles La Salle 25 miles WNW 4,766 5,659
Channahon wWill 13 miles N 3,734 5,791
Frankfort wWill 26 miles NE 4,357 7,374
Mokena wWill 26 miles NE 4,578 7,748
Peotone wWill 23 miles ENE 2,832 3,507
Shorewood wWill 20 miles N 4,714 7,556
Braidwood Will 1.3 miles N 3,429 5,026

"An urban center is defined as an incorporated or an
unincorporated place with a population of over 2500 according
to the 1980 census.
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TABLE 2.1-11

AVERAGE NUMBER OF PEOPLE PER HOUSEHOLD

IN TOWNSHIPS WITHIN 10 MILES OF SITE

AVERAGE NO.
COUNTIES OF PEOPLE
(TOWNSHIPS) PER HOUSEHOLD"

Will County

Channahon 2.7
Custer 3.1
Florence 3.6
Reed 2.0
Wesley 3.5
Wilmington 2.0

Grundy County

Braceville 2.8
Felix 3.2
Garfield 3.4
Goodfarm 2.9
Goose Lake 3.8
Greenfield 2.6
Maine 3.3
Mazon 2.7
Wauponsee 3.1

Kankakee County

Essex 2.7
Norton 2.9
Salina 3.1

"Numbers based on U.S. Census Bureau's 1980 population statistics
and the number of housing units in the unincorporated areas
of each township.
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2.2 NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY FACILITIES

2.2.1 Locations and Routes

The major transportation routes within 5 miles of the Braidwood
Station include highways and railroads, as shown in Figure

2.1-6. The Kankakee River located approximately 3 miles east of
the northeastern site boundary is primarily used for recreational
purposes (Reference 1).

The nearest highways to the site, Illinois State Routes 53 and
129, are adjacent to the northwest boundary of the site.
Interstate 55 is less than 2 miles west-northwest of the site
(centerline of the reactors), and State Route 113 is
approximately 2 miles north of the site. Figure 2.1-6
illustrates these highways and their traffic volumes. Relatively
high traffic flow occurs on Interstate 55, with a 24-hour annual
average of 13,700 cars. State Routes 129 and 113 are also well
traveled, having 24-hour annual averages of 2,900 and 4,300,
respectively near their interchanges with Interstate 55. State
Route 53 has 24-hour annual averages varying from 600 to 4,600
cars within 5 miles of the site.

As shown in Figure 2.1-6, there are four railroads within 5 miles
of the site. The Illinois Central Gulf Railroad (ICG) runs
parallel to and between State Routes 53 and 129 and provides spur
track access to the site. This line, which is a secondary
freight route, has six passenger trains per day (three northbound
and three southbound), six piggy-backs per day (three northbound
and three southbound) and an occasional northbound coal train, in
addition to shipments to and from the Joliet Army Ammunition

Plant, as discussed in Subsection 2.2.2.2 (Reference 2). The
Illinois Central Gulf Railroad also has a line located
approximately 2.5 miles west of the site. Both tracks are

designated as Class 4 by the ICG in accordance with Federal
Railroad Administration (FRA) track safety standards (Reference
3).

In addition to the ICG, rail transportation within 5 miles of the
site is provided by the Norfolk and Western Railroad (N&W),
located approximately 4.5 miles southeast of the site, and the
Atchison, Topeka and Santa Fe Railroad (AT&SF), located
approximately 4 miles northwest of the site.
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The N&W does not operate any scheduled passenger trains over the
portion of the railrocad near the site. The maximum allowable
speed for freight trains over this segment of trackage is 60 mph
or FRA Class 4 track (Reference 4).

All industries within 10 miles of the site are listed in Table
2.1-5. Airports and low-altitude federal airways within 10 miles
of the site are listed in Tables 2.2-1 and 2.2-2 respectively and
are located on Figure 2.2-1. Pipelines within 5 miles of the
site are listed in Table 2.2-3 and illustrated on Figure 2.2-2.

The Braidwood Station is located approximately 8 miles southwest
of the Joliet Army Ammunition Plant. There are no military
bases, missile sites, or military firing or bombing ranges within
10 miles of the site.
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2.2.2 Descriptions

2.2.2.1 Description of Facilities

All industries within 10 miles of the site are listed in Table
2.1-5 along with their respective products and approximate number
of employees. Table 2.2-4 lists users of hazardous materials
within 5 miles of the site. There are no manufacturers of
hazardous materials identified within 5 miles of the site.

As shown in Table 2.1-5, the area within 10 miles of the site is
not heavily industrialized. The nearest industries are located
in Coal City, Illinois, approximately 3.5 miles northwest of the
site.

2.2.2.2 Description of Products and Materials

Table 2.1-5 lists all industries located within 10 miles of the
site. The industries within 5 miles of the site that deal with
hazardous materials are listed in Table 2.2-4 with the relevant
hazardous materials used or stored, as well as their maximum
quantities and modes of transportation.

The Joliet Army Ammunition Plant, located approximately 8 miles
northeast of the Braidwood Station, produces medium caliber
ammunition. Ammunition and propellant are shipped by truck and
these trucks are not routed on Illinois State Highway 53 or 129
past the Braidwood plant (Reference 15). Reference 16 determined
the Union Pacific Railroad does not ship any explosives on the
rail line past the Braidwood site.

The Joliet Army Ammunition Plant is currently being used for
storage of explosive material. There are 611,000 ft? of earth-
covered magazines available for storage of "raw material
(hazardous) and 351,000 ft? of aboveground magazines available
for storage of end items." As of March 31, 1977, 42% of the raw
material storage capability was being utilized, and 86% of the
end item storage capability was being utilized (Reference 6).

2.2.2.3 Pipelines

There are six natural gas pipelines, three crude o0il pipelines,
and one refined products pipeline within 5 miles of the site.
Figure 2.2-2 locates these pipelines, and Table 2.2-3 summarizes
the pipe size, pipe age, operating pressure, depth of burial, and
location and type of isolation valves for each buried pipeline.
These pipelines are used for transport and are unlikely to be
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used to store or transport any other material than that currently
being transported.

There are no tank farms within 5 miles of the site.
2.2.2.4 Waterways

As shown in Figure 2.1-6, the Kankakee River at its closest point
is approximately 3 miles east of the northeastern site boundary.
This point is approximately 12 miles upstream from the headwaters
of the Illinois River (confluence of the Kankakee and Des Plaines
Rivers) .

The Kankakee River is considered to be Navigable Waters of the
United States ("has been, is, or could be used as a highway in
interstate commerce") for the first 5-1/2 miles upstream from the
headwaters of the Des Plaines River. The remainder of the river,
including the portion near the Braidwood Station, is considered
navigable waters and thus falls under the U.S. Corps of Engineers
permit procedures. There are no barge statistics available for
the Kankakee River, since no commercial barges have been on the
portion which is considered Navigable Waters of the United States
for many years. There is no designated shipping channel for the
portion of the river which is Navigable Waters of the United
States, and the rest of the river is considered navigable from
bank to bank. There is no designated depth of channel for any
portion of the river. The nearest dams to the site are fixed
dams located at Wilmington (downstream from the site) and
Kankakee (upstream from the site) (Reference 7). The U.S. Corps
of Engineers maintains no dams or locks on the Kankakee River
(Reference 1). The Kankakee River is used primarily for
recreational purposes (Reference 1).

2.2.2.5 Airports

There are no airports within 5 miles of the site. There are
three private airports within 10 miles of the site, as listed in
Table 2.2-1. As indicated in the table, these airports have turf
runways with few operations daily. Figure 2.2-1 locates the
airports within 10 miles. The nearest airport having a paved
runway is the Dwight Airport, located approximately 13 miles
southwest of the site, near Dwight, Illinois. Commercial service
for the region is provided by O'Hare International, Chicago
Midway and Merrill C. Meigs Field airports.

There are no airports within 10 miles of the site with projected
operations greater than 5004d° (d = distance in miles) movements
per year, nor are there any airports with projected operations
greater than 1000d”? per year outside 10 miles.

There are two Low-Altitude Federal Airways within 10 miles of the

site. Figure 2.2-1 locates these airways with respect to the
site. These airways are 8 nautical miles wide and are between
radio stations. There are two types of minimum altitude require-
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ments for Low-Altitude Federal Airways, minimum obstruction
clearance altitude (terrain clearance) and minimum en-route
altitude (radio reception). Table 2.2-2 summarizes the minimum
altitude requirements for the two airways near the site. The
Low-Altitude Federal Airways have a maximum altitude of 18,000
feet (Reference 8).

2.2.2.6 Projections of Industrial Growth

All industries within 10 miles of the site are listed in Table
2.1-5. There are no known plans for expansion of these
industries in the immediate future.

All airports within 10 miles of the site are listed in Table
2.2-1. At the present time, there are no known plans for
expansion for these airports.

Table 2.2-3 lists the pipelines within 5 miles of the site.
There is no planned expansion for any pipelines near the site.

2.2.3 Evaluation of Potential Accidents

On the basis of the information provided in Subsections 2.2.1 and
2.2.2, safety evaluations of the activities described therein are
provided in the following subsections.

2.2.3.1 Determination of Design-Basis Events

The accident categories discussed below have been evaluated.
2.2.3.1.1 Explosions

Potential hazards involving the detonation of high explosives,
munitions, chemicals, or liquid and gaseous fuels for facilities
and activities in the vicinity of the plant where such materials
are processed, stored, used, or transported in gquantity have been
evaluated. In Reference 14, a probabilistic safety analysis per
the requirements of Regulatory Guide 1.91 was performed to
evaluate the potential for an explosion of TNT on transportation
routes near the Braidwood site. The evaluation considered truck
traffic on Illinois State Highways 53 and 129 and railroad
traffic on the Union Pacific Railroad line that is located
between Illinois State Highways 53 and 129. Other transportation
routes are sufficiently distant from the Braidwood site to
preclude significant TNT blast effects at the station location.

Conservatively assuming that 12 trains per year on the Union
Pacific Railroad line carry significant quantities of TNT,
Reference 14 determined the probability of a railroad-related TNT
explosion near the Braidwood site is 2.0 x 107®. This is
significantly less than the acceptance criterion per Regulatory
Guide 1.91. Therefore, a TNT explosion on the rail line near the
Braidwood site is not a credible event.
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The probability of a TNT explosion on Illinois State Highway 53
or 129 adjacent to the plant site is 2.6 x 10°'. This evaluation
was based on explosive material incident information obtained
from the United States Department of Transportation, total truck
miles driven in the United States per year, truck traffic volume
on Illinois State Highways 53 and 129 near the Braidwood site,
and the length of these highways where a truck quantity (50,000
pound) TNT explosion could have an adverse effect on the plant.
Based on this evaluation, a TNT explosion related to highway
traffic near the Braidwood site is not a credible event.

The overall probability of a TNT explosion on transportation
routes near the Braidwood site, based on conservative evaluation
methods, is 2.8 x 107/, which is less than the 1.0 x 107°
acceptance criterion of Regulatory Guide 1.91. Therefore, an
accidental explosion of TNT on transportation routes near the
Braidwood site does not need to be considered as a design-basis
event.

2.2.3.1.2 Flammable Vapor Clouds (Delayed Ignition)

There is no possibility of an accident that could lead to the
formation of flammable vapor clouds in the vicinity of the plant
because (1) there is no industry in the vicinity of the plant
which can produce a flammable vapor cloud, (2) there is no
pipeline of sufficient size in the vicinity of the plant which
can produce a flammable vapor cloud, and (3) there are no tank
farms in the vicinity of the plant.
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2.2.3.1.3 Toxic Chemicals

Various chemicals in varying amounts are stored on site. The
largest amounts of these chemicals are required for treatment of
raw water systems, such as circulating water, essential and
nonessential service water. The storage of these chemicals, the
effects on plant systems and operations have been evaluated.

Chemical Hazards stored and transported in the vicinity of the
plant are analyzed in accordance with Technical Specification
5.5.18 and Regulatory Guides 1.78, 1.95 and 1.196 to ensure
Control Room Habitability is maintained. The latest analysis was
performed in 2008.

The analysis concluded that toxic chemicals transported or stored
within the vicinity of the plant do not pose a threat that
requires use of instrumentation. The potential chemical hazards
were dispositioned based upon dispersion calculations verified
toxicity limits were not exceeded, the frequency of shipments met
Regulatory Guide 1.78, and more than 2 minutes elapsing between
the time of nasal detection to the time when the IDLH
(Immediately Dangerous to Life and Health) limit is reached.
There were 4 chemicals that resulted in relying on nasal
detection (Propane, Anhydrous Ammonia, Chlorine, and Gasoline).

Potential chemical hazards identified are listed in Table 2.2-4
for used or stored hazardous material within 5 miles of the site
and in Table 2.2-5 for shipments of toxic chemicals within 5
miles of the site.

2.2.3.1.4 Fires

No fire hazard threatens the plant safety since no chemical
plants, no large amounts of o0il storage, and no gas pipelines are
located in the vicinity of the plant. The potential for
deleterious effects from forest or brush fires is minimized by
the site's landscaping.

Onsite fire hazards are discussed in Subsection 9.5.1.

2.2.3.1.5 Collisions with Intake Structure

There is no potential for a barge or ship impact on the river
makeup screen house, since the Kankakee River is nonnavigable in
the vicinity of the site.

2.2.3.1.6 Ligquid Spills

No potential for the accidental release of o0il or liquids which
may be corrosive, cryogenic, or coagulant, and which may be drawn
into the plant's intake structure and circulating water system or
which may otherwise affect the safety of the plant has been
found.
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The drainage system in the vicinity of the chemical feed system
on the west side of the Lake Screen House is designed to route
any chemical spillage away from the intake structure and to the
circulating water discharge portion of the cooling pond.
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District Office, Federal Aviation Administration, Telephone
Conversation with J. M. Ruff, Cultural Resource Analyst,
Sargent & Lundy, April 19, 1977.

Braidwood-PSAR, Appendix A to Chapter 2.0.

R. J. Surkein, Director, Transportation and Traffic
Management Directorate, Department of the Army Material
Readiness, Rock Island, Illinois, Letter to J. M. Ruff,
Cultural Resource Analyst, Sargent & Lundy, June 20, 1977.
Braidwood-PSAR, Appendix B to Chapter 2.0.

Deleted.

Deleted.

Evaluation of the probability of TNT explosion at Braidwood,
Calculation BRW-98-0173-M, Revision 0

Letter from Jeffrey L. Smetters, Commonwealth Edison to
David Geiss, Alliant TechSystems, Inc. at the Joliet
Arsenal, Letter SG-98-0008-BRW, January 20, 1998.

Letter from Sandra S. Covi, Manager of Hazardous Materials

Management, Union Pacific Railroad to Jeffrey Smetters,
Commonwealth Edison dated March 3, 1998.
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TABLE 2.2-1

AIRPORTS WITHIN 10 MILES OF THE SITE

APPROXIMATE
DISTANCE
AND DIRECTION NUMBER OF APPROXIMATE LENGTH WIDTH
ATIRPORT FROM THE SITE BASED AIRCRAFT HOURS OPERATIONS RUNWAYS TYPE (ft) (ft)
Matteson RLA 6 miles W 2 single engine Unattended no more than 18/36 Turf 2200 100
(Private) 2 daily*
J. B. Fillman 7 miles WSW 2 single engine Intermittent no more than N/S Turf 1800 125
(Private) 2 daily*
Hugh Van Voorst 10 miles SSE 1 Multi-engine Unattended no more than 09/27 Turf 3450 120
(Private) 2 daily*

Source: FAA Form 5010-1 for each airport (Matteson RLA, November 9, 1976, J. B. Fillman
December 8, 1976, Hugh Van Voorst, December 8, 1976).

* Letter from Michael C. Rose, Airports Planning Specialist, Chicago Airports District Office,
Federal Aviation Administration, to C. Comerford, Cultural Resource Analyst, Sargent & Lundy,
April 15, 1977.
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TABLE 2.2-2

LOW ALTITUDE FEDERAL AIRWAYS WITHIN 10 MILES OF THE SITE

MINIMUM OBSTRUCTION MINIMUM EN-ROUTE

CLEARANCE ALTITUDE ALTITUDE

AIRWAYS (TERRAIN) (RADIO)

V156 2100 ft. 2600 ft.
Peotone - Bradford

V429 2100 ft. 2500 ft.

Roberts - Joliet

Source: B. Ferguson, Operations Specialist, FAA-General
Aviation District Office, Telephone Conversation
with J. M. Ruff, Cultural Resource Analyst, Sargent
& Lundy, April 19, 1977.
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TABLE 2.2-3

PIPELINES WITHIN 5 MILES OF THE SITE

APPROXIMATE
APPROXIMATE DEPTH OF
PIPE SIZE MATERIAL PIPE AGE BURIAL LOCATION AND TYPE
PIPELINE COMPANY (in) CARRIED (yr) OPERATING PRESSURE (psi) (ft) OF ISOLATION VALVES
Arco Pipeline 8 Refined’ 25-74 450 3 Manual block valves
Companyl) Products location depends
upon terrain
Midwestern Gas 30 Natural gas 18 700-800 2.5 o
Transmission Line or more
Companyg)
Natural Gas Pipeline 36 Natural gas 24 Designed for 858 maximum. 3.5 Automatic valves
Company of America® Normally does not operate located every 10
at maximum miles
Northern Illinois 4 Natural gas 13 60 3 Manual valve located
Gas Company'? at least every 10
miles
6 Natural gas 6-9 Designed for 230 3 Manual valve located
operating at 150 at least every 10
miles
12 Natural gas *x 60 3 Manual valve located
at least every 10
miles
36 Natural gas 12 750 3 Manual valve located

*

Refined products - gasoline,

" Information not available.

kerosene, LPG, and ammonia

2.2-11

at least every 10
miles



BRAIDWOOD-UFSAR

TABLE 2.2-3 (Cont'd)

PIPELINES WITHIN 5 MILES OF THE SITE

APPROXIMATE
APPROXIMATE DEPTH OF
PIPE SIZE MATERIAL PIPE AGE BURIAL LOCATION AND TYPE
PIPELINE COMPANY (in) CARRIED (yr) OPERATING PRESSURE (psi) (ft) OF ISOLATION VALVE
Texaco-Cities 12 Crude 0il 48 720 2-3 Manual valves
Service Pipeline located at pump
Company '® stations and major
streams
12 Crude 0il 40 750 2-3 Manual valves
located at pump
stations and major
streams
18 Crude 0il 28 850 2-3 Manual valves

located at pump
stations and major
streams

SOURCES

1. A. F. Morel, Arco Pipeline Company, Mazon District Office, Telephone Conversation with J. M. Ruff, Cultural Resource Analyst, Sargent
& Lundy, April 4, 1977.

2. L. Howard, Midwestern Gas Transmission Line Company, Telephone Conversation with J. M. Ruff, Cultural Resource Analyst, Sargent &
Lundy, April 6, 1977.

3. M. Harbach, Natural Gas Pipeline Company of America, Telephone Conversation with J. M. Ruff, Cultural Resource Analyst, Sargent &
Lundy, April 4, 1977.

4. Mr. R. Mores, Northern Illinois Gas Company, Telephone Conversation with J. M. Ruff, Cultural Resource Analyst, Sargent & Lundy,
April 1, 1977.

5. Mr. B. Weirich, Northern Illinois Gas Company, Telephone Conversation with J. M. Ruff, Cultural Resource Analyst, Sargent & Lundy,
April 4, 1977.

6.

Mr. H. M. Miller, Texaco-Cities Service Pipeline Company, Division Manager, Letter to J. M. Ruff, Cultural Resource Analyst, Sargent
& Lundy, May 18, 1977.
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TABLE 2.2-4

INDUSTRIES WITH HAZARDOUS MATERIALS WITHIN 5 MILES OF THE SITE

APPROXIMATE MAXIMUM
DISTANCE QUANTITY TOXICI@Y

AND DIRECTION STORED LIMITS MODE OF TRANSPORTATION
INDUSTRY LOCATION FROM THE SITE MATERIAL (pounds) (mg/m3) (lbs/shipments per year)
Chicago
Aerosol Coal City 4 miles NW Acetone 84,000 4800 truck (40,000/13)
Chicago Not
Aerosol Coal City 4 miles NW Dimethyl Ether 72,000 Established truck (40,000/4)
Chicago
Aerosol Coal City 4 miles NW Butane 120,000 2400 truck (40,000/36)
Chicago
Aerosol Coal City 4 miles NW Isobutane 120,000 Asphyxiant truck (40,000/58)
Chicago
Aerosol Coal City 4 miles NW 1, 1Difluoroethane 205,000 Asphyxiant truck (40,000/83)
Chicago
Aerosol Coal City 4 miles NW Propane 118,000 3780 truck (40,000/25)
Hicks Gas Braidwood 0.9 miles NE Propane 161,032 3780 See Table 2.2-5
Nicor Gas Wilmington 3.8 miles E Natural Gas 13,340 N/A gas line

Source:

Braidwood Calculation BRW-08-0075-M

2.2-13
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TABLE 2.2-5

SHIPMENTS OF TOXIC CHEMICALS WITHIN 5 MILES OF THE SITE

APPROXIMATE
DISTANCE
QUANTITY FROM THE
(LBS per SITE MODE OF SHIPMENTS
TOXIC CHEMICAL shipment) (miles) TRANSPORTATION (per year)
Acetone 184,530 3.7 Rail 25
Anhydrous
Ammonia 173,382 3.7 Rail 547
Butane 165,635 3.7 Rail 326
Carbon Dioxide 155,045 3.7 Rail 66
Chlorine 234,729 3.7 Rail 233
Ethyl Ether 59,532 3.7 Rail 1
Ethylene Oxide 74,246 3.7 Rail 64
Methonal 197,968 3.7 Rail 337
Sulfuric Acid 213,930 3.7 Rail 522
Xylene 193,707 3.7 Rail 23
Chlorine 2,000 1.1 Highway (Note 1)
Large Propane
Truck 39,312 0.24 Road (Note 1)
Small Propane
Truck 11,050 0.24 Road (Note 1)
Gasoline 44,500 0.24 Road (Note 1)
Farmer Ammonia 1,450 0.24 Road (Note 1)

Note 1: Not specified. Evaluated acceptable based upon nasal detection.

Source: Braidwood Calculation BRW-08-0075-M
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2.3 METEOROLOGY

Section 2.3 provides a meteorological description of the
Braidwood Station site and its surrounding areas. Included are a
description of the general climate, meteorological conditions
used for design and operating-basis consideration, summaries of
normal and extreme values of meteorological parameters, a
discussion of the potential influence of the plant and its
facilities on local meteorology, a description of the onsite
meteorological measurements program, and short-term and long-term
diffusion estimates. Detailed summaries of meteorological
parameters are presented using data from Argonne National
Laboratory (1950-1964), from the first-order National Weather
Service Stations at Peoria, Illinois (1943-1976) and Chicago
Midway Airport (1943-1976), and from the meteorological towers at
the Braidwood Station site (1974-1976) and the Dresden Nuclear
Power Station (1974-1976).

Based on the information presented in this section, it is
concluded that there are no unusual local conditions that should
adversely affect the plant operation, the dispersion of the plant
effluents, and the dissipation of the plant waste heat.

2.3.1 Regional Climatology

2.3.1.1 General Climate

The Braidwood Station site is located in northeastern Illinois,
approximately 86 miles east-northeast of the first-order National
Weather Service Station at Peoria, Illinois, and 56 miles
south-southwest of the first-order National Weather Service
Station at Chicago Midway Airport. General climatological data
for the region were obtained from the United States Environmental
Science Service Administration (ESSA) Climate of Illinois report
(Reference 1) and from the Local Climatological Data Annual
Summaries for the first-order weather stations at Peoria and
Chicago Midway (References 2 and 3). The 15-year climatological
summary for Argonne National Laboratory, which is located
approximately 34 miles north-northeast of the Braidwood site, was
also consulted for specific statistics (Reference 4).

Although Chicago Midway Airport is located somewhat closer to the
Braidwood site than Greater Peoria Airport, the latter is
considered to be more representative of the climate at the
Braidwood site. This is because the moderating influence of Lake
Michigan is considerable at Chicago Midway, while at the more
inland sites it is much less. The climate of northeastern
Illinois is typically continental, with cold winters, warm
summers, and frequent short-period fluctuations in temperature,
humidity, cloudiness, and wind direction. The great variability
in northern Illinois climate is due to its location in a
confluence zone, particularly during the cooler months, between
different air masses (Reference 5). The specific air masses
which affect northeastern Illinois include maritime tropical air
which

2.3-1 REVISION 3 - DECEMBER 1991



BRAIDWOOD-UFSAR

originates in the Gulf of Mexico, continental tropical air which
originates in Mexico and the southern Rockies, Pacific air which
originates in the eastern North Pacific Ocean, and continental
polar and continental arctic air which originate in Canada. As
these air masses migrate from their source regions, they may
undergo substantial modification in their characteristics.
Monthly streamline analyses of resultant surface winds suggest
that air reaching northeastern Illinois most frequently
originates over the Gulf of Mexico from April through August,
over the southeastern United States from September through
November, and over both the Pacific Ocean and the Gulf of Mexico
from December through March (Reference 5).

The major factors controlling the frequency and variation of
weather types in northeastern Illinois are distinctly different
during two separate periods of the year.

During the fall, winter, and spring months, the frequency and
variation of weather types are determined by the movement of
synoptic-scale storm systems which commonly follow paths along a
major confluence zone between air masses, which is usually
oriented from southwest to northeast through the region. The
confluence zone normally shifts in latitude during this period,
ranging in position from the central states to the U.S.-Canadian
border. The average frequency of passage of storm systems along
this zone is about once every 4 to 8 days. The storm systems are
most frequent during winter and spring months, causing a maximum
of cloudiness during these seasons. Winter is characterized by
alternating periods of steady precipitation (rain, freezing rain,
sleet and snow) and periods of clear, crisp, and cold weather.
Springtime precipitation is primarily showery in nature. The
frequency passage of storm systems, presence of high winds aloft,
and frequent occurrence of unstable conditions caused by the
close proximity of warm, moist air masses to cold, dry air masses
result in this season's relatively high frequency of
thunderstorms. These thunderstorms on occasion are the source
for hail, damaging winds and tornadoes. Although synoptic-scale
storm systems also occur during the fall months, their frequency
of occurrence is less than in winter or spring. Periods of
pleasant dry weather characterize the fall season, which ends
rather abruptly with the returning storminess which usually
begins in November.

In contrast, weather during the summer months is characterized by
weaker storm systems which tend to pass to the north of Illinois.
A major confluence zone is not present in the region, and the
region's weather is characterized by much sunshine with
thunderstorm situations. Showers and thunderstorms are usually
of the air-mass type, although occasional outbreaks of cold air
bring precipitation and weather typical of that associated with
the fronts and storm systems of the spring months.

When southeast and easterly winds are present in northeastern
Illinois, they usually bring mild and wet weather. Southerly
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winds are warm and showery, westerly winds are dry with moderate
temperatures, and winds from the northwest and north are cool and
dry.

The prevailing wind is southerly at Peoria and westerly at
Midway. Although these are the most frequent directions, the
frequency of winds from other directions is relatively well
distributed. The monthly average wind speed is lowest during
late summer at both stations, with the prevailing direction from
the south at Peoria and the southwest at Midway. The monthly
average wind speed is highest during late winter and early spring
at both stations, with the prevailing direction from the
west-northwest and the south at Peoria and the west at Midway.

Table 2.3-1 presents a summary of climatological data from
meteorological stations surrounding the Braidwood Station site.

The annual average temperature at Peoria is 50.8°F, while extreme
temperatures range from a maximum of 102°F to a minimum of -20°F.
Maximum temperatures equal or exceed 90°F nearly 20 times per

year, while minimum temperatures are less than or equal to 32°F
about 130 times per year.

Humidity varies with wind direction, being lowest with west or
northwest winds and higher with east or south winds. At Peoria
the early morning relative humidity is highest during the late
summer, with an average of 87%. The relative humidity is highest
throughout the day during December, ranging from 83% in early
morning to 72% at noon. Heavy fog with visibility less than 0.25
mile is rare, having an average occurrence of 21 times a year.

It occurs most frequently during the winter months (Reference 2).

Annual precipitation in the Braidwood site area averages 34 to 35
inches per year. For the 40-year period (1937-1976), annual
precipitation has ranged from 23.99 inches in 1940 to 50.22
inches in 1973 (Reference 2). On the average, 31% of the annual
precipitation occurs in the summer months of June through August,
and 64% occurs in the 6 months from April through September.
However, no month averages less than 4% of the annual total.
Monthly precipitation totals have ranged from 13.09 inches to
0.03 inches. The maximum 24-hour precipitation recorded at
Peoria was 5.52 inches in May 1927. Snowfall commonly occurs
from November through March, with an average of 23.4 inches of
snow annually. The monthly maximum and 24-hour maximum snowfall
recorded were 18.9 inches and 10.2 inches, respectively. Points
in northeastern Illinois average about 6 days of sleet per year,
with an average of 2 hours of sleet on a sleet day (Reference 6).

Because of the prevailing westerly winds, the influence of Lake
Michigan on the weather of northern Illinois is not significant,
except for the region in the immediate vicinity of the lake
shoreline. Northeasterly flow during late fall and winter may
cause increased cloudiness in the Braidwood site area. The
cooling effect of the lake upon the region near the Braidwood
site with northeasterly flow in spring and summer is expected to
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be slight, since warming of the air due to solar insolation
occurs rapidly as the air moves inland (Reference 1).

The terrain in northeastern Illinois is relatively flat, and
differences in elevation have no significant influence on the
general climate. However, the low hills and river valleys that
do exist exert a small effect upon nocturnal wind drainage
patterns and fog frequency.

2.3.1.2 Regional Meteorological Conditions for Design and
Operating Bases

2.3.1.2.1 Thunderstorms, Hail, and Lightning

Thunderstorms occur on an average of 49 days per year at Peoria
(1944-1976) and 40 days per year at Chicago Midway Airport
(1943-1976) (References 2 and 3). They occur most frequently
during the months of June and July, 9 and 8 days per month at
Peoria, 7 and 6 days per month at Chicago Midway for June and
July, respectively. Peoria averages 5 or more thunderstorm days
per month throughout the season from April through September,
while Chicago Midway averages 5 or more thunderstorm days per
month from April through August. Both stations average 1 or
fewer thunderstorm day per month from November through February.
A thunderstorm day is recorded only if thunder is heard. The
observation is independent of whether or not rain and/or
lightning are observed concurrent with the thunder (Reference 7).

A severe thunderstorm is defined by the National Severe Storms
Forecast Center (NSSFC) of the National Weather Service as a
thunderstorm that possesses one or more of the following
characteristics (Reference 8):

a. winds of 50 knots or more,
b. hail 3/4 inch or more in diameter, and
c. cumulonimbus cloud favorable to tornado formation.

Although the National Weather Service does not publish records of
severe thunderstorms, the above referenced report of the NSSFC
gives values for the total number of hail reports 3/4 inch or
greater, winds of 50 knots or greater, and the number of

tornadoes for the period 1955-1967 by 1° squares (latitude x
longitude). The report shows that during this 13-year period the
1° square containing the Braidwood Station site had 9 hailstorms
producing hail 3/4 inch in diameter or greater, 34 occurrences of
winds of 50 knots or greater, and 43 tornadoes.

At least 1 day of hail is observed per year over approximately
90% of Illinois, with the average number of hail days at a point
varying from 1 to 4 (Reference 9). Considerable year-to-year
variation in the number of hail days is seen to occur; annual
extremes at a point vary from no hail in certain years to as many
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as 14 hail days in other years. About 80% of the hail days occur
from March through August, with spring (March through May) being

the primary period of occurrence. In northern Illinois, 53% of
all hail days occur in the spring (Reference 9). Total hailstorm

life at a point averages about 7 minutes, with maximum storm life
reported as not over 20 minutes for Illinois (Reference 6).

The frequency of lightning flashes per thunderstorm day over a
specific area can be estimated by using a formula given by J. L.
Marshall (Reference 10), taking into account the distance of the
location from the equator:

N = (0.1 + 0.35 sin ¢) x (0.40 £+ 0.20)

where:
N = number of flashes to earth per thunderstorm day per
kmz, and
[0} = geographical latitude.

For the Braidwood Station site, which is located at approximately
41° north latitude, the frequency of lightning flashes (N) ranges
from 0.07 to 0.20 flashes per thunderstorm day per km®. The
value 0.20 is used as the most conservative estimate of lightning
frequency in the calculations that follow.

Taking the representative average number of thunderstorm days in
the site region as 49 (at Peoria), the frequency of lightning
flashes per km? per year is 9.8 as calculated below:

0.2 flashes « 49 thunderstorm days _ 9.8 flashes
thunderstorm day. km? year km*. year

The area of the Braidwood Station site is 4320 acres, or about
17.5 km?. Hence the expected frequency of lightning flashes at
the site per year is 171 as calculated below:

9.8 Elashes 17.5 km? _ 171 flashes
km® year year

For the probability of a lightning strike to safety-related
structures, Marshall gives the total attractive area (in meters?)
for a structure of length L, width W, and height H as:

IW + 4H (L + W) + 4H’x:

The attractive area for a structure depends on the magnitude of
the lightning current and its frequency of occurrence. The
formula for the total attractive area as given here assumes a
lightning strike current intensity of 2 x 10° amperes with a 50%
frequency of occurrence.
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For the Braidwood Station, the smallest rectangle enclosing the
reactor containment buildings is approximately 132.3 meters in
length and 45.7 meters in width (see Braidwood - Drawings M-5 and
M-14). The height of the containment building is approximately |
60.7 meters. It has been assumed that the height of the entire
rectangle is 60.7 meters. This issues a realistic estimate of a
lightning strike on the containment structures. The attractive
area of the rectangle surrounding the containment buildings is
therefore approximately 0.095 km”.

The reactor containment buildings of Braidwood Station have a
probability of being struck which is equivalent to:

9.8 flashes 0.095 km® —  0.931 flashes
km® year yr

Hence, a conservative estimate of the recurrence interval for a
lightning strike on the reactor containment buildings is:

1
0.931 flashes/yr

= 1.07 years/flash

2.3.1.2.2 Tornadoes and Severe Winds

Illinois ranks eighth in the United States in average annual
number of tornadoes (Reference 11). Tornadoes occur with the
greatest frequency in Illinois during the months of March through
June. For the period 1916-1969, the publication "Illinois
Tornadoes" (Reference 11) lists 62 tornadoes which occurred in
the 7-county area (Will, Cook, DuPage, Kane, Kendall, Grundy, and
Kankakee) surrounding and including the Braidwood Station site.
Figure 2.3-1 shows the county distribution of tornadoes for the
entire state for the same period of record. For Will County, the
total number of tornadoes was 8, while for adjacent Grundy County
the number of tornadoes was 3.

Tornadoes can occur at any hour of the day but are more common
during the afternoon and evening hours. About 50% of Illinois
tornadoes travel from the southwest to northeast. Slightly over
80% exhibit directions of movement toward the northeast through
east. Fewer than 2% move from a direction with some easterly
component (Reference 11).

The likelihood of a given point being struck by a tornado can be
calculated by using a method developed by H. C. S. Thom
(Reference 12). Thom presents a map of the continental United
States showing the mean annual frequency of occurrence of

tornadoes for each 1° square (latitude x longitude) for the

period 1953-1962. For the 1° square (approximately 3600 mi“ in
area) containing the Braidwood Station site, Thom computed an
annual average of 1.7 tornadoes. Assuming 2.82 mi? is the
average area covered by a tornado (Reference 12), the mean
probability of a tornado occurring at any point within the 1°
square containing the Braidwood site in any given year is
calculated to be .0014. This converts to a mean recurrence

2
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interval of 735 years. Using the same annual frequency but an
average area of tornado coverage of 3.5 mi’ (from Reference 11),
the mean probability of a tornado occurrence is .0017.

More recent data (Reference 8) containing tornado frequencies for
the period 1955-1967 indicate an annual tornado frequency of 3.3
for the 1° square containing the Braidwood site. This frequency,
with Wilson and Changnon's average path area of 3.5 mi?, results
in an estimated mean tornado probability of .0033, with a
corresponding mean return period of 305 years.

For the period 1970-1977, the NOAA publication "Storm Data" lists
46 tornadoes which have occurred in the seven-county area (Cook,
Du Page, Grundy, Kane, Kankakee, Kendall, and Will) surrounding
and including the Braidwood site. The majority of these
tornadoes were short in length, narrow in width, and weak in
intensity. However, seven of these tornadoes were severe enough
to cause a large amount of damage in the area.

The most destructive tornado recorded during the period 1970-1977
in the vicinity of the Braidwood site occurred on March 12, 1976
between Northlake and Wilmette in Cook County. Damage included
the twisting of the steel-beamed frame of an office building and
the destruction of several homes.

A tornado which was nearly as destructive and likely more intense
than the tornado described above occurred on June 13, 1976 near
Lemont in Cook County. This tornado devastated an eight block
area.

Based on the damage from the Lemont tornado of June 13, 1976, the
maximum wind speed of the tornado was approximately 207-260 mph.
The tornado path length extended 12 km with an average width of
1.6 km.2 A conservative estimate of the tornado path area is

19.4 km~°.

The above results were presented in order to provide a reasonable
estimate of tornado probability without addressing the accuracy
of the estimate. Because of the uncertainties in regard to
tornado frequency and path area data, the annual tornado
probability for the Braidwood site area is best expressed as
being in the range of .0015 to .0030, with a mean tornado return
period of 330 to 670 years. However, a conservatively high
estimate can be taken to be .0033, with a corresponding mean
return period of 305 years.

The following are the design-basis tornado parameters that were
used for the Braidwood Station (Reference 13):

a. rotational velocity = 290 mph,
b. maximum translational velocity = 70 mph,

c. radius of maximum rotational velocity = 150 ft,
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d. pressure drop = 3.0 psi, and
e. rate of pressure drop = 2.0 psi/sec.

The design wind velocity used for Seismic Category I structures
at the Braidwood Station site is 85 mph considering a 100-year
recurrence interval. For Seismic Category II structures, the
governing design wind velocity used is 75 mph with a recurrence
interval of 50 years. The design wind velocities for the 50-year
and 100-year recurrence intervals are estimated from the analyses
presented in Figures 1 and 2 of Reference 14. The vertical
velocity distribution and gust factors employed for the wind
loading are from Reference 14 for exposure type C (see Subsection
3.3.1).

2.3.1.2.3 Heavy Snow and Severe Glaze Storms

Severe winter storms which usually produce snowfall in excess of
6 inches and are often accompanied by damaging glaze are
responsible for more damage in Illinois than any other form of
severe weather, including hail, tornadoes, or lightning
(Reference 15). These storms occur on an average of five times
per year in the state. The state probability for one or more
severe winter storms in a year is virtually 100%, while the state

probability for three or more in a year is 87%. A typical storm
has a median point duration of 14.2 hours. Point durations have

ranged from 2 hours to 48 hours during the 6l-year period of
record 1900 to 1960 used in the severe winter storm statistical
analyses (Reference 15). Data on the average areal extent of
severe winter storms in Illinois show that they deposit at least
1 inch of snow over 32,305 miz, with more than 6 inches of snow
covering 7,500 mi’. Northeastern Illinois (including the
Braidwood site) had 138 occurrences of a 6-inch snow or glaze
damage area during the years 1900-1960. About 43 of those storms
deposited more than 6 inches of snowfall in extreme southern Will
County (the Braidwood site area).

Sleet or freezing rain occurs during the colder months of the
year when rain falls through a shallow layer of cold air with a
temperature below 0°C from an overlying warm layer of temperature
above 0°C. The rain becomes supercooled as it descends through
the cold air. If it cools enough to freeze in the air, it
descends to the ground as sleet; otherwise, it freezes upon
contact with the ground or other objects, causing glaze.

In Tllinois during the 6l-year period 1900-1960, there were 92
glaze storms defined either by the occurrence of glaze damage or
by occurrence of glaze over at least 10% of Illinois. These 92
glaze storms represent 30% of the total winter storms in the
period. The greatest number of glaze storms in 1 year was 6
(1951); in 2 years, 9 (1950-51); in 3 years, 10 (1950-52); and in
5 years, 15 (1948-52). 1In an analysis of these 92 glaze storms,
Changnon (Reference 15) determined that in 66 storms, the
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heaviest glaze disappeared within 2 days; in 11 storms, 3 to 5
days; in 8 storms, 6 to 8 days; in 4 storms, 9 to 11 days; and in
3 storms, 12 to 15 days. Fifteen days was the maximum
persistence of glaze.

Within the northern third of Illinois, eight localized areas
received damaging glaze in an average 10-year period; the
Braidwood site area averages about 4 days of glaze per year
(Reference 15).

Ice measurements recorded in some of the most severe Illinois
glaze storms are shown in Table 2.3-2 (Reference 15). The
listing reveals that severe glaze storms depositing ice of
moderate to large radial thickness may occur in any part of
Illinois. An average of one storm every 3 years will produce
glaze ice 0.75 inch or thicker on wires (Reference 15).

Strong winds during and after a glaze storm greatly increase the
amount of damage to trees and power lines. In studying wind
effects on glaze-loaded wires, the Association of American
Railroads (Reference 16) concluded that maximum wind gusts were
not as significant (harmful) a measure of wind damage as were
speeds sustained over 5-minute periods. Moderate wind speeds
(10-24 mph) occurring after glaze storms are most prevalent.

Wind speeds of 25 mph or higher are not unusual, however, and
there have been 5-minute winds in excess of 40 mph with glaze
thicknesses of 0.25 inch or more (Reference 15). Specific glaze
thickness data for the five fastest 5-minute speeds, and the
speeds with the five greatest measured glaze thickness were
measured in the after-storm periods of 148 glaze storms
throughout the country during the period 1926-1937 and are shown
in Table 2.3-3. Although these data were collected from wvarious
locations throughout the United States, they are considered to be
applicable to design values for locations in Illinois. The roofs
of safety-related structures are designed to withstand the snow
and ice loads due to a winter probable maximum precipitation
(PMP) with a 100-year recurrence interval antecedent snowpack. A
conservative estimate of the 100-year return period snowpack
weight of 28 psf (27 inches of snowpack) was obtained from the
American National Standard building code requirements (Reference
14) . The weight of the accumulation of the winter PMP from a
single storm is 76 psf (14.6 inches of precipitable water, or
about 146 inches of fresh snow), which was taken as the 48-hour
PMP during the winter months from December through March
(Reference 17). The design-basis snow and ice load is then 104
psf (see Subsection 2.4.2).

2.3.1.2.4 Ultimate Heat Sink Design

The ultimate heat sink (UHS) pond is designed to fulfill its

purpose under the extreme environmental conditions set forth in
NRC Regulatory Guide 1.27. The Peoria weather tape was used to
evaluate the cooling capacity and evaporation losses of the UHS.
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Meteorological data (January 1948 to August 1974) from the nearby
National Weather Service station at Peoria, Illinois, were used
in evaluating the performance of the cooling pond as an ultimate
heat sink. Peoria data were used as the most representative of
conditions at the Braidwood Station site. Since Peoria weather
data were not available for January 1952 through December 1956,
Springfield, Illinois, data were substituted for that period, as
it was considered to be most representative of conditions at
Peoria. Table 2.3-43 is provided to compare Springfield,
Illinois data with similar Braidwood data to ensure that the
Springfield data are the most representative available (for the
1952-56 period) of the Braidwood site. Wind speed, dry bulb
temperature, dew-point temperature, and solar radiation data
taken from the period June 8, 1952, to July 7, 1952, constituted
the 30-day worst-case evaporation episode during the period
January 1948 to August 1972. The mean dry bulb temperature, mean
dew-point temperature, and mean wind speed recorded during these

30 days were 80.1°F, 66.3°F, and 10.1 mph, respectively.

A synthetic worst-case temperature period was constructed by
using the worst 24-hour period weather data for the first day and
the worst consecutive 30 days for the second to thirty-first
days. The worst-case temperature data were again selected from
the 308-month period of record of January 1948 to August 1974.
For the worst 24 hours (July 19, 1964), mean dry bulb
temperature, mean dew-point temperature, and mean wind speed were

determined to be 80.3°F, 72.4°F, and 3.9 mph, respectively. For
the worst 30 days (July 23, 1955, to August 21, 1955) the above
mean conditions were determined to be 80.0°F, 67.9°F, and 7.9 mph,
respectively. For details of ultimate heat sink design, see
Subsections 2.4.11, 2.5.6 and 9.2.5.

2.3.1.2.5 Inversions and High Air Pollution Potential

Thirteen years of data (1952-1964) on vertical temperature
gradient from Argonne (Reference 4) provide a measure of
thermodynamic stability (mixing potential). Weather records from
many U. S. stations have also been analyzed with the objective of
characterizing atmospheric dispersion potential (References 18
and 19).

The seasonal frequencies of inversions based below 500 feet for
the Braidwood Station site area are shown by Hosler as:

% OF 24-HOUR PERIODS
WITH AT LEAST 1 HOUR

SEASON % OF TOTAL HOURS OF INVERSION
Spring 30 68
Summer 31 81
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% OF 24-HOUR PERIODS
WITH AT LEAST 1 HOUR

SEASON % OF TOTAL HOURS OF INVERSION
Fall 38 72
Winter 28 48

Since northern Illinois has a primarily continental climate,
inversion frequencies are closely related to the diurnal cycle.
The less frequent occurrence of storms in summer produces a
larger frequency of nights with short-duration inversion
conditions.

Holzworth's data give estimates of the average depth of vigorous
vertical mixing, which gives an indication of the vertical depth
of atmosphere available for mixing and dispersion of effluents.
For the Braidwood Station region, the seasonal values of the mean
maximum daily mixing depths (in meters) are:

Mean Daily Mixing Depths

Season Morning Afternoon
Spring 480 1500
Summer 320 1600

Fall 400 1200
Winter 470 610

When daytime (maximum) mixing depths are shallow, pollution
potential is highest.

Argonne data are presented below in terms of the frequency of
inversion conditions in the 5.5-foot to 144-foot layer above the
ground as percent of total observations and in terms of the
average duration of inversion conditions.

INVERSION FIRST FINAL
MONTH FREQUENCY HOUR HOUR
January 30.5% p.m m
April 33.1% p.m m
July 42 .4% 6 p.m m
October 48.4% p.m m

Nocturnal inversions begin at dusk and normally continue until

daylight the next day. The inversion frequency for January at
Argonne compares well with Hosler's winter value, and the fall
season shows a maximum in both Argonne and Hosler's data. Fall

also has the longest period of inversion conditions.

2.3-11
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Holzworth has also presented statistics on the frequency of
episodes of high air pollution potential, as indicated by low
mixing depth and light winds (Reference 19). His data indicate
that, during the 5-year period 1960-1964, the region including
the Braidwood site experienced no episodes of 2 days or longer
with mixing depths less than 500 meters and winds less than 2
m/sec. There were two such episodes with winds remaining less
than 4 m/sec. For mixing heights less than 1000 meters and winds
less than 4 m/sec, there were about nine episodes in the 5-year
period lasting 2 days or more but no episodes lasting 5 days or
more. Holzworth's data indicate that northern Illinois is in a
relatively favorable dispersion regime with respect to low
frequency of extended periods of high air pollution potential.

To help substantiate this statement, the 1977 air gquality status
for northern Illinois is provided in Tables 2.3-44 through
2.3-47. Provided are data for sulfur dioxide (S0O,) and total
suspended particles (TSP) recorded at monitoring sites in
northeastern Illinois as documented in the "Annual Air Quality
Report 1977," Illinois Environmental Protection Agency,
Springfield, Illinois.

2.3.2 Local Meteorology

2.3.2.1 DNormal and Extreme Values of Meteorological Parameters

Onsite meteorological data available for the period of record
January 1, 1974, through December 31, 1976 are summarized to
describe the site meteorology. Meteorological data from Greater
Peoria Airport (86 miles south-southwest of the Braidwood site),
Argonne National Laboratory (ANL) (35 miles north-northeast of
the Braidwood site), and the Dresden Nuclear Power Station
meteorological tower (11 miles north-northwest of the Braidwood
site) are used as the regional data for the Braidwood Station
site. Whenever feasible, meteorological statistics for Peoria
have been derived from the 3-hourly observations on magnetic tape
per NCC Reference Manual TDF-14 for the 10-year period

1966-1975. The remaining Peoria data have been extracted from
NOAA Local Climatological Data Summaries (1966-1975) (Reference
2). A l5-year (1950-1964) climatological summary compiled by ANL
(Reference 4) is used as a comparative long-term data base. Some
meteorological data from Dresden Nuclear Power Station
(1974-1976) are used as the short-term data base for comparison
with the onsite data.

2.3.2.1.1 Winds

Wind roses for the Braidwood Station site have been prepared from
detailed onsite wind data for the period January 1974 through
December 1976. The annual and monthly period-of-record wind
roses for the 30-foot tower level are presented in Figures 2.3-2
through 2.3-14. The annual period-of-record wind rose for the
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199-foot tower level is presented in Figure 2.3-15. The period-
of-record wind roses and persistence of wind direction data for
both tower levels are presented in Tables 2.3-4 through 2.3-6.

The annual surface wind rose for Peoria (1966-1975) is presented
in Figure 2.3-16. Four seasonal wind roses for the 19-foot level
of Argonne (1950-1964) are presented in Figures 2.3-17 through
2.3-20. Wind direction persistence data at Argonne and Peoria
for the same period and levels are presented in Tables 2.3-7 and
2.3-8, respectively.

The 30-foot annual wind rose for the Braidwood site (Figure
2.3-2) shows that prevailing winds are from the south-southwest
and south. The combined frequency of winds in these two sectors
is approximately 21%. A large percentage of the winds from the
prevailing directions has speeds greater than 3 m/sec. The
frequency of winds from other directions is fairly evenly
distributed. Calms occur during 2.25% of the year. The annual
frequency distribution of wind directions at the 30-foot level
(Figure 2.3-2) is similar to the frequency distribution at the
199-foot level (Figure 2.3-15), suggesting that the low-level
wind direction is not affected very much by nearby topography or
vegetation. The prevailing wind direction at the 199-foot level

is from the south-southwest. The frequency of higher wind speeds
is greater for all directions, and winds with a westerly
component are slightly more frequent. Calms occur 0.25% of the

time at the 199-foot level, less frequently than at the 30-foot
level.

The 30-foot onsite monthly wind roses (Figures 2.3-3 through
2.3-14) indicate that the colder months of November through March
have a relatively high frequency of winds from the south to
south-southwest and the west to northwest. April and May exhibit
a greater frequency of winds from the south to southwest and the
north-northeast clockwise through east-northeast. The prevailing
winds during the summer blow from the south to southwest, while a
secondary frequency maximum of winds is found in the north-
northeast through east-northeast sectors. Winds during September
and October blow more frequently from the north and south than
the east and west. The months of January through April
experience the greatest frequency of wind speeds higher than 7.0
m/sec. Light winds, with speeds less than 1.5 m/sec, occur most
frequently from July through September. Calms are least frequent
from January through April and most frequent from July through
September.

The 30-foot and 199-foot level persistence of wind direction at
the Braidwood Station site (1974-1976) shows that the majority of
cases at both levels are short-period persistences of less than 3
hours (Tables 2.3-5 and 2.3-6). The longest persistence at the
30-foot level over the 3-year period was from 25 to 27 hours for
winds from the south and south-southwest. The 199-foot level
data indicate that a north-northwest wind once blew for 34 to 39
consecutive hours.
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In general, winds persist for a greater length of time at the
199-foot level. Persistent calms are rare at this level, with
the longest persistence of calms (4 to 6 hours) occurring once
during the period of record. In contrast, the 30-foot level had
35 cases of calms which persisted for 4 or more hours, with a
maximum persistence of about 15 hours.

The surface annual wind rose for Peoria for the long-term period
of record 1966 through 1975 (Figure 2.3-16) shows that the
prevailing wind is from the south and occurs with an annual
frequency of over 17%. The directional distribution of wind for
the remaining 15 sectors is fairly even, with a frequency for
each sector between 3% and 8%. The greatest frequency of strong
winds (speeds greater than 6.3 m/sec) occurs with winds from the
west, the west-northwest, and south sectors. The north-northeast
clockwise through southeast sectors have a comparatively large
percentage of light to moderate winds (speeds less than 6.3
m/sec). The frequency of calms at Peoria is 3.55%.

A comparison of the Braidwood site 30-foot level annual wind rose
with the Peoria surface annual wind rose indicates that they are
in general agreement, indicating that the Braidwood site wind
data are representative of the surrounding region. One of the
differences is that the wind direction frequency distribution has
a pronounced peak in the south sector at Peoria, while the peak
at the Braidwood site is less pronounced, with the prevailing
wind distributed among the south and south-southwest sectors.
Another difference is that the frequency of calms at Peoria
(3.55%) is greater than that at the Braidwood site (2.25%), which
is partially due to the fact that the surface wind at Peoria is
measured at a lower level (20 feet).

Wind direction persistence data for Peoria (Table 2.3-7) indicate
that the prevailing southerly winds persist for the longest
period; a persistence of over 45 hours occurred four times during
the 10-year period of record. Winds from the south persisted for
more than 24 hours 76 times, compared with a total of only 18
times for all other wind directions. The maximum persistence of
calms was 15 hours at Peoria.

Seasonal wind roses for Argonne (Figures 2.3-17 through 2.3-20)
indicate that in winter winds blow most frequently from the
southwest clockwise through the northwest with a maximum
frequency from the west. The spring wind rose shows that the
wind directions are more evenly distributed, and that winds most
frequently blow from a generally southwesterly and northeasterly
direction. The summer wind rose is similar to the spring wind
rose, except that the frequency of wind direction is more
pronounced along a northeast to southwest axis, and the wind
speeds are generally less. Winds from the southwest prevail
during the fall, and there is a return to a greater frequency of
west winds. All winds with speeds less than 3 mph (1.3 m/sec)
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are classified as calm at Argonne. Calms are least common in
spring and most common in summer.

Wind direction persistence data for Argonne (1950-1964) given in
Table 2.3-8 indicate that southwesterly and south-southwesterly
winds persist for the longest period of time at both the 19-foot
and 150-foot levels. The maximum persistence of calms at Argonne
was 12 hours.

Argonne lies approximately 20 miles west-southwest of Lake
Michigan, while the Braidwood site is approximately 50 miles from
the lake. A more frequent occurrence of northeasterly winds at
Argonne during the spring and summer as compared with the
Braidwood site wind statistics indicates that Argonne is
influenced on occasion by lake effects from Lake Michigan, hence
long-term Argonne wind data are less representative of conditions
at the Braidwood site than long-term Peoria wind data.

2.3.2.1.2 Temperatures

Short-term monthly and annual data for average and extreme
temperatures for the Braidwood site (1974-1976) are compared in
Table 2.3-9 with those for Peoria (1973-1976) and Dresden Nuclear
Power Station (1974-1976) in order to show the representativeness
of the Braidwood site data for the region.

Long-term monthly and annual average and extreme temperature data
for Peoria (1966-1975) and Argonne (1950-1964) are compared in
Table 2.3-10 with short-term (1974-1976) temperature statistics
measured at the 30-foot level of the Braidwood site
meteorological tower.

Temperatures are measured at the 5.5-foot level at Argonne.
Temperature measurements at Peoria are made at the National
Weather Service standard height of 4.5 feet above the surface.
The 30-foot level measurement for lower level temperature at the
Braidwood site and the 35-foot level measurement for lower level
temperature at Dresden Nuclear Power Station are essentially in
accordance with the requirement of NRC Regulatory Guide 1.23.

The short-term average and extreme temperature data (Table 2.3-9)
at the Braidwood Station site (1974-1976), Dresden Nuclear Power
Station (1974-1976), and Peoria (1973-1975) show that the 3-year
average temperature at the Braidwood site and at Dresden are in

good agreement; the stations have a 3-year average temperature of

49.7°F and 49.6°F, respectively.

The highest temperature reported at Peoria during the period
January 1973 to December 1975 was 97°F, while the lowest
temperature was -18°F. Extremes at the Braidwood Station site
(1974-1976) were 96.4°F and -13.0°F, while extremes during the

same period at Dresden were 95.0°F and -14.5°F. The temperature
extremes for the Braidwood site and for Dresden are quite
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similar, suggesting that they are representative of the
temperature extremes experienced in the region surrounding the
Braidwood site. Monthly maxima and minima at Peoria show a
substantial departure from similar data at the Braidwood and
Dresden sites for a few months (e.g., November). These
differences are attributed to a difference in measuring height
and a different period of record.

Long-term temperature averages for Peoria (1966-1975) and Argonne

(1950-1964) were 49.8°F and 47.7°F, respectively (Table 2.3-10).
The short-term temperature average at the Braidwood site

(1974-1976) was 49.7°F. Long-term temperature extremes for
Peoria were 102°F and -18°F, and for Argonne, 101°F and -20°F.

Extremes for the Braidwood site were 96.4°F and -13.0°F. The
larger temperature ranges at Peoria and Argonne are attributed,
in part, to their lower measuring height and to their longer
period of record.

Table 2.3-11 presents the average daily maximum and minimum
temperatures at Peoria, Illinois (1966-1975). The mean daily

diurnal temperature variation ranges from about 11°F in December
to about 19°F in June and October.

2.3.2.1.3 Atmospheric Moisture

Data for the atmospheric moisture parameters measured at the
35-foot level of the Dresden Nuclear Power Station meteorological
tower (1975-1976) are presented as representative of short-term
atmospheric moisture conditions at the Braidwood site. Onsite
atmospheric moisture parameter measurements are not presented due
to a low data recovery rate. Long-term offsite atmospheric
moisture data for Peoria (1966-1975) and Argonne (1950-1964) are
presented and compared with the Dresden data.

2.3.2.1.3.1 Relative Humidity

The relative humidity for a given moisture content of the air is
defined as the ratio of the actual mixing ratio of water wvapor to
that which would exist at saturation at the same temperature.

The diurnal variation of relative humidity for a given moisture
content of the air is inversely proportional to the diurnal
temperature cycle. A maximum in relative humidity usually occurs
during the early morning hours, while a minimum is typically
observed in midafternoon.

Relative humidity data for the 35-foot level at Dresden
(1975-1976) are presented in Table 2.3-12. The annual average
relative humidity is 71.2%. The maximum relative humidity
observed at Dresden during the period is 100% for all months
except April (98.8%), while the minimum relative humidity
observed during the 2-year period of record is 17.7%, for April.

Long-term relative humidity data for Peoria (1966-1975) and
Argonne (1950-1964) are presented in Table 2.3-13. The annual
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average relative humidity is 71.2% at Peoria and 74.9% at
Argonne. Monthly average relative humidities are also higher at
Argonne, especially during the late winter and early spring

months. These differences in average relative humidity are
primarily due to the close proximity of Argonne to Lake
Michigan. The Peoria data are considered to be more

representative of relative humidity conditions at the Braidwood
site, since the influence of Lake Michigan upon relative
humidities at both locations is minimal as compared with the
influence of the lake at Argonne.

The maximum relative humidity observed at Peoria is 100% for all
months, while the minimum relative humidity observed during the
period of record is 14%, observed in the months of March, April,
and October. These extremes are comparable with the short-term
extremes observed at Dresden (100% and 17.7%).

The annual average daily maximum and minimum relative humidities
at Peoria are about 85% and 55%. The monthly average diurnal
relative humidity range is greatest in May and least in December.

2.3.2.1.3.2 Dew-Point Temperature

The dew-point temperature is defined as the temperature to which
air must be cooled to produce saturation with respect to water
vapor, with pressure and water vapor content remaining constant.

Dew-point temperature data for Dresden (1975-1976) are presented
in Table 2.3-14. The 2-year average dew-point temperature at

Dresden is 39.5°F. Monthly average dew-point temperatures at
Dresden range from 18.9°F in January to 62.2°F in July. The
maximum dew-point temperature during the period was 77.1°F, while
the minimum dew-point temperature was -13.7°F.

Long-term dew-point temperature data for Peoria and Argonne are
presented in Table 2.3-15. The annual average dew-point

temperature at Peoria (40.3°F) and Argonne (38.7°F) are generally
comparable with the short-term average at Dresden (39.5°F).

Monthly average dew-point temperatures at Peoria range from 15.8°F
in January to 62.4°F in July. The maximum dew-point

temperature during the 10-year period is 79°F, while the minimum
dew-point temperature is -27°F.

The annual average daily maximum and minimum dew-point

temperatures at Peoria (1966-1975) are 45.1°F and 35.4°F. The
maximum average diurnal variation in dew-point temperature is

13.3°F in January, while the minimum average diurnal variation is
7.2°F in August and September.
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2.3.2.1.4 Precipitation

Precipitation data are available from the Braidwood site, Peoria,
and Argonne, and serve to indicate the precipitation
characteristics of the Braidwood Station site.

2.3.2.1.4.1 Precipitation Measured as Water Equivalent

Monthly precipitation totals at the Braidwood site and Peoria for
the short-term period of record January 1, 1974, through December
31, 1976, are compared in Table 2.3-16. The precipitation totals
at both stations for each month during the period of record shown
are generally similar, indicating the representativeness of the
Braidwood site data for the region. The heaviest monthly
rainfalls occurred during late spring or early summer months.

The maximum monthly rainfall for each location during the 3-year
period was 6.61 inches at the Braidwood site (May 1974) and 11.69
inches at Peoria (June 1974). The lightest monthly rainfalls
generally occurred during the fall or winter months. The minimum
monthly rainfall was 0.02 inch at Braidwood (September 1975) and
0.38 inch at Peoria (December 1976).

Long-term normal and extreme monthly and annual precipitation
totals (water equivalent) for Peoria (1966-1975) and Argonne
(1950-1964) are presented in Table 2.3-17. The maximum and
minimum monthly precipitation totals recorded for Peoria
(1966-1975) are 11.69 inches during June 1974, and 0.56 inches in
February 1969, respectively. The maximum and minimum monthly
precipitation levels recorded for Argonne (1950-1964) are 13.17
inches during September 1954, and 0.03 inches during January
1961, respectively. In general, more than twice as much
precipitation falls during the warmer summer months than during
the colder winter months, due to increased convective storm
activity and the higher specific humidity of warm air, both of
which occur during the warmer months. The annual average
precipitation at Peoria was 37.80 inches, while at Argonne, the
average precipitation was 31.49 inches per year. The differences
in precipitation averages and extremes measured at Peoria and
Argonne are primarily due to the differences in geographical
location and to the nonoverlapping period of record.

The average number of hours of precipitation per month at Peoria
(1966-1975) and Argonne (1950-1964) are as follows:

MONTH PEORIA ARGONNE
January 125 89
February 108 75
March 118 99
April 88 94
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MONTH PEORIA ARGONNE
May 78 65
June 48 55
July 37 58
August 40 37
September 64 40
October 72 55
November 106 73
December 172 95
Annual Average 1,054 834

The above table indicates that there are nearly three times as
many hours in winter with precipitation than in summer. The data
from the above table and the Peoria average monthly rainfall data
(Table 2.3-17) reflect the fact that summer precipitation is
generally heavy, showery, and brief, while winter precipitation
is less intense, steady, and occurs over a longer period of time.
These data indicate that Argonne's approximately 20% fewer

hours of precipitation is consistent with Argonne's approximately
20% smaller annual average precipitation totals.

Table 2.3-18 presents the monthly and annual joint frequency
distribution of wind direction and precipitation for Peoria
(1966-1975). During the winter, precipitation occurrences are
relatively evenly distributed among all wind directions, with a
somewhat higher frequency of occurrences with winds from the
north clockwise through south. During the summer, precipitation
occurs most frequently with winds from the south. On an annual
basis, precipitation occurs most frequently (1.6% of the time)
with the prevailing southerly winds.

Table 2.3-19 presents maximum precipitation (water equivalent)
for specified time intervals at Argonne (1950-1964) and the
24-hour maximum precipitation totals at Peoria (1966-1975). The
maximum l-hour total recorded at Argonne is 2.20 inches (June
1953), while the maximum 48-hour total is 8.62 inches (October
1954). The 24-hour maximum precipitation of 4.44 inches at
Peoria occurred in June. The largest maximum short-period (less
than 24 hours) totals are seen to occur during the summer months
when heavy convective activity is at its peak, while maximum
precipitation totals for winter are less than for the other
seasons.
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2.3.2.1.4.2 Precipitation Measured as Snow or Ice Pellets

Monthly average, monthly maximum, and 24-hour maximum totals of
snow and/or ice pellet precipitation (in inches) for Peoria
(1966-1975) are presented in Table 2.3-20. Annual Peoria totals
average 24.1 inches. The greatest monthly average total is 6.3
inches for January. The maximum monthly total for the entire
period is 18.9 inches, recorded in December. The maximum 24-hour
total is 10.2 inches, also recorded in December.

The extreme values of precipitation (including snow) recorded at
Peoria, for a period longer than 1966-1975 are presented in Table
2.3-1. Also, the extreme values of precipitation recorded at
Aurora and Kankakee longer than 10 years are presented in Table
2.3-48. The maximum monthly total for the entire period is 14.86
inches at Aurora and 10.69 inches at Kankakee. The maximum
24-hour total is 10.48 inches at Aurora and 8.43 inches at
Kankakee. Therefore, Tables 2.3-1, 2.3-20, and 2.3-48 provide a
record of the extreme values of precipitation at five separate
long-term stations in the vicinity of the Braidwood site.

2.3.2.1.5 Fog

Fog is an aggregate of minute water droplets suspended in the
atmosphere near the surface of the earth. Fog types are
generally coded as fog, ground fog, and ice fog in observation
records. According to international definition, fog reduces
visibility to less than 0.62 mile (Reference 7). Observing
procedures by the National Weather Service define ground fog as
that which hides less than six-tenths of the sky and does not
extend to the base of any clouds that may lie above it (Reference
7). Ice fog is composed of suspended particles of ice. It
usually occurs in high latitudes in calm clear weather at

temperatures below -20°F and increases in fregquency as
temperature decreases (Reference 7).

Fog forms when the ambient dry bulb temperature and the dew-point
temperature are nearly identical or equal. The atmospheric
processes by which these temperatures become the same and fog
occurs are either by cooling the air to its dew point or by
adding moisture to the air until the dew point reaches the
ambient dry bulb temperature. This latter process results in the
formation of evaporation fog and is of particular interest with
respect to cooling facility operation at power generation
stations.

Cooling facility fog generally occurs when atmospheric conditions
are conducive to natural fog formation. Natural processes such
as radiational cooling during relatively calm nights or the
advection of moist air over a cooler land surface are generally
contributing factors. Thus the previous summary of natural fog
occurrence is important in the understanding of the potential
fogging problems at the Braidwood site.
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Table 2.3-21 presents the frequency and persistence of fog at

Peoria (1966-1975). Onsite data are not available to assess the
fog characteristics at the Braidwood site. The annual average
number of hours with fog is 1162 hours per year at Peoria. The

month of December has the highest average number of hours with
fog (189 hours), meaning that fog normally occurs during
approximately 25% of the 744 hours in December. The month of
June averages only 37 hours of fog per month.

Most fog occurrences have a relatively short duration. During
the 10-year period, over 60% of the periods of fog persisted for
less than or equal to 6 hours, while only about 0.5% of the
periods of fog persisted for more than 24 hours. This trend is
more pronounced in the warmer part of the year when most fog is
nocturnal radiation fog which dissipates in the morning. In

June, the maximum fog persistence was 18 hours. In contrast,
there were 32 cases in December where fog persisted for more than
18 hours. All periods of fog lasting more than 46 hours occurred

during December, January, February and March.

Table 2.3-22 presents the seasonal and annual distribution of fog
by hour of the day for Peoria. The annual data show that most
fog tends to occur during the latter part of the night and the
early morning. An annual average of 66.8% of all fog occurs from
midnight until the 9:00 a.m. observation. Fog occurrences are
most evenly distributed throughout the day during winter, when
days are short and solar insolation is weak; winter has the
greatest number of hours of fog as well as the most persistent
fog. Spring and fall both have a greater percentage of fog
occurrences late at night and early in the morning. Summer shows
the most extreme diurnal variation of fog occurrence, with about
45% of all fog occurring at the 6:00 a.m. 3-hourly observation.
Only 12.3% of summertime fog occurs from noon until the 9:00 p.m.
observation. The Peoria surface weather observations are taken
at Greater Peoria Airport on relatively flat land above the
Illinois River. Some moisture addition from the river and wet
valley areas to the atmosphere occurs, and probably causes a
somewhat higher frequency of fog at Greater Peoria Airport than
in areas located far from the river. The Braidwood site is
located on flat land, relatively far from a major river. Hence
the frequency of fog at the Braidwood site is expected to be
somewhat less than at Greater Peoria Airport.

2.3.2.1.6 Atmospheric Stability

Onsite differential temperature data between the 30-foot and
199-foot tower levels at the Braidwood site were used to estimate
stability. Monthly and annual Pasquill stability class
frequencies for the period of record January 1974 through
December 1976 at the Braidwood site are presented in Table
2.3-23. Table 2.3-24 presents the persistence of Pasquill
stability classes for the same period of record.
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Examination of Table 2.3-23 indicates that the neutral or D
stability class occurs 32.9% of the time, while the slightly
stable or E stability class occurs with a slightly higher
frequency of 37.7%. The frequencies of the stability classes on
either side of D and E taper off sharply. Such results are
inherent in this classification scheme.

The combination of low wind speeds, a constant wind direction,
and a stable atmosphere produces the worst atmospheric dispersion
conditions. Listed below is the longest persistence of one wind
direction and of calms occurring during each stability class at
the Braidwood site 30-foot level:

Pasquill Longest Persistence in Longest Persistence
Stability Class One Wind Direction During Calms
A 11 hours (NNW) 1 hour
B 7 hours (NW) 1 hour
C 5 hours (W) 1 hour
D 19 hours (W) 4 hours
E 26 hours (S) 9 hours
F 13 hours (NNW) 6 hours
G 9 hours (SSE) 8 hours

Joint frequency distributions of wind direction and wind speed
for each Pasquill stability class for the 30-foot and 199-foot
levels at the Braidwood site (1974-1976) are presented in Tables
2.3-25 and 2.3-26. These data are used for the long-term
diffusion estimates presented in Subsection 2.3.5.

The joint frequency of A stability and calms at the 30-foot level
is 0.00%; B and calms 0.01%; C and calms 0.02%; D and calms,
0.18%; E and calms, 0.52%; F and calms, 0.82%; and G and calms,
0.79%. Although calms occur most frequently during stable
conditions (Stability classes E, F, and G), their joint
occurrence was only 2.13% of the 3-year period of record.

Figure 2.3-21 compares the short-term vertical temperature
gradient histograms for Braidwood (1974-1976) and Dresden
(1974-1976) . The following data summarized from Figure 2.3-21
compare the Braidwood frequencies of occurrence (in percent) of
each stability class with those of Dresden:
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Stability Class Braidwood Dresden
A 2.92 9.92
B,C 8.05 8.60
D 32.20 28.53
E 38.30 33.18
F 12.38 15.00
G 6.15 4.76

As indicated above, there are some differences in the frequency
distribution of stability classes between the Braidwood and
Dresden sites (e.g., stability Class A occurs with a frequency of
2.92% at Braidwood, while at Dresden it occurs with a frequency
of 9.92%). However, Figure 2.3-21 shows that the vertical
temperature gradient histograms for both sites are similar. Both
histograms approximate a Gaussian distribution, with a skew (or
tailout) toward the larger positive (more stable) gradients. The
slightly taller and narrower Braidwood peak can be expected,
since the Braidwood upper temperature measurement level is 49
feet higher than Dresden's 150-foot level. The largest diurnal
temperature variations occur near the ground due to surface
heating during the day and radiative cooling at night.

Long-term joint frequency distributions of wind direction and
wind speed for each Pasquill stability class at Peoria (1966-
1975) are summarized in Table 2.3-27. Pasquill stability class
frequencies at Peoria are derived from surface observations
(1966-1975) using the criteria established by Pasquill (Reference
20). The resulting Peoria stability class frequencies (in
percent) as compared with the shorter term Braidwood (1974-1976)
stability class frequencies are shown below:

Stability Class Braidwood Peoria
A 2.92 0.29
B,C 8.05 15.03
D 32.20 60.81
E 38.30 10.39
F 12.38 9.49
G 6.15 3.99
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The long-term Peoria data show a pronounced peak in the frequency
distribution at neutral Class D of 60.81%. A comparison of these
data with the Braidwood data shows that the Peoria frequencies
are significantly higher for the C and D classes, and
significantly lower for the A and E classes. Estimation of
stability classifications from surface data, while useful when no
other data exist, can lead to significant biases in stability
frequency. This bias is generally toward neutral conditions and
away from extremes of stability and instability.

Table 2.3-28 presents Pasquill stability class persistences for
Peoria (1966-1975). Neutral stability Class D persists for a
substantially larger number of consecutive occurrences of
3-hourly observations than any other stability class. The
largest number of consecutive occurrences of 3-hourly
observations of each stable stability Class E, F and G are as
follows: 5 on 9 occasions for stability Class E; 5 on 8
occasions for stability Class F; and 4 on 18 occasions for
stability Class G.

2.3.2.2 Potential Influence of the Plant and Its Facilities On
Local Meteorology

Of singular importance as a factor affecting the local
meteorology near the site is the presence of the cooling pond
south of the plant for waste heat dissipation. The overall
dimensions of the pond are approximately 2 miles by 3 miles long,
with the major axis oriented in the northeast-southwest
direction. Therefore, a considerable amount of contact time is
available for an overlying air mass to be influenced by the heat
and moisture dissipated from the cooling pond, particularly in
the case of the northeasterly and southwesterly winds. The
influence of the cooling pond on the local meteorology will be
pronounced during the winter season, when the temperature
differential between the pond and the air mass is a maximum, and
during certain climatological conditions when the difference
between the saturation vapor pressure and actual vapor pressure
of the atmosphere is very small.

An air mass flowing over a surface of certain thermal properties
is disturbed if the nature of the surface changes. An analysis
presented by Godske et al. (Reference 21) for a stable atmosphere

(temperature increases with height at a rate 20°C per 100 meters

for the first 10 meters of height and at a rate of 2.0°C per 100
meters up to 80 meters in height) indicated that a slight
modification of the air mass could extend to a height of 120
meters and persist after leaving the pond for a distance 2.5
times the length of the pond. A major change in air mass
amounting to 40% of the initial temperature difference between
the air and the pond could extend to heights of 60 meters and
downwind distances beyond the pond boundary equal to 0.2 times
the length of the pond. For the Braidwood Station site, this
distance is approximately 0.6 mile.
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It is expected that humidity will be increased in regions within
a few hundred meters of the pond's shoreline and that additional
periods of fog will be experienced, especially on the eastern
side of the pond, which is the prevailing downwind area during
the winter season. With the occurrence of below-freezing
temperatures during the winter months, the fog will form
hoarfrost and deposit rime ice when coming in contact with
vertical surfaces.

Areas of potential concern due to additional fogging and icing
include the town of Godley, located about 2000 feet from the
northwest corner of the cooling pond, the switchyards east of the
plant, and state roads 53 and 129, which pass within 2000 feet of
the northwest edge of the cooling pond. In order to assess the
fogging and icing potential, estimates of the ground-level
concentrations of water vapor were made at these locations with
the cooling pond in operation. These values were compared to the
ambient moisture saturation values to determine the frequency and
duration of increased fogging and icing.

The potential impacts of fogging and icing resulting from cooling
pond operation at Braidwood Station were assessed using an
atmospheric dispersion model and a moisture evaporation formula.
An infinite line source dispersion model was used to describe the
dispersion process. The basis of this model is an equation
derived by Sutton (see Reference 23). The source term in the
dispersion equation is a function of water wvapor flux and cooling
pond length.

Evaporation flux from the pond surface was calculated by using
the Lake Colorado City formula (Reference 22) and estimated

cooling pond temperatures. The transport and dispersion of water
vapor were estimated using Sutton's equation (Reference 23) that
describes dispersion from an infinite crosswind source. The

source term used in the dispersion equation was the flux of water
vapor times the distance the air mass traversed over the water.
The 15-year summary of temperature and humidity statistics for
the weather station at Argonne National Laboratory (Reference 4)
was used as the ambient conditions to calculate the water wvapor
concentrations at the locations of interest. Results of the
above analysis indicate that slight increases in atmospheric
moisture are expected at the above-listed locations due to the
operation of the cooling pond, and that the resulting increases
in fogging or icing (less than 1 hour per year) are small
compared with the natural occurrence of fog and ice. Except for
some localized effects in the immediate vicinity of the pond, it
is concluded that slight increases in fogging or icing will not
be a significant nuisance.

The cooling pond is expected to modify dispersion conditions in a
manner that enhances mixing in the first 60 to 100 meters of the
atmosphere. This effect is important with ground-level

releases. It is quite likely that the added mixing could be
equivalent to shifting the diffusion regimes one whole stability
class in the case of stable atmospheres. Unstable atmospheres
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will hardly be affected. For northeasterly and southwesterly
winds which experience maximum travel over waters, dispersion
conditions more favorable than indicated by regional meteorology
could exist at downwind distances up to 1.3 times the length of
the overwater trajectory due to pond effects. In the evaluation
of x/Q estimates discussed in Subsections 2.3.4 and 2.3.5, the
influence of the pond on diffusion climatology was not included.

2.3.2.3 Topographical Description

Figure 2.3-22 is a topographic map showing the area surrounding
the Braidwood site. Figure 2.3-23 shows the topographic cross
section in each of the 16 compass point directions radiating from
the site. The plant, at an elevation of approximately 600 feet
above MSL, will be at one of the highest points within a 5-mile
radius. The lowest points within 5 miles of the site are about
550 feet above MSL. Terrain in the vicinity of the plant falls
off except in the northeast, east-northeast, east, east-
southeast, southeast, and south-southeast directions (Figure
2.3-23, Sheet 3. The slope from the plant site to the lower
points is gradual.

No significant effect of topography on atmospheric dispersion is
anticipated due to the flat nature of the area. Accordingly, no
topographic factors have been included in the dispersion
calculations (Subsections 2.3.4 and 2.3.5).

2.3.3 Onsite Meteorological Measurements Program

The meteorological tower is located as shown on Figure 2.1-5.

The meteorological measurements program consists of monitoring
wind direction, wind speed, temperature, and precipitation. Two
methods of determining atmospheric stability used are:

a. delta T (vertical temperature difference) is the
principal method, and

b. sigma theta (standard deviation of the horizontal
wind direction) is available for use when delta T is
not available.

These data, referenced in ANSI/ANS 2.5 (1984), are used to
determine the meteorological conditions prevailing at the plant
site. The meteorological program includes site-specific
information on instrumentation and calibration procedures. The
meteorological program meets the requirements of the Offsite Dose
Calculation Manual.

The meteorological tower is equipped with instrumentation that
conforms with the system accuracy recommendations in Regulatory
Guide 1.23 and ANSI/ANS 2.5 (1984). The equipment is placed on
booms oriented into the generally prevailing wind at the site.
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Equipment signals are transmitted to an instrument shack with
controlled environmental conditions. The shack at the base of
the tower houses the recording equipment, signal conditioners,
etc., used to process and retransmit the data to the end-point
users.

Recorded meteorological data are used to generate wind roses and
to provide estimates of airborne concentrations of gaseous
effluents and projected offsite radiation dose. Instrument
calibrations and data consistency evaluations are performed
routinely to ensure maximum data integrity. The data recovery
objective is to attain better than 90% from each measuring and
recording system. Data storage and records retention are also
maintained in compliance with ANSI/ANS 2.5 (1984)
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2.3.4 Short-Term (Accident) Diffusion Estimates

2.3.4.1 Objective

Conservative estimates of the local atmospheric dilution factors
(x/Q) and their 5% and 50% probability levels for the Braidwood
Station site have been made. These estimates were made for the
minimum exclusion area boundary (the minimum exclusion area
boundary distances are provided in Table 2.3-49) and the outer
boundary of the low population zone (LPZ) for each of the 16
cardinal directions. Estimates were made for time periods from 1
hour to 2 hours for the minimum exclusion area boundary and from
8 hours up to 30 days for the outer boundary of LPZ, utilizing
onsite meteorological data (36-month period of onsite data
recorded from January 1, 1974, through December 31, 1976).

Estimates of atmospheric diffusion (x/Q) at the Exclusion Area
Boundary (EAB) and the outer boundary of the Low Population Zone
(LPZ), calculated for the regulated short-term (accident) time-
averaging periods of 0-2 hrs, 2-8 hrs, 8-24 hrs, 1-4 days, and 4-
30 days were also performed in support of Alternative Source Term
(AST) implementation.

2.3.4.2 Calculations (For use with TID-14844 based dose analysesﬂ

Calculations of the short-term atmospheric dilution factors (x/Q)
for the Braidwood Station site were performed using Gaussian
plume diffusion models for ground-level concentrations resulting
from a continuously emitting source. To be conservative, the
effluent release level was assumed to be at ground level, and
total reflection of the plume was assumed to take place at the
ground surface; i.e., there is no deposition or reaction at the
surface.

Hourly x/Q values were calculated using a centerline diffusion
model for time periods up to 8 hours and a sector-average
diffusion model for time periods longer than 8 hours. A building
wake correction factor that did not exceed a maximum of 3.0 was
used in the centerline model to account for additional dilution
due to wake effect of the reactor building. No credit was given
for additional building wake dilution for the sector-average
model. Mathematical expressions of the models are as follows:

a. For time periods up to 8 hours:

1
x/Q = (2.3-1)
Tuc, G, + CAu
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b. For time periods greater than 8 hours:

210 = 2.032
ouy
where:
x/Q = ground-level relative concentration (sec/m’),
u = mean wind speed (m/sec),
Oy = horizontal diffusion parameter (m),
O, = vertical diffusion parameter (m),
c = empirical building shape factor,
A = reactor building minimum cross section (m‘),
Dy = building wake correction factor (1 + cA ),
6,0,

X = distance from release point to receptor, and
2.032 = J37TE + the width in radians of a 22.5° sector.

Meteorological data input used were concurrent hourly mean values
of wind speed and wind direction measured at the 30-foot level
and Pasquill stability class determined by the measured vertical

temperature difference (AT) between 30-foot and 199-foot levels.

Both o, and o, are functions of downwind distance from the point
of release to a receptor and the Pasquill stability class. The

numerical values of o, and o, for Pasquill stability classes A
through F were digitized from Gifford's graphs (Reference 20).

The values of o, for Pasquill stability classes A and B have been
cut off at 1000 meters. The values of o, and o, for Pasquill

stability class G were determined from o, and o, for Pasquill
stability class F using the following equations:

26 (F)
0,G) = —
3
(2.3-3)
30, (F)
0,(G) =
5

A building shape factor of 0.5 and building minimum cross section
of 2700 m” were used to determine the building wake correction
factor.

For calm wind conditions a wind speed of 0.17 m/sec, one-half of

the threshold speed, was assigned, and computed %/Q values for
calm wind conditions were assigned to wind direction for the
previous hour with a wind speed greater than the threshold speed.
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From these hourly y/Q values, mean values were computed for
sliding time period "windows" of 2, 8, 16, 72 and 624 hours for
each of 16 cardinal directions. These intervals correspond to
accident time periods of 0-1 hour, 0-2 hours, 0-8 hours, 8-24

hours, 1-4 days, and 4-30 days. For each time interval used, the
maximum X/Q value in each sector was identified, and the mean x/Q
in each sector was computed. The cumulative frequency

distribution for each of the individual time periods was then
prepared, and from this distribution the fifth and fiftieth
percentile x/Q values were estimated for each of the 16 cardinal
sectors.

Cumulative frequency distributions of x/Q values and 5% and 50%
probability levels of x/Q at the minimum exclusion area boundary
distance of 485 meters (minimum actual site boundary distance)
are presented in Tables 2.3-29 through 2.3-31 for accident time
periods of 0-1 hour and 0-2 hours. Cumulative frequency
distributions of x/Q wvalues and the maximum, 5%, and 50%
probability levels of x/Q values at the outer boundary of the LPZ
are presented on Tables 2.3-32 through 2.3-38 for accident time
periods of 0-8 hours, 8-24 hours, 1-4 days, and 4 to 30 days.

2.3.5 Long-Term (Routine) Diffusion Estimates (For TID-14844
based dose analyses)

2.3.5.1 Objective (For TID-14844 based dose analyses)

Realistic estimates of annual average atmospheric dilution
factors (x/Q) for effluents released routinely from the 200-foot
Braidwood vent stack have been made. These estimates are made
for site boundary distances and for various distances out to 50
miles (80.5 km) for each of the 16 cardinal directions, utilizing
onsite meteorological data (36-month period of onsite data
recorded from January 1, 1974, through December 31, 1976).

2.3.5.2 Calculations (For TID-14844 based dose analyses)

Annual average atmospheric dilution factors (x/Q) for the
Braidwood Station site are calculated using the sector-average
Gaussian plume diffusion model (constant mean wind direction
model) modified to account for various modes of effluent release
according to the recommendations of Regulatory Guide 1.111.

The effects of spatial and temporal variations in airflow in the
region of the Braidwood site are not described by the constant
mean wind direction model (used in calculating the Braidwood x/Q
values) since this model uses single-station meteorological data
to represent diffusion conditions within the vicinity of a site.
Regulatory Guide 1.111, "Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine Releases
from Light-Water-Cooled Reactors" (July 1977), recommends that if
a constant mean wind direction model is used, airflow
characteristics within 50 miles of the site should be examined to
determine
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the spatial and temporal variations of atmospheric transport and
diffusion.

Recirculation of airflow and wind directional biases during
periods of prolonged atmospheric stagnation are the primary
variations in atmospheric transport and diffusion conditions to
be considered for the Braidwood site. Airflow is not inhibited
by topography in the vicinity of Braidwood due to the relatively
flat nature of the terrain. A detailed topographic description
is presented in Subsection 2.3.2.3. Regional airflow is
dominated by large-scale (synoptic) weather patterns. A summary
of these climatological patterns is in Subsection 2.3.1. Figures
2.3-24 through 2.3-26 are wind roses for locations near the
Braidwood site. The similarity of wind direction distribution
from location to location indicate the common wind regime
representative of the area.

A combination of low wind speeds, a constant wind direction, and
a stable atmosphere produces the worst atmospheric dispersion

conditions. Under very stable conditions (Pasquill "G"
stability), the longest persistence of one wind direction is 9
hours (south-southwest). For calm conditions, the longest

persistence of G stability is 8 hours (see Subsection 2.3.2.1.6).

Based on the regional airflow characteristics for the Braidwood
site, it is concluded that the constant mean wind direction model
which utilizes single-station meteorological data is an
acceptable method of calculating x/Q values for the Braidwood
site.

2.3.5.2.1 Joint Frequency Distribution of Wind Direction, Wind
Speed and Stability (For TID-14844 based dose analyses)

The effluents released from the Braidwood Station vent stack may
be considered either elevated or ground-level releases, depending
on the ratio of the vertical exit velocity of the stack discharge
to the horizontal wind speed. To accommodate this variation and
to utilize the appropriate meteorological data obtained at the
34-foot and 203-foot levels of the Braidwood onsite
meteorological tower, a composite joint frequency distribution of
wind speed, wind direction, and stability class for each of the
elevated or ground-level release conditions is determined from an
hour-by-hour scan of wind speed data recorded at both levels of
the meteorological tower.

The stack height level wind speed is chosen as the most
representative for determining the release condition. Therefore,
wind speeds at the 203-foot level of the meteorological tower are
used for determining the release condition at the 200-foot stack
height level.

To determine if an elevated or ground-level release condition
exists, a ratio, Vg, of the vertical exit velocity of the effluent
plume to horizontal wind speed at the stack height level is
defined:
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Ve =W, /u (2.3-4)

where:
Wo = vertical exit velocity of the effluent plume,
and

u stack height wind speed.

The ratio Vg is then used in the following equations to define an
entrainment coefficient, E: (Reference 24):

Et = 1.00 for Vg < 1.0

E¢ 2.58 - 1.58 Vg for 1 £ Vg £ 1.5

Er = 0.3 - 0.06 Vg for 1.5 < Vg < 5.0

E¢ 0 for Vg =2 5.0 (2.3-5)
For the hour being scanned, the release is considered an elevated
release (1-E¢)x 100% of the time and a ground-level release Eg

100% of the time. The total time duration of the elevated
release, t., 1s then calculated as:

te = (1-E¢) x 1 hour (2.3-6)

and the total time duration of the ground level release, ty4 is
calculated as:

tg = E¢ x 1 hour (2.3-7)
The elevated and ground level joint frequencies (Fisq)e and (Fisq)g

for each stability class i, wind speed s, and wind direction d
are then determined as follows:

T
) (Eisq)er J
;29 (2.3-8)
(Fisd)e =
T
5 ( )
T tieq)ar J
529 ; (2.3-9)
(Fisd)g =
T
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where:

(Fisq) € = joint frequency of stability class i, wind
speed class s, and wind sector d applicable to
the elevated release condition as derived from
the 199-foot level meteorological data;

(Fisd) g = joint frequency of stability class i, wind
speed class s, and wind sector d, applicable
to the ground-level release condition as
derived from the 30-foot level meteorological
data;

(Cisa) e, 5 = time duration of wind speed class s, wind
direction d, and stability class 1 at the
199-foot meteorological tower level during
hour 7;

(tisd) g, 5 = time duration of wind speed class s, wind
direction d, and stability class i at the
30-foot meteorological tower level during hour

J; and
T = total number of scanned hours with wvalid data.
It is noted that:
s (F ) + z  (F )
. . , , =1 (2.3-10)
i, s, d isd e i,s,d isd g

2.3.5.2.2 Effective Release Height (For TID-14844 based dose
analyses)

For an elevated release, the effective release height, he, is
defined below:

h, =h, +h,, -C (2.3-11)

e s pr

where:
he = effective release height,
hs = physical stack height,
hor = plume rise (defined below), and
C = correction for low exit velocity (defined

below) .

Because of the modest relief surrounding the Braidwood Station
site, receptor terrain heights have not been considered in
determining the effective release height (see Subsection
2.3.2.3). The plume rise, hp,, is calculated from the following
momentum plume rise equations (Reference 25):
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For neutral or unstable conditions, the smaller value from the
two following equations is used:

or
where:
hpyr
Wo
X
u
D

2 -
=1.44 {%J 3 e (§j3 e D (2.3-12)
pr u D

ho o= 3.o[w—°jD (2.3-13)

plume rise,

vertical exit velocity of effluent plume,
downwind distance from release point,
stack height wind speed, and

internal stack diameter.

For stable conditions, the results from Equation 2.3-12 and
Equation 2.3-13 are compared with the results from the following

two equations,

and the smallest among the values obtained from

Equations 2.3-12 through 2.3-15 are then used:

where:

00
07

1
h = 4(E£)4 (2.3-14)
pr
S
o)L 1
h . = 1.5(—1j3 g 6 (2.3-15)
pr
u
plume rise,
2 D
momentum flux parameter = W E 2,
a stability parameter = g g%

acceleration of gravity,
ambient air temperature, and

vertical potential temperature gradient.
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In the calculations S was defined as 8.7 x 107% sec™ for E
stability, 1.75 x 107° sec™ for F stability,
for G stability.

When the vertical exit velocity is less than 1.5 times the
horizontal wind speed, a correction, for stack downwash, C,

and 2.45 x 1077 sec™

subtracted from the effective stack height as shown in equation

(2.3-16)

2.3-11 (Reference 24):
C=3@.5-W /ubh
where:
C = downwash correction factor,
D = inside diameter of the stack,
u = wind speed at stack height, and
Wo = vertical exit wvelocity of the plume.

For ground
times is z

2.3.5.2.3
Using the

2.3.5.2.1,
calculate

-level releases, the effective release height at all

ero (he = 0).
Annual Average Atmospheric Dilution Factor (For TID-
14844 based dose analyses)

joint frequency distributions developed in Subsection
the sector-averaged dispersion equations are used to
annual average dispersion factors for locations of

interest. Equation 2.3-17, given below, is used to calculate the
dispersion factor for elevated release conditions:
2
(Fis e ex - .
1 (2 “ p{ 202} (2.3-17)
(X/Q)se = = 4| = 2
B T i,s O zi usX
where:

(%/Q) ae = atmospheric dilution factor (sec/m’) at a
distance X in downwind sector of wind
direction d for elevated release conditions;

B = sector width for 22.5° sector = 0.3927 radians;

(Fisq) e = joint frequency of stability class i, wind
speed class s, and wind sector d, applicable
to the elevated release condition;

he = effective release height;
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Ogi = vertical standard deviation of contaminant
concentration at distance X for stability
class i (Reference 20);

X = downwind distance from release point (m); and

Us = stack height wind speed class s.

For ground level release the following equation is used:

l (Flsd)
(X/Q )ag = — Z (2.3-18)
i,s G us X
where:

(X/Q) ag = atmospheric dilution factor (sec/m’), at a
distance X in downwind sector of wind
direction d for ground-level release
conditions;

B = sector width for 22.5° sector = 0.3297 radians;

(Fisd) g = joint frequency of stability class i, wind
speed class s, and wind sector d applicable to
the ground-level release condition;

he = effective release height (m);

c.. = vertical standard deviation of contaminant
concentration at a distance X for stability
class i, corrected for additional dispersion
within the reactor building cavity (Reference
24)

= (62, +ca) /¥ B
where:
C = building shape factor = 0.5;
A = minimum cross-sectional area of containment

building = 2700 m?;
X = downwind distance from release point; and

Ug = 30-foot level wind speed class s.
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The values of the (x/Q)q and (x/Q)ay calculated at each downwind
distance are added together to give the total annual average
dispersion factor, (x/Q)q' at that distance:

(X/Q)d:(x/Q)de+(X/Q)dg (2.3_19)
Annual average x/Q for the 200-foot Braidwood vent stack at the
site boundary distances and at various distances out to 50 miles

(80.5 km) are presented in Tables 2.3-39 and 2.3-40.

2.3.6 Short-term (Accident) Diffusion Estimates (Alternative Source
Term %x/Q Analysis)

2.3.6.1 Objective

Estimates of atmospheric diffusion (X/Q) at the Exclusion Area
Boundary (EAB) and the outer boundary of the Low Population Zone
(LPZ) are calculated for the regulated short-term (accident) time-
averaging periods of 0-2 hrs, 2-8 hrs, 8-24 hrs, 1-4 days, and 4-
30 days.

2.3.6.2 Meteorological Data

The Braidwood onsite meteorological tower database for the five-
year period, 1994-1998, was applied in the modeling analyses. Wind
speed and direction data taken at 34 ft and 203 ft and the vertical
temperature difference data measured between 199 ft and 30 ft were
utilized. “Calm” wind speeds were assigned a value of 0.4 mph (1/2
the instrument threshold starting speed value). The combined data
recovery of wind speed, wind direction, and stability data exceeded
the RG 1.23 (Reference 28) goal of 90 percent for each of the 5
years (1994 through 1998).

2.3.6.3 Calculation of x/Q at the EAB and LPZ

The calculation of x/Q at the EAB (i.e., 485 m) for postulated
releases from the Unit 1 and Unit 2 outer Containment Wall, and at
the LPZ (1810 m) for a postulated release from the midpoint between
the two reactors, utilized the NRC-recommended model PAVAN
(Reference 26), which implements Regulatory Guide 1.145
methodology. These releases do not qualify as “elevated releases”
as defined by Regulatory Guide 1.145 (Reference 27); therefore,
they are executed as “ground” type releases.

The calculation of x/Q at the EAB and LPZ by PAVAN in accordance
with Regulatory Guide 1.145 for ground-level releases is based on
the following equations:

1
x/0= 1710 (ncryaz + A/2)

(2.3.6-1)

1
== 2.3.6-2
%/0 Tbro o) ( )
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1
- (2.3.6-3)
%9 U,mZ o

y z

where:
¥/0 is relative concentration, in sec/m’.

T is 3.14159.

U, is wind speed at 10 meters above plant grade, in m/sec.

c, is lateral plume spread, in meters, a function of atmospheric
stability and distance.

o is vertical plume spread, in meters, a function of atmospheric
stability and distance.

z is lateral plume spread, in meters, with meander and building

wake effects (in meters), a function of atmospheric stability,
wind speed, and distance [for distances of 800 m or less,

Zy=MGy, where M is determined from Reg. Guide 1.145 Fig. 3;
for distances greater than 800 m, Zy=(M—l)Gy%0m + 0,.

A is the smallest vertical-plane cross-sectional area of the
reactor building, in m?. (Other structures or a directional
consideration may be justified when appropriate.)

Plume meander is only considered during neutral (D) or stable (E,
F, or G) atmospheric stability conditions. For such, the higher
of the values resulting from Equations 2.3.6-1 and 2.3.6-2 is
compared to the value of Equation 2.3.6-3 for meander, and the
lower value is selected. For all other conditions (stability
classes A, B, or C), meander is not considered and the higher x/Q
value of Equations 2.3.6-1 and 2.3.6-2 is selected.

The x/Q values calculated at the EAB and LPZ based on
meteorological data values representing a l-hour average are
assumed to apply for an entire 2-hour period.

To determine the “maximum sector 0-2 hour x/Q” value at the EAB,
PAVAN constructs a cumulative frequency probability distribution
(probabilities of a given ¥x/Q value being exceeded in that sector
during the total time) for each of the 16 sectors using the x/Q
values calculated for each hour of data. This probability is then
plotted versus the x/Q values and a smooth curve is fitted to form
an upper bound of the computed points. For each of the 16 curves,
the x/Q value that is exceeded 0.5 percent of the total hours is
selected and designated as the sector x/Q value. The highest of
the 16 sector ¥x/Q values is the maximum sector x/Q.
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The “maximum sector 0-2 hour x/Q” value at the LPZ is calculated
analogously to the EAB. Determination by PAVAN of the LPZ maximum
sector ¥x/Q for periods greater than 0-2 hours is based on a
logarithmic interpolation between the 2-hour sector x/Q and the
annual average ¥/Q for the same sector. For each time period, the
highest of these 16 sector ¥/Q values is identified as the maximum
sector ¥x/Q value. The maximum sector x/Q values will, in most
cases, occur in the same sector. If they do not occur in the same
sector, all 16 sets of values are used in dose assessment
requiring time-integrated concentration considerations. The set
that results in the highest time-integrated dose within a sector
is considered the maximum sector ¥x/Q.

The “5% overall site x/Q” values for the EAB and LPZ are each
determined by constructing an overall cumulative probability
distribution for all directions. The 0-2 hour %x/Q values computed
by PAVAN are plotted versus their probability of being exceeded,
and an upper bound curve is fitted by the model. From this curve,
the 2-hour x/Q value that is exceeded 5% of the time is determined.
PAVAN then calculates the 5% overall site x/Q at the LPZ for
intermediate time periods by logarithmic interpolation of the
maximum of the 16 annual average X/Q values and the 5% 0-2 hour x/Q
values.

2.3.6.3.1 PAVAN Meteorological Database

The meteorological database utilized for the EAB and LPZ x/Q
calculations were prepared for use in PAVAN by transforming the
five years (i.e. 1994-1998) of hourly meteorological tower data
observations into a joint wind speed-wind direction-stability
class occurrence frequency distribution as shown in Tables 2.3-50
and 2.3-51. 1In accordance with Regulatory Guide 1.145,
atmospheric stability class was determined by vertical temperature
difference between the 199 ft and the 30 ft level, and wind
direction was distributed into 16- 22.5° sectors.

Seven (7) wind speed categories were defined according to
Regulatory Guide 1.23 (Reference 28) with the first category
identified as "calm". In the equations shown in Section 2.3.6.3,
it should be noted that wind speed appears as a factor in the
denominator. This presents an obvious difficulty in making
calculations for hours of calm. The minimum wind speed (i.e.
based on the wind instrument starting threshold) was set to 0.80
mph, and “calm” winds were assigned a value of 0.4 mph (1/2 the
threshold value). The procedure used by PAVAN assigns a direction
to each calm hour according to the directional distribution for
the lowest non-calm wind-speed class. This procedure is performed
separately for the calms in each stability class.
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A midpoint was also assumed between each of the Regulatory Guide 1.23

wind speed categories,

Nos. 2-6,

as to be inclusive of all wind

speeds. The wind speed categories have therefore been defined as
follows:
CATEGORY NO. REGULATORY GUIDE PAVAN-ASSUMED
1.23, REV. O SPEED INTERVAL
SPEED INTERVAL (MPH)
(MPH)
1 (Calm) 0 to <1 0 to <0.80
2 1 to 3 >0.80 to <3.5
3 4 to 7 >23.5 to 7.5
4 8 to 12 27.5 to <12.5
5 13 to 18 >12.5 to <18.5
6 19 to 24 218.5 to <24
7 >24 >24

Based on a commitment made to the NRC,

finer wind speed categories

provided in the latest appropriate regulatory guidance are to be used
the next time the dose consequence calculations associated with the

LOCA, MSLB, CREA, LRA,

SGTR,

speed categories from RG 1.23 Rev. 1

revised analysis.
follows:

and FHA events are revised.
are used for the

(Reference 33)

Finer wind

The finer wind speed categories are defined as

CATEGORY NO. REGULATORY GUIDE PAVAN-ASSUMED PAVAN-ASSUMED
1.23 REV. 1 SPEED SPEED INTERVAL

SPEED INTERVAL INTERVAL (M/S) (MPH)

(M/S)

1 (Calm) <0.5 <0.36 <0.80
2 0.5 to 1.0 >0.36 to <1.05 >0.80 to <2.35
3 1.1 to 1.5 >1.05 to <1.55 >2.35 to <3.47
4 1.6 to 2.0 >1.55 to <2.05 >3.47 to <4.56
5 2.1 to 3.0 >2.05 to <3.05 >4.56 to <6.82
6 3.1 to 4.0 >3.05 to <4.05 >6.82 to <9.06
7 4.1 to 5.0 >4.05 to <5.05 >9.06 to <11.30
8 5.1 to 6.0 >5.05 to <6.05 | >11.30 to <13.53
9 6.1 to 8.0 >6.05 to <8.05 >13.53 to <18.01
10 8.1 to 10.0 >8.05 to <10.0 >18.01 to <22.40

11 >10.0 >10.0 >22.40

2.3.6.3.2 PAVAN Model Input Parameters

Both the Unit 1 and Unit 2 Containment Building outer wall and the
midpoint between the two reactors do not qualify as “elevated” release
locations per Regulatory Guide 1.145;

release height be assigned a value of 10 m.

release,
to plant grade.

2.3-42c

therefore,
For this

PAVAN requires that

non-elevated

EAB and LPZ receptor terrain elevation is assumed to be equal
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The Containment Building height of 60.7 m above grade and the
calculated Containment Building vertical cross-sectional area of
2,916.7 m’ were used for both the EAB and LPZ PAVAN computations (see

Braidwood Drawing A-4).

2.3.6.3.3 PAVAN EAB and LPZ x/Q

Atmospheric x/Q diffusion estimates predicted by PAVAN at the EAB and

LPZ are summarized below.

RG 1.23 REV. 0
EAB AND LPZ ¥X/Q SUMMARY (sec/m’)
BRAIDWOOD STATION

Release Point Receptor | 0-2 hour | 0-8 hour | 8-24 hour | 1-4 day | 4-30 day
Unit 1 and Unit 2 EAB 4.78E-042.48E-04 | 1.79E-04 | 8.77E-05] 3.16E-05
Outer Containment (485 m)

Wall
Midpoint between LPZ 9.32E-05]|4.50E-05] 3.12E-05 | 1.41E-05| 4.54E-06
the Unit 1 and Unit ]| (1810 m)
2 Reactors
RG 1.23 REV 1
EAB and LPZ x/Q SUMMARY (sec/m?)
BRAIDWOOD STATION

Release Point Receptor | 0-2 hour | 0-8 hour | 8-24 hour | 1-4 day | 4-30 day
Unit 1 and Unit 2 EAR 5.71E-04 | 2.86E-04 | 2.03E-04 | 9.60E-05] 3.28E-05
Outer Containment (485 m)

Wall
Midpoint between LPZ 1.10E-04 | 5.13E-05] 3.51E-05 | 1.53E-05]4.68E-06
the Unit 1 and Unit | (1810 m)
2 Reactors
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2.3.6.4 Calculation of x/Q at the Control Room Intakes

Calculations of atmospheric diffusion (x/Q) are made for each of
the two Control Room Intakes (i.e. Fresh Air and Turbine Building
Emergency Air) resulting from releases from the following four
points: The Containment Wall, the Plant Vent, the PORVs/Safety
Valves, and the Main Steam Line Break (MSLB) for periods of 2, 8§,
and 16 hours, and for 3 and 26 days. The NRC-sponsored computer
code ARCONS6 (Reference 29), is utilized in accordance with the
procedures in Regulatory Guide (RG) 1.194 (Reference 30).

2.3.6.4.1 ARCON96 Model Analysis

The four releases do not qualify as elevated per RG 1.194, since
none are equal to or greater than 2.5 times the height of the
adjacent structures; therefore, ARCON96 is executed in ground

release mode. The basic model for a ground-level release is as
follows:
1 2
X 1 expl-035 L (2.3.6-4)
Q mo,0,U o,
where:
¥x/Q = relative concentration (concentration divided by
release rate) [(ci/m’)/ (ci/s)]
Oy, 0, = lateral and vertical diffusion coefficients (m)
U = wind speed (m/s)
y = lateral distance from the horizontal centerline

of the plume (m)

This equation assumes that the release is continuous, constant, and
of sufficient duration to establish a representative mean
concentration. It also assumes that the material being released is
reflected by the ground. Diffusion coefficients are typically
determined from atmospheric stability and distance from the release
point using empirical relationships. A diffusion coefficient
parameterization from the NRC PAVAN and XOQDOQ (Reference 31) codes
is used for o, and O,

The diffusion coefficients have the following general form:

were x 1is the distance from the release point, in meters; and a ,
b, and ¢ are parameters that are functions of stability class.
These parameters are defined for three (3) downwind distance
ranges: 0 to 100 m, 100 to 1000 m, and greater than 1000 m. The
diffusion coefficient parameter values may be found in the listing
of Subroutine NSIGMAl in Appendix A of NUREG/CR-6331 Rev. 1.
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Diffusion coefficient adjustments for wakes and low wind speeds are
also incorporated by ARCON96 as follows:

In order to estimate diffusion in building wakes, composite
wake diffusion coefficients, %, and %¥,, replace o, and o,. The
composite wake diffusion coefficients are defined as follows:

1/2
2) (2.3.6-5)

> =@32+A0 2+A
y yl

(6)
y y2

12
s =(c 24A6 2 4A0 2) (2.3.6-6)
Z Z z1 72

The variables oy, and o, are the general diffusion
coefficients, Aoy1 and Ao, are the low wind speed corrections,
and Aoy, and Ao, are the building wake corrections. These
corrections are described and evaluated in Ramsdell and
Fosmire (Reference 32). The low wind speed corrections are:

As,> =9.13x10° 1—(1+ X jexp( X j (2.3.6-7)
Y 1000U ) (1000U

Ac,? =6.67x102 1—(1+ = jexp( = j (2.3.6-8)
100U )"\ 100U

The variable x is the distance from the release point to the
receptor, in meters, and U is the wind speed in meters per
second. It is appropriate to use the slant range distance for
x because these corrections are made only when the release is
assumed to be at the ground level and the receptor is assumed
to be on the axis of the plume. The diffusion coefficient
corrections that account for enhanced diffusion in the wake
have a similar form. These corrections are:

Ao 2:5.24><10‘2U2A1—[1+ X jexp[ X (2.3.6-9)

2 { 10JA 10V/A

Ao 2:117><10‘2U2A1—(1+ X jexp( X j (2.3.6-10)
S 10v/A 10v/A )|

The constant A is the cross-sectional area of the building.

A conservative upper limit placed on %, is the standard
deviation associated with a concentration uniformly
distributed across a sector with width equal to the
circumference of a circle, and with a radius equal to the
distance between the source and receptor. This value is
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_ 2mx

3 =
ymax \/ﬁ

~1.81x
(2.3.6-11)

2.3.6.4.1.1 ARCON96 Meteorological Database

The 1994-1998 meteorological database utilized by ARCON96 consists
of hourly meteorological data observations of wind speed and
direction measured at 34 and 203 ft, and delta temperature
stability class measured between 199 and 30 ft.

The calm wind occurrences, defined to have a value of 0.4 mph (1/2
the wind instrument threshold starting speed), were reset to the
ARCON96 default value minimum wind speed value of 0.5 meters per
second per RG 1.194, Table A-2.

2.3.6.4.1.2 ARCON96 Input Parameters

ARCON96 is executed for each source/receptor combination shown
below:

1) Unit 1 Containment Wall to Control Room Fresh Air Intake

2) Unit 1 Containment Wall to Control Room Turbine Building
Emergency Air Intake

3) Unit 1 Plant Vent to Control Room Fresh Air Intake

4) Unit 1 Plant Vent to Control Room Turbine Building Emergency
Air Intake

5) Unit 1 PORVs/Safety Valves to Control Room Fresh Air Intake

6) Unit 1 PORVs/Safety Valves to Control Room Turbine Building
Emergency Air Intake

7) Unit 1 MSLB to Control Room Fresh Air Intake

8) Unit 1 MSLB to Control Room Turbine Building Emergency Air
Intake

9) Unit 2 Containment Wall to Control Room Fresh Air Intake

10) Unit 2 Containment Wall to Control Room Turbine Building
Emergency Air Intake

11) Unit 2 Plant Vent to Control Room Fresh Air Intake

12) Unit 2 Plant Vent to Control Room Turbine Building Emergency
Air Intake

13) Unit 2 PORVs/Safety Valves to Control Room Fresh Air Intake

14) Unit 2 PORVs/Safety Valves to Control Room Turbine Building
Emergency Air Intake

15) Unit 2 MSLB to Control Room Fresh Air Intake

16) Unit 2 MSLB to Control Room Turbine Building Emergency Air
Intake

All release scenarios are conservatively assumed to have a zero (0)
vertical velocity, exhaust flow and stack radius. Other ARCON96
input parameter values were set in accordance with RG 1.194, Table
A-2 (e.g. surface roughness length = 0.2 m; wind direction window =
90 degrees, 45 degrees on either side of line of sight from source
to receptor; minimum wind speed = 0.5 m/s; and averaging sector
width constant = 4.3).
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Each Containment Wall scenario is modeled as a “diffuse area”
source in ARCON96. The method of modeling this release as a
diffuse area source is in conformance with RG 1.194, as described
in Appendix A. All other scenarios are modeled as ground-level
point sources.

The area source representation in ARCON96 requires the building
cross-sectional area to be calculated from the maximum building
dimensions projected onto a vertical plane perpendicular to the
line of sight from the building to the intake. The Containment
Building, with a height of 195 ft (not including the dome portion
above the collar) and a width of 161 ft has an area of 31,395 ft?
(2,916.7 m?) (see Braidwood Drawing A-4). The diffuse area source
also requires the release height to be assumed at the vertical
center of the projected area, and the initial diffusion
coefficients to be specified. Per RG 1.194, Section 3.2.4.4, the
initial diffusion coefficients are calculated as follows:

VVidlharea source Heightarea source
o, = (2.3.6-12) G, = e (2.3.6-13)
6 6
G%:¥:26.83ﬁ:8.18m GZO:LZﬁ:32.5ﬁ:9.9m

The remaining three releases at each station (i.e. Plant Vent,
PORVs/Safety Valves, and MSLB) are each modeled as a point source.
Per RG 1.194 Table A-2, the building area perpendicular to the wind
direction should be utilized. For the PORVs/Safety Valves, the
Containment Building area of 2,916.7 m’ was utilized for both
stations. There is no change in this building area with a change
in wind direction due to its circular shape. The Auxiliary
Building area was utilized for the Plant Vent and MSLB scenarios.

ARCON96 requires input of a horizontal source-receptor distance,
defined in RG 1.194 Section 3.4 as “the shortest horizontal
distance between the release point and the intake”. However, for
releases in building complexes, a “taut string length” can be
utilized as justifiable. For the MSLB to Control Room Fresh Air
Intake scenarios, this “taut string length” was utilized to account
for the intervening Auxiliary Building. As per NRC interpretation
of this RG, when the “taut string length” is utilized, the intake
and release heights should be set equal to each other so as not to
effectively double-count the advantage of the slant distance that
ARCONY96 calculates. Therefore, the intake height was set equal to
the release height of 7.9 m.

The ARCON96 input parameter data used in calculating the x/Q values
are summarized in Table 2.3-52.
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2.3.6.4.1.3 ARCON96 Control Room Intake x/Q

A summary of the atmospheric diffusion estimates for the two
Control Room Intakes is shown in Table 2.3-53.
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TABLE 2.3-1

CLIMATOLOGICAL DATA FROM WEATHER STATIONS

SURROUNDING THE BRAIDWOOD SITE*

STATION
PARAMETER PEORIA CHICAGO (MIDWAY) ARGONNE
Temperature (°F)
Annual average 50.8 50.6 47.7
Maximum 102 (July 1966) 104 (June 1953) 101 (July 1956)
Minimum -20 (January 1963) -16 (January 1966) -20 (January 1963)
Degree-days 6098 6127 6911
Relative Humidity (%)
Annual average at:
6 a.m. 83 76 87

12 noon 62 59 62
Wind
Annual average speed (mph) 10.3 10.4 7.6%*
Prevailing direction S W SW
Fastest mile:

Speed (mph) 75 (July 1953) 60 (November 1952) 64x** (July 1957)

Direction NW SW +
Precipitation (inches)
Annual average 35.06 34.44 31.49
Monthly maximum 13.09 (September 1961) 14.71 (September 1961) 13.17 (September 1961)
Monthly minimum 0.03 (October 1964) 0.02 (October 1964) 0.03 (January 1961)
24-hour maximum 5.06 (April 1950) 6.24 (July 1957) 6.54 (+)
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TABLE 2.3-1

(Cont'd)

STATION

PEORIA

CHICAGO (MIDWAY)

ARGONNE

Snowfall (inches)
Annual average
Monthly maximum
Monthly minimum

Mean Annual (Number

of Days)

Precipitation > 0.1
Snow, sleet, hail >
Thunderstorms
Heavy fog

Maximum temperature
Minimum temperature

* %
* k%

inch
1.0 inch

> 90°F
> 32°F

23.4
18.9 (December 1973)
10.2 (December 1973)

111
49

17
132

The data presented in this table are based upon References 2, 3, and 4.

for the Argonne data is the 15-year period 1950 to 1964.
Wind at 19-foot tower level.

Peak gust wind at 19-foot level.

Data are not recorded.
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40.4
33.3 (December 1951)
19.8 (January 1967)

For the Peoria Midway data,
record used for these statistics range from 7 to 37 years in length within the time period 1940 to 1976.
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Table 2.3-2

MEASURES OF GLAZING IN VARIOUS SEVERE WINTER STORMS

FOR THE STATE OF ILLINOIS"

WEIGHT OF
RADIAL RATIO OF ICE (oz)
THICKNESS ICE WEIGHT ON 1 FOOT OF
OF ICE TO WEIGHT STANDARD
ON WIRE OF 0.25- (#12) STATE
STORM DATE (in.) in. TWIG WIRE CITY SECTION

2-4 February 1883 - - 11 Springfield WSW
20 March 1912 0.5 - - Decatur C
21 February 1913 2.0 - - La Salle NE
11-12 March 1923 1.6 - 12 Marengo NE
17-19 December 1924 1.2 15:1 8 Springfield WSW
22-23 January 1927 1.1 - 2 Cairo SE
31 March 1929 0.5 - - Moline NW
7-8 January 1930 1.2 - - Carlinville WSW
1-2 March 1932 0.5 - - Galena NW
7-8 January 1937 1.5 - - Quincy W
31 December 1947 -
1 January 1948 1.0 - 72 Chicago NE
10 January 1949 0.8 - - Macomb W
8 December 1956 0.5 - - Alton WSW
20-22 January 1959 0.7 12:1 - Urbana E
26-27 January 1967 1.7 17:1 40 Urbana E

"Based on Reference 15.
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TABLE 2.3-3

WIND-GLAZE THICKNESS RELATIONS FOR FIVE

PERIODS OF GREATEST SPEED AND GREATEST THICKNESS®

FIVE PERIODS WHEN FIVE FIVE PERIODS WHEN FIVE
FASTEST 5-MINUTE SPEEDS GREATEST ICE THICKNESSES
WERE REGISTERED WERE MEASURED

SPEED ICE THICKNESS ICE THICKNESS SPEED

RANK (mph) (in.) (in.) (mph)
1 50 0.19 2.87 30
2 46 0.79 1.71 18
3 45 0.26 1.50 21
4 40 0.30 1.10 28
5 35 0.78 1.00 18

"From data collected throughout the United States during the
period 1926-1937. Based on Reference 15.
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ROSE DATA FOR THE 30-FOOT LEVELS AT THE BRAIDWOOD SITE

BRAIDWOOD-UFSAR

TABLE 2.3-4

(1974-1976) "

30-FOOT LEVEL

Speed (mps) N NNE NE ENE E ESE SE SSE S SSW SW WSW w WNW NwW NNW TOTAL
Calm 2.25
0.26 - 1.50 .47 .51 .62 1.28 1.45 1.14 .87 .70 .60 .63 .54 .53 .61 .65 .74 .51 11.84
1.51 - 3.00 1.23 1.09 1.26 1.73 1.69 1.50 2.00 1.74 1.86 1.97 1.80 1.83 1.54 1.59 1.38 1.41 25.64
3.01 - 7.00 2.86 2.64 2.60 1.33 .95 1.18 2.46 3.27 5.54 5.80 4.12 3.14 3.01 3.62 3.63 3.17 49.32
GT. 7.00 .36 .47 24 03 .02 .05 .18 .71 2.32 2.26 1.01 63 73 .87 .54 .53 10.95
Totals 4.94 4.72 4.74 4.38 4.13 3.88 5.54 6.43 10.34 10.66 7.47 6.14 5.91 6.75 6.32 5.63 100.00
199-FOOT LEVEL
Speed (mps) N NNE NE ENE E ESE SE SSE S SSW SW WSW w WNW NW NNW TOTAL
Calm .25
0.26 - 1.50 11 .13 .14 .10 .13 09 .09 .10 .10 .12 .12 11 .15 L11 .17 .12 1.90
1.51 - 3.00 .54 .49 .48 .54 .51 .34 .41 .41 .39 .42 .40 .40 .49 .53 .62 .55 7.53
3.01 - 7.00 3.12 2.65 2.75 3.12 3.06 2.35 2.76 2.52 3.22 3.64 3.39 3.21 3.70 3.69 3.62 3.72 50.50
GT. 7.00 1.24 1.21 1.40 .58 .66 1.31 1.76 2.17 4.66 6.09 4.42 2.91 2.76 3.27 3.22 2.16 39.81
Totals 5.00 4.50 4.78 4.34 4.37 4.10 5.02 5.21 8.37 10.27 8.32 6.63 7.11 7.59 7.63 6.55 100.00

*Values in %

of total observations
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TABLE 2.3-5

PERSISTENCE OF WIND DIRECTION AT THE 30-FOOT LEVEL OF THE BRAIDWOOD SITE (1974-1976)"

PERSISTENCE WIND DIRECTION

(hr) CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
1-3 157 503 481 476 466 493 478 587 6717 770 827 785 998 743 702 648 570
4-6 22 56 60 59 57 47 33 62 65 137 123 88 71 60 82 87 86
7-9 10 16 16 9 10 6 10 15 20 52 46 24 19 13 17 12 18
10-12 2 3 5 4 3 2 1 3 4 11 17 4 4 0 5 7 4
13-15 1 1 2 3 0 0 0 2 0 7 5 1 1 1 2 3 3
16-18 0 0 0 0 0 0 0 2 0 2 3 0 0 1 1 1 1
19-21 0 0 0 2 0 0 0 0 1 2 0 0 0 1 1 0 0
22-24 0 0 0 0 0 0 0 0 0 2 0 0 0 0 1 0 1
25-27 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
28-30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31-33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
34-39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40-45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*Values tabulated in number of occurrences.
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TABLE 2.3-6

PERSISTENCE OF WIND DIRECTION AT THE 199-FOOT LEVEL OF THE BRAIDWOOD SITE (1974-1976)"

PERSISTENCE WIND DIRECTION

(hr) CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

1-3 32 466 462 444 415 423 420 437 511 627 714 739 668 701 732 672 563

4-6 1 58 48 52 60 50 47 53 67 110 148 93 77 94 84 82 82

7-9 0 24 12 16 16 19 14 25 19 31 39 30 18 22 19 21 30
10-12 0 5 5 7 6 4 4 6 3 7 21 13 6 8 12 16 10
13-15 0 3 1 4 0 0 1 8 4 7 4 6 2 0 1 3 5
16-18 0 0 2 0 0 0 0 0 0 5 6 1 1 0 0 1 1
19-21 0 1 1 0 0 0 0 0 0 1 2 0 0 0 1 1 0
22-24 0 0 0 0 1 0 0 0 0 2 0 0 0 0 0 1 0
25-27 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
28-30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31-33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
34-39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
45-45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*Values tabulated in number of occurrences.
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TABLE 2.3-7

PERSISTENCE AND FREQUENCY OF WIND DIRECTION AT PEORIA (1966-1975)"

PERSISTENCE WIND DIRECTION
(hr) CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
3 469 747 578 607 620 680 596 770 1026 1132 947 894 829 845 931 834 694
6 142 230 91 147 192 195 111 200 264 445 157 161 166 268 257 229 152
9 49 95 28 51 73 59 44 59 93 249 48 40 47 99 93 84 45
12 29 37 10 17 25 32 7 23 34 134 17 7 9 51 48 21 14
15 4 21 3 7 5 12 2 8 9 84 3 2 5 24 21 10 11
18 0 6 1 0 6 3 2 3 1 48 1 1 0 13 13 2 1
21 0 6 0 0 4 5 0 2 2 37 0 2 0 4 8 4 0
24 0 2 0 2 1 2 0 0 0 21 0 0 1 3 2 0 0
27 0 2 0 0 0 0 0 0 0 20 0 1 0 2 0 1 0
30 0 0 0 0 0 1 0 0 0 9 0 0 0 3 2 1 0
33 0 0 0 0 0 0 1 0 0 5 0 0 0 1 0 0 0
36 - 39 0 0 0 0 0 0 0 0 0 12 0 0 0 0 3 0 0
42 - 45 0 0 0 0 0 1 0 0 0 5 0 0 0 0 0 0 0
45 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0
TOTAL HOURS 3.55 6.4 3.1 4.0 4.9 5.3 3.4 5.2 7.0 17.3 5.1 4.8 4.7 7.5 7.6 6.0 4.3
(In %)

*Values tabulated in number of occurrences. Number of occurrences are based on observations made once every 3 hours, and each observation
is assumed to persist for 3 hours.
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TABLE 2.3-8

PERSISTENCE OF WIND DIRECTION FOR THE 19 - AND 150 - FOOT LEVELS
AT ARGONNE (1950-1964)
(Number of Occurrences)

19 - FOOT LEVEL

HOURS OF DIRECTION (36 POINTS)
PERSISTENCE CALM 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 MISSING

19-FT 1 924 1961 1868 1772 1829 1913 1955 1868 1789 1900 1929 1965 1989 1970 1929 1989 2160 2319 2308 2413 2402 2359 2519 2666 2810 2577 2626 2448 2440 2441 2331 2240 2180 2069 1941 2078 2140 438
LEVEL 2 310 814 720 676 756 781 762 731 713 762 822 790 782 767 802 872 904 916 950 901 920 1075 1094 1166 1182 1097 1058 1028 1019 973 906 913 889 864 851 828 833 93
3 130 419 388 397 425 467 409 389 401 408 431 438 438 430 435 461 496 506 499 522 483 543 565 651 688 630 628 613 599 538 494 487 481 501 489 411 409 43
4 51 261 248 238 252 303 248 251 279 260 240 251 258 246 278 308 314 309 313 316 338 405 440 463 460 435 388 391 346 353 317 343 333 324 281 244 276 20
5 24 216 192 178 190 213 200 182 178 202 107 178 160 203 163 181 208 222 227 252 290 281 311 331 337 310 296 250 251 256 219 255 215 188 194 185 166 7
6 26 162 139 133 154 157 138 134 146 152 148 119 107 117 146 146 161 181 184 201 191 229 244 250 241 238 206 204 186 182 175 158 167 169 130 133 141 5
7 13 111 100 116 135 118 109 105 100 95 86 92 71 86 90 94 108 115 131 149 155 144 169 196 202 173 159 158 158 132 130 125 131 110 103 92 94 0
8 9 100 99 85 98 89 96 95 94 8l 69 56 44 59 75 69 92 85 123 128 125 143 147 165 123 141 139 123 114 124 106 118 117 101 87 85 92 0
9 4 89 75 87 79 87 68 65 68 58 52 29 37 47 59 59 53 72 72 95 92 128 138 119 122 114 107 73 89 75 76 76 66 75 70 67 69 2
10 1 70 73 73 58 65 64 44 47 36 29 29 31 43 32 46 47 66 68 86 81 100 112 80 98 103 81 75 96 70 69 83 67 62 65 70 51 0
11 1 49 58 59 49 54 48 45 38 20 34 23 24 26 41 36 43 60 42 78 85 83 91 91 67 61 64 63 65 67 62 52 47 48 39 51 45 1
12 2 43 56 45 48 38 33 39 39 25 15 16 15 24 21 25 24 36 50 50 68 75 71 68 54 66 62 47 66 43 46 42 40 46 31 38 49 0
13 0 33 46 48 34 34 28 27 26 17 14 14 10 17 14 21 24 20 35 44 73 52 66 43 37 44 45 51 48 30 46 35 36 34 25 25 25 2
14 0 20 29 26 36 38 34 21 22 7 16 8 14 17 13 24 23 39 51 46 63 38 46 42 32 40 34 36 39 34 40 32 24 19 20 21 2
15 0 17 25 29 25 24 20 25 15 10 7 7 8 6 8 9 18 19 17 35 40 51 53 38 32 41 31 28 37 32 31 29 29 25 24 31 18 1
16 0 22 20 21 21 22 12 12 10 3 13 12 9 6 8 5 15 21 25 39 46 46 35 22 25 31 26 29 27 29 22 25 23 16 27 20 18 0
17 0 16 22 30 21 24 13 12 9 8 4 3 10 8 7 5 10 14 17 29 33 28 37 39 24 26 21 16 23 23 18 22 17 18 18 16 13 0
18 0 22 29 16 14 19 12 10 3 3 6 9 3 2 5 4 7 12 24 24 32 29 33 27 20 21 24 26 20 30 19 15 14 10 18 18 9 0
19 0o 16 16 18 21 12 12 5 11 5 4 4 2 4 1 6 4 8 10 16 34 23 30 20 23 20 15 17 17 19 12 8 6 9 7 16 11 0
20 o 1 14 13 9 7 10 11 7 3 3 3 11 1 3 5 3 8 10 21 26 =21 21 27 6 13 13 11 17 19 8 13 11 6 12 10 13 1
21-25 0 36 40 45 40 29 18 28 18 15 10 9 12 17 11 6 12 29 41 62 72 79 71 62 41 41 54 57 56 53 35 28 34 20 23 14 20 1
26-30 0o 16 20 13 20 13 13 11 11 7 4 3 1 2 6 3 3 8 14 36 27 42 30 32 23 23 28 23 28 26 18 18 20 17 28 24 9 1
31-35 o 7 6 11 15 1 4 5 5 2 2 1 1 2 1 1 1 4 4 20 39 27 16 17 11 18 12 13 7 9 9 10 7 6 6 5 5 1
36-40 o 6 5 4 5 i1 5 6 1 o0 0 1 o0 o0 O O0O 1 4 7 13 10 20 7 2 9 13 5 11 4 2 6 5 1 5 3 a4 0
41-45 o 2 3 4 5 6 4 3 2 1 o0 0 o0 1 1 0o ©0O O 4 9 13 11 10 5 3 4 5 8 3 7 3 4 4 5 3 1 2 3
>46 o 3 1 3 &6 2 5 1 1 o o0 o0 OO O OO0 ©o o0 9 1 9 8 7 4 4 3 6 7 2 2 3 3 1 1 1 2 1 3
MAXIMUM
PERSISTENCE 12 89 50 63 64 62 55 61 64 59 35 31 36 45 45 33 31 40 52 65 77 75 92 95 67 60 69 77 68 58 53 75 92 91 56 79 53 370
150 - FOOT LEVEL
HOURS OF DIRECTION (36 POINTS)
PERSISTENCE CALM 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 MISSING
150-FT 1 413 1650 1577 1496 1512 1596 1600 1528 1441 1414 1522 1523 2545 1466 1485 1577 1668 1857 1851 1859 1858 1955 1981 2116 2254 2159 2150 2114 2125 2094 2039 1953 1833 1780 1713 1708 1756 338
LEVEL 2 81 722 654 609 638 699 679 639 590 647 641 641 676 702 680 734 764 808 820 810 828 909 959 954 1044 1038 1034 949 925 969 854 819 789 742 753 717 751 48
3 37 376 370 348 362 419 427 401 374 368 376 411 433 408 386 437 458 484 458 480 467 483 550 634 660 616 581 590 558 510 510 490 466 447 399 391 391 20
4 10 252 267 250 236 261 248 241 259 286 281 247 262 282 277 293 296 340 338 337 360 419 390 418 428 399 401 350 324 324 338 306 302 302 268 266 248 12
5 1 183 191 174 156 170 196 191 166 189 202 199 168 179 192 199 214 208 235 253 274 266 312 324 315 326 258 246 239 231 233 238 214 211 210 175 152 8
6 4 151 132 127 135 144 142 136 149 132 135 135 134 145 164 152 165 187 204 195 183 222 251 229 263 228 218 224 208 191 185 149 184 166 142 114 97 12
7 0 113 104 97 112 102 103 108 119 111 109 97 94 87 93 103 150 137 150 152 161 150 190 173 174 175 194 143 139 134 120 124 116 123 98 80 91 2
8 0 91 98 90 66 87 99 104 103 85 85 76 70 68 70 79 109 119 114 139 119 151 152 170 132 131 141 122 127 107 103 99 102 100 85 76 82 1
9 1 67 8. 74 68 73 80 79 68 73 52 68 43 62 67 67 75 76 97 105 103 133 116 104 136 119 114 91 90 95 81 70 83 81 71 82 71 3
10 0 55 62 73 67 54 55 56 65 55 62 42 20 55 44 71 68 73 78 91 96 90 103 112 80 112 74 72 76 75 56 72 55 64 65 56 54 1
11 0 42 51 59 44 45 42 56 48 35 52 38 21 32 53 37 50 69 61 81 71 87 115 95 69 79 77 57 61 59 69 67 67 48 51 48 56 2
12 0 50 39 43 49 42 45 43 37 30 34 27 25 22 31 25 38 52 61 63 78 70 73 87 68 68 58 44 64 53 53 48 41 46 53 40 40 1
13 0 25 27 35 29 39 34 26 20 22 20 21 27 18 19 22 34 27 48 65 59 58 64 55 46 41 50 44 44 38 36 33 44 36 33 27 28 0
14 0 34 31 28 32 40 27 30 30 25 16 22 13 20 15 17 25 40 35 45 52 56 63 57 36 32 36 46 36 30 38 35 21 30 28 21 25 5
15 0 21 25 25 28 27 22 19 22 19 7 13 14 16 17 13 25 37 38 34 54 70 57 35 33 35 31 29 28 32 29 29 23 14 18 25 25 0
16 0 21 15 13 26 21 26 14 13 11 13 7 13 9 16 6 16 31 26 58 55 55 49 35 24 29 31 21 27 27 26 30 23 25 29 31 12 0
17 0 18 24 22 24 27 10 16 16 8 7 7 9 7 10 14 17 25 22 36 48 34 34 32 23 28 27 27 27 29 24 15 19 22 18 22 5 1
18 0 13 17 14 20 19 15 9 7 10 7 6 6 6 8 13 21 25 33 38 29 26 36 23 17 13 15 18 24 19 17 14 12 13 14 15 1
19 0 12 11 17 18 18 12 19 10 8 6 3 2 5 7 9 8 19 24 27 40 24 22 26 15 21 21 12 14 19 11 17 18 8 11 14 14 1
20 0 9 12 1 21 1 6 9 12 8 5 8 1 4 5 9 11 14 17 20 24 25 22 20 20 14 12 11 18 13 11 13 11 8 6 4 7 0
21-25 0 41 49 37 53 35 24 29 25 12 13 11 15 22 22 26 33 43 62 88 91 79 8 75 53 47 37 52 51 51 31 41 28 25 31 40 36 4
26-30 0 14 19 22 25 21 10 10 13 10 13 7 3 6 9 8 16 19 38 38 42 49 51 34 22 16 27 25 25 23 17 15 19 16 22 20 12 3
31-35 o 9 6 7 12 5 5 9 9 2 3 1 3 2 2 3 3 9 18 36 44 32 14 18 20 14 14 13 13 9 5 16 10 3 5 7 8 0
36-40 o 5 5 4 3 4 4 2 6 8 1 0 0O 2 1 0 2 5 9 14 22 23 14 10 4 10 8 10 5 6 7 10 5 5 4 6 3 2
41-48 o 4 3 4 6 7 4 4 4 0 1 0 0O O 3 1 1 3 5 16 17 11 12 12 7 5 1 3 6 3 4 6 2 5 1 2 5
>48 o s 1 3 2 4 2 4 2 1 o 0 0O 1 0 o0 O 3 5 15 21 22 18 6 1 8 6 2 7 4 0O 4 4 3 1 2 1 5
MAXIMUM
PERSISTENCE 9 90 50 62 64 60 50 65 69 67 47 33 33 52 47 47 47 64 59 81 90 86 96 95 56 73 69 58 77 101 48 57 91 90 52 57 55 96
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TABLE 2.3-9

A COMPARISON OF SHORT-TERM TEMPERATURE DATA

AT BRAIDWOOD (1974-1976), PEORIA (1973-1975), AND DRESDEN

NUCLEAR POWER STATION (1974-1976)"

AVERAGE MAXTMUM MINIMUM

NORTH BRAIDWOOD PEORIA DRESDEN BRAIDWOOD PEORIA DRESDEN BRAIDWOOD PEORIA DRESDEN
January 24.1 26.2 23.7 59.0 59 58.9 -11.6 -18 -14.5
February 30.8 31.7 30.5 67.9 59 69.8 -9.7 -14 -7.8
March 38.5 39.9 38.5 75.8 78 75.6 6.8 6 6.0
April 49.3 49.8 49.1 82.4 82 83.2 21.2 17 16.6
May 59.9 59.9 59.5 94 .5 92 93.2 32.0 34 34.4
June 69.7 69.4 69.6 93.4 94 91.0 46 .4 47 49.1
July 74.1 74 .3 73.6 96 .4 97 95.0 43.2 48 49.8
August 71.7 72.5 71.1 92.7 94 92.8 51.6 51 51.5
September 60.9 61.7 69.9 88.9 90 88.7 33.8 31 34.8
October 52.1 54.5 51.9 86.9 85 84.8 24 .4 27 23 .4
November 38.6 41.7 39.7 70.3 73 72.6 1.5 15 0.9
December 27.2 28.9 27.3 65.2 66 66.9 -13.0 -12 -12.8
Year 49.7 50.7 49.6 96 .4 97 95.0 -13.0 -18 -14.5

*Values in °F
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TABLE 2.3-10

A COMPARISON OF SHORT-TERM TEMPERATURE DATA
AT BRAIDWOOD (1974-1976), WITH LONG-TERM TEMPERATURE DATA
AT PEORIA (1966-1975) AND ARGONNE (1950-1964)"

AVERAGE MAXTMUM MINIMUM

MONTH BRAIDWOOD PEORIA ARGONNE BRAIDWOOD PEORIA ARGONNE BRAIDWOOD PEORIA ARGONNE

January 24.1 22.6 21 59.0 66 65 -11.6 -18 -20
February 30.8 27.0 26 67.9 70 67 -9.7 -14 -16
March 38.5 38.1 33 75.8 81 79 6.8 6 -9
April 49.3 50.2 47 82 .4 87 84 25.2 17 14
May 59.9 59.4 58 94.5 92 90 32.0 25 27
June 69.7 70.0 68 93.4 100 96 46 .4 40 34
July 74.1 73.6 71 96.4 102 101 43 .2 47 45
August 71.7 71.2 70 92.7 94 96 51.6 44 41
September 60.9 63.3 63 88.9 93 96 33.8 31 32
October 52.1 53.1 53 86.9 87 89 24 .4 19 16
November 38.6 40.0 37 70.3 75 77 1.5 7 -2
December 27 .2 28.9 25 65.2 71 62 -13.0 -14 -18
Year 49.7 49.8 47 .7 96.4 102 101 -13.0 -18 -20

* values in °F.
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TABLE 2.3-11

AVERAGE DAILY MAXIMUM AND MINIMUM TEMPERATURE

AT PEORIA, ILLINOIS (1966-1975)"

AVERAGE DAILY AVERAGE DAILY

MONTH MAXTIMUM MAXTIMUM RANGE
January 29.7 16.2 13.5
February 34.2 20.3 13.9
March 46 .4 30.4 15.9
April 59.7 41.2 18.5
May 68.7 50.4 18.5
June 79.5 60.6 18.9
July 82.8 64.9 17.9
August 80.2 62.6 17.6
September 73.2 54.5 18.7
October 63.0 44.1 18.9
November 46.6 33.3 13.3
December 34.5 23.5 11.0
Year 58.3 41.9 16.4

*Values in °F.
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TABLE 2.3-12

RELATIVE HUMIDITY DATA FOR THE 35-FOOT LEVEL AT DRESDEN

(1975-1976) "

MONTH AVERAGE MAXTMUM MINIMUM
January 82.0 100.0 45.9
February 76.5 100.0 33.3
March 71.9 100.0 31.3
April 64.5 98.8 17.7
May 66.2 100.0 19.6
June 68.1 100.0 24 .6
July 70.1 100.0 28.7
August 71.9 100.0 20.6
September 68.9 100.0 22.0
October 66.4 100.0 19.4
November 68.9 100.0 27.3
December 78.8 100.0 39.8
Year 71.2 100.0 17.7

*Values in °F.
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TABLE 2.3-13

RELATIVE HUMIDITY DATA FOR PEORIA (1966-1975) AND ARGONNE (1950-1964)"
PEORIA
AVERAGE AVERAGE

AVERAGE DATILY DATILY ABSOLUTE ABSOLUTE

MONTH PEORIA ARGONNE MAXIMUM MINIMUM MAXIMUM MINIMUM
January 73.9 81.8 83.8 62.7 100 26
February 71.4 79.9 82.1 58.3 100 17
March 69.2 75.6 83.9 53.2 100 14
April 64.2 69.5 80.9 48.0 100 14
May 67.0 68.7 85.0 48.9 100 18
June 67.9 71.5 84.5 50.6 100 27
July 70.1 73.8 86.0 52.5 100 29
August 73.3 76.9 88.9 55.1 100 31
September 72.5 72.7 88.5 52.8 100 21
October 69.6 71.1 85.8 50.5 100 14
November 74 .7 75.3 86.2 60.4 100 20
December 79.7 81.9 88.5 68.9 100 26
Year 71.2 74.9 85.4 55.2 100 14

*Values in

[
S .
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TABLE 2.3-14

DEW-POINT TEMPERATURES FOR THE 35-FOOT LEVEL AT DRESDEN

(1975-1976) "

MONTH AVERAGE MAXTMUM MINIMUM
January 18.9 57.0 -11.6
February 22.7 46.8 -9.7
March 29.8 60.5 4.4
April 36.1 65.0 9.3
May 47.7 69.8 25.9
June 59.0 75.5 37.6
July 62.2 77.1 44 .7
August 61.3 75.5 39.3
September 49.6 71.4 23.6
October 38.9 62.9 16.9
November 29.1 60.8 - 1.5
December 19.6 57.4 -13.7
Year 39.5 77.1 -13.7

*Values in °F.
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TABLE 2.3-15

DEW-POINT TEMPERATURES FOR PEORIA (1966-1975) AND ARGONNE (1950-1964)"
PEORIA
AVERAGE AVERAGE
AVERAGE DAILY DAILY
MONTH PEORIA ARGONNE MAXIMUM MINIMUM MAXIMUM MINIMUM

January 15.8 16.5 22.8 9.5 59 -27
February 19.0 19.8 25.0 13.1 54 -24
March 28.4 25.3 33.8 23.2 61 -11
April 37.8 36.0 43.2 32.5 70 10
May 47.3 46.0 52.0 42 .3 72 16
June 57.9 56.3 62.1 53.4 79 28
July 62.4 60.7 65.8 58.6 79 41
August 61.5 60.5 64.9 57.7 77 37
September 53.6 52.3 57.7 49.1 72 25
October 42.6 41.8 47.5 37.6 66 18
November 32.0 29.3 36.7 27.5 61 0
December 23.5 19.5 28.4 18.5 57 -24
Year 40.3 38.7 45.1 35.4 79 -27

*Values in °F.
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TABLE 2.3-16

A COMPARISON OF SHORT-TERM PRECIPITATION TOTALS (WATER EQUIVALENT)

AT THE BRAIDWOOD SITE (1974-1976) AND PEORIA (1974-1976)

(Values in inches)

1974 1975 1976

MONTH BRAIDWOOD PEORIA BRAIDWOOD PEORIA BRAIDWOOD PEORIA
January 2.76 3.09 2.83" 2.59 0.44%* 0.78
February 1.62 1.65 1.64 2.85 2.54 2.56
March 2.31 2.69 1.93 1.73 3.06 4.25
April 3.51 4.11 3.61%* 3.92 2.50 4.86
May 6.61 6.26 3.68 5.19 4.38 5.11
June 4.83 11.69 2.09% 3.90 2.78 2.92
July 1.30 2.63 1.43 4.26 2.34%* 2.98
August 0.48 0.81 2.51 5.62 0.07 2.30
September 0.15 1.45 0.02 2.74 2.29 1.78
October 1.47%* 2.07 1.24 3.63 1.00 2.48
November 4.23%* 4.13 1.76 2.75 0.99 0.83
December 1.14 1.93 2.29 2.04 0.53 0.38

"Data not considered reliable due to missing hours of measurement.
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TABLE 2.3-17

PRECIPITATION (WATER EQUIVALENT) AVERAGES AND

EXTREMES AT PEORIA (1966-1975) AND ARGONNE (1950-1964)"

AVERAGE MAXTIMUM MINIMUM

MONTH PEORIA ARGONNE PEORIA ARGONNE PEORIA ARGONNE
January 1.55 1.42 3.09 3.52 0.56 0.03
February 1.43 1.33 2.85 2.24 0.56 0.10
March 2.28 2.19 6.95 3.85 0.93 0.23
April 3.92 3.60 7.18 5.37 0.71 1.82
May 3.83 3.08 6.26 5.55 1.30 0.13
June 4.83 3.73 11.69 7.39 0.98 1.03
July 4.64 4.32 6.04 7.05 2.63 1.29
August 2.64 3.43 5.62 6.26 0.81 1.25
September 4.55 2.81 11.49 13.17 1.45 0.86
October 3.31 2.59 5.67 13.03 0.58 0.24
November 2.18 1.72 4.13 3.53 0.79 0.86
December 2.64 1.26 4.96 2.51 1.13 0.35
Year 37.80 31.49 50.22 43.07 26.38 19.78

*Values in inches.
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TABLE 2.3-18

JOINT FREQUENCY DISTRIBUTION OF WIND DIRECTION AND PRECIPITATION

OCCURRENCE FOR PEORIA (1966-1975)"

WIND DIRECTION

MONTH CLAIM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
January 0.2 2.1 0.7 0.7 1.0 0.8 0.6 1.3 1.3 1.9 0.5 0.6 0.8 1.5 0.6 0.8 1.2 16.8
February 0.1 2.1 0.7 0.9 1.4 1.0 0.3 1.0 0.8 1.4 0.5 0.5 0.6 0.8 1.7 1.3 1.1 15.9
March 0.1 1.5 0.9 0.9 1.7 1.7 0.4 0.7 0.8 0.8 0.4 0.8 0.5 1.0 1.5 1.0 1.2 15.8
April 0.0 0.6 0.4 0.6 0.7 1.3 1.2 0.8 0.8 2.0 0.2 0.3 0.6 0.6 0.6 0.6 0.8 12.2
May 0.1 0.4 0.3 0.7 1.0 1.0 0.5 0.7 0.9 1.5 0.5 0.6 0.5 0.6 0.6 0.5 0.2 10.5
June 0.0 0.4 0.3 0.5 0.3 0.4 0.3 0.3 0.4 1.4 0.4 0.6 0.3 0.3 0.4 0.3 0.1 6.7
July 0.2 0.4 0.2 0.3 0.6 0.3 0.1 0.2 0.3 0.8 0.3 0.2 0.3 0.2 0.2 0.2 0.2 4.9
August 0.1 0.4 0.2 0.3 0.3 0.4 0.3 0.2 0.4 1.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 5.4
September 0.2 0.7 0.9 0.8 0.5 0.5 0.5 0.3 0.8 1.4 0.3 0.6 0.1 0.5 0.2 0.2 0.5 8.9
October 0.1 0.5 0.3 0.5 0.5 0.8 0.5 0.5 1.2 1.4 0.6 0.4 0.2 0.8 0.4 0.3 0.7 9.7
November 0.1 1.6 0.6 0.9 1.1 0.5 0.4 0.6 0.7 2.1 0.5 0.4 0.8 1.5 0.8 1.4 0.8 14.7
December 0.5 1.7 1.1 0.9 1.4 2.1 1.1 1.1 2.1 2.7 0.9 0.7 1.1 1.7 1.5 1.2 1.4 23.1
Year 0.2 1.0 0.5 0.7 0.9 0.9 0.5 0.7 0.9 1.6 0.4 0.5 0.5 0.8 0.7 0.7 0.7 12.0

*Frequency of joint occurrence in %.
Frequencies of joint occurrences are based on observations made once every 3 hours.
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TABLE 2.3-19

MAXIMUM PRECIPITATION (WATER EQUIVALENT) FOR SPECIFIED TIME INTERVALS AT

ARGONNE (1950-1964) AND FOR 24 HOURS AT PEORIA (1966-1975)"

TIME INTERVAL (hr)

ARGONNE PEORIA
Month 1 2 3 6 12 36 48 24
January 0.44 0.63 0.88 1.16 2.04 2.69 2.69 1.47
February 0.32 0.58 0.76 0.95 1.00 1.07 1.07 1.74
March 0.52 0.68 0.86 1.15 1.43 2.40 2.40 1.83
April 1.18 1.34 1.70 2.50 3.00 3.35 3.35 2.78
May 1.12 1.26 1.36 1.56 2.29 3.40 3.43 2.43
June 2.20 3.28 4.00 4.22 4.23 4.23 4.25 4.44
July 1.40 2.00 2.12 2.76 2.90 3.49 3.49 3.29
August 1.92 2.32 2.34 2.40 2.78 2.79 2.79 2.17
September 1.04 1.44 1.82 2.39 2.56 4.66 4.92 3.30
October 1.40 2.44 2.79 3.63 4.98 8.10 8.62 3.70
November 0.42 0.62 0.75 0.97 1.67 1.90 1.95 1.80
December 0.36 0.48 0.56 0.65 0.90 1.29 1.33 1.75
Year 2.20 3.28 4.00 4.22 4.98 8.10 8.62 4.44

"Tabulated values in inches.
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ICE PELLET AND SNOW PRECIPITATION FOR

BRAIDWOOD-UFSAR

TABLE 2.3-20

PEORIA (1966-1975)"

AVERAGE
MONTHLY 24 -HOUR NUMBER OF
MONTH AVERAGE MAXTMUM MAXTMUM HOURS
January 6.3 10.2 9.0 78
February 4.0 12.8 4.7 65
March 3.7 8.3 6.0 52
April 1.0 4.6 3.6 12
May 0 0.1 0.1 1
June 0 0 0 0
July 0 0 0 0
August 0 0 0 0
September 0 0 0 0
October 0.2 1.8 1.8 2
November 3.3 9.1 6.8 41
December 5.6 18.9 10.2 83
Year 24.1 18.9 10.2 334

*Values in inches of ice and/or snow.
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TABLE 2.3-21

FREQUENCY AND PERSISTENCE OF FOG AT PEORIA (1966-1975)"

PERSISTENCE
(hr) JAN FEB MAR APR MAY JUN JULY AUG SEPT oCT NOV DEC YEAR
3 28 24 32 39 35 38 54 91 65 32 35 42 510
6 16 10 19 20 24 16 23 41 28 14 20 16 246
9 10 8 11 7 16 9 12 20 20 13 18 10 153
12 11 11 9 9 7 5 2 9 7 14 6 10 100
15 8 7 10 6 2 0 5 3 4 11 11 11 77
18 3 18 2 2 5 1 3 0 2 4 6 3 33
21 1 2 5 2 2 0 0 0 4 0 8 4 28
24 3 1 2 1 1 0 0 1 0 2 3 4 15
27 1 1 2 1 2 0 0 0 1 1 1 4 13
30 0 1 2 0 1 0 0 0 1 2 0 3 11
33 1 3 0 1 0 0 0 0 2 1 3 2 12
36 - 39 0 1 0 1 0 0 0 0 1 2 2 5 12
42 - 45 3 1 1 0 0 0 1 0 0 0 2 4 13
>45 5 3 2 0 0 0 0 0 0 0 0 6 18
Annual Average
Total Hours 116 97 113 70 75 37 61 88 97 95 126 189 1162
of Fog
*Values in number of occurrences. The numbers of occurrences are based on observations

made once every 3 hours, and each observation is assumed to persist for 3 hours.
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TABLE 2.3-22

FOG DISTRIBUTION BY HOUR OF THE DAY AT PEORIA (1966-1975)"

HOUR OF
THE DAY WINTER SPRING SUMMER FALL YEAR
0 12.7 12.0 10.2 10.7 11.6
3 13.1 17.4 22.0 15.2 16.0
6 14.3 23.9 44 .6 24.1 23.9
9 l16.6 14.2 10.9 17.2 15.3
12 11.4 9.3 3.6 10.0 9.3
15 10.5 6.4 1.9 7.3 7.4
18 10.4 7.7 2.4 7.9 7.9
21 11.0 9.2 4.4 7.7 8.6

o)

*Values in %.
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TABLE 2.3-23

FREQUENCY OF PASQUILL STABILITY CLASSES AT BRAIDWOOD (1974-1976)"

PASQUILL STABILITY CLASS

MONTH A B C D E F G
January 1.4 1.4 1.9 49.3 34.8 8.0 3.3
February 3.7 1.3 2.6 48.9 33.8 6.6 2.9
March 5.7 2.8 4.2 41.5 37.8 6.4 1.6
April 11.0 3.0 4.7 31.4 32.2 13.2 4.7
May 5.1 1.9 3.1 32.7 40.5 11.7 4.9
June 3.8 2.8 4.2 30.3 41.0 12.7 5.3
July 7.6 7.4 7.5 29.4 25.1 15.5 7.6
August 5.2 6.1 8.6 27 .7 32.9 12.2 7.2
September 4.7 3.4 3.2 17.5 41.3 17.9 12.1
October 1.7 2.3 3.1 20.0 41.4 20.2 11.4
November 0.8 0.5 1.7 29.2 50.3 12.1 5.5
December 0.5 0.8 2.9 43.8 42.6 7.6 1.9
Annual
Average 4.2 2.8 3.9 32.9 37.7 12.5 6.0

o)

"Frequency of occurrence in % of total monthly observations.

Data for this table were derived from the three-way joint frequency distribution of wind
direction, wind speed, and Pasquill stability class for the period of record.
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TABLE 2.3-24

PERSISTENCE OF PASQUILL STABILITY CLASSES

AT THE BRAIDWOOD SITE (1974-1976)"

PASQUILL STABILITY CLASS

PERSISTENCE
(hr) A B C D E F G
1-3 225 482 694 1106 1149 824 222
4-6 67 17 28 352 298 197 77
7-9 38 2 1 160 168 43 51
10-12 16 0 0 101 86 19 19
13-15 0 0 0 34 62 8 8
16-18 0 0 0 26 34 0 0
19-21 0 0 0 13 10 0 0
22-24 0 0 0 5 8 0 0
25-27 0 0 0 5 2 0 0
28-30 0 0 0 2 4 1 0
31-33 0 0 0 3 2 0 0
34-39 0 0 0 2 6 0 0
40-45 0 0 0 5 3 0 0
>45 0 0 0 3 9 0 0

* '
Values in number of occurrences.
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TABLE 2.3-25

THREE-WAY JOINT FREQUENCY DISTRIBUTION OF WIND DIRECTION, WIND SPEED, AND
PASQUILL STABILITY CLASS FOR THE 30-FOOT LEVEL AT THE BRAIDWOOD SITE (1974-1976)*

STABILITY CLASS A

Speed (mph) N NNE NE ENE E ESE SE SSE S SSW SW WSW w WNW NwW NNW Total
Calm** .00
1-3 00 01 00 0.1 00 00 01 03 03 01 00 00 00 01 00 00 14

4-7 .01 .06 .11 .09 .13 .10 .13 .02 .04 .04 .02 .01 .04 .10 .09 .05 1.06

8-12 13 07 05 05 05 05 15 10 .15 09 10 11 09 14 26 23 1.81
13-18 .06 .02 .00 .00 .01 .00 .02 .07 .09 .13 .12 .07 .04 .07 .10 .17 .97
19-24 .00 .00 .00 .00 .00 .00 .00 .01 .02 .01 .02 .01 .02 .03 .02 .00 .15

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .01 .00 .03 .00 .00 .07
Totals .20 .15 .18 .15 .20 .17 .31 .24 .32 .28 .27 .21 .19 .39 .47 .46 4.21

STABILITY CLASS B

Speed (mph) N NNE NE ENE E ESE SE SSE IS SSW SW WSW W WNW NW NNW Total
Calm** .00
1-3 01 00 00 01 01 00 01 00 00 00 00 01 00 00 00 00 08

4-7 .06 .03 .07 .09 .07 .04 .07 .04 .06 .08 .03 .06 .06 .06 .08 .10 .99

8-12 13 08 05 01 03 01 07 09 .14 12 08 09 06 08 10 09 1.23
13-18 .00 .01 .01 .01 .00 .00 .01 .02 .03 .11 .07 .04 .01 .05 .05 .02 .47
19-24 .00 .00 .00 .00 .00 .00 .00 .00 .01 .01 .00 .00 .00 .02 .00 .00 .05

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01
Totals .20 .13 .14 .11 .11 .06 .16 .16 .24 .34 .19 .21 .14 .20 .22 .21 2.83
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TABLE 2.3-25 (Cont'd)

STABILITY CLASS C

Speed (mph) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Total
Calm** .02
1-3 00 01 02 02 02 01 01 01 00 02 01 01 02 01 01 01 23

4-7 .09 .06 .08 .07 .09 .07 .06 .06 .09 .06 .08 .11 .12 .09 .06 .11 1.30

8-12 13 10 07 04 02 01 10 09 11 16 13 16 10 08 13 06 1.51
13-18 .05 .02 .02 .00 .00 .00 .03 .03 .04 .12 .13 .05 .06 .09 .02 .06 .72
19-24 .00 .00 .01 .00 .00 .00 .00 .00 .00 .02 .02 .01 .00 .03 .01 .00 .13

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .01 .01 .01 .00 .00 .00 .00 .00 .02
Totals .27 .19 .20 .13 .13 .09 .21 .20 .25 .40 .37 .35 .32 .30 .24 .25 3.93

STABILITY CLASS D

Speed (mph) N NNE NE ENE E ESE SE SSE IS SSwW SW WSW W WNW NW NNW Total
Calm** .16
1-3 13 11 08 18 17 15 15 11 .05 07 11 10 10 12 10 07 1.81

4-7 .48 .57 .72 .85 .58 .43 .70 .53 .56 .45 .51 .50 .56 .55 .52 .57 9.06

8-12 89 92 1.09 44 22 32 63 65 .84 97 76 81 83 1.12 1.12 96 12.56
13-18 .40 .46 .41 .08 .01 .08 .19 .29 .62 .82 .64 .42 .48 .84 .72 .53 6.99
19-24 .09 .00 .06 .01 .00 .00 .00 .06 .34 .52 .19 .14 .20 .19 .13 .10 2.03

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .03 .08 .09 .02 .00 .00 .01 .01 .24
Totals 1.99 2.05 2.36 1.56 .98 .97 1.68 1.63 2.44 2.92 2.30 1.99 2.17 2.82 2.59 2.24 32.85
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TABLE 2.3-25 (Cont'd)

STABILITY CLASS E

Speed (mph) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Total
Calm** .48
1-3 17 20 31 57 57 36 31 25 .20 16 16 13 17 21 28 21 4.26

4-7 .78 .55 .59 .83 .88 .65 .91 .97 .97 .97 .95 .82 .78 .83 .74 .68 12.91

8-12 53 47 34 23 18 31 66 1.01 1.70 1.78 1.13 79 63 63 68 58 11.64
13-18 .21 .27 .09 .02 .00 .04 .16 .64 1.49 1.13 .60 .26 .19 .27 .15 .19 5.72
19-24 .05 .17 .08 .00 .00 .00 .01 .21 .82 .53 .10 .09 .08 .04 .01 .06 2.26

> 24 .00 .02 .00 .00 .00 .00 .00 .02 .20 .16 .02 .01 .01 .00 .00 .01 .46
Totals 1.75 1.68 1.40 1.65 1.63 1.35 2.05 3.10 5.38 4.73 2.97 2.10 1.86 1.98 1.88 1.74 37.73

STABILITY CLASS F

Speed (mph) N NNE NE ENE E ESE SE SSE IS SSwW SW WSW W WNW NW NNW Total
Calm** .73
1-3 11 12 16 41 47 41 24 20 .19 18 15 14 18 20 26 15 3.56

4-7 .22 .17 .06 .11 .13 .36 .49 .49 .59 .81 .61 .66 .38 .41 .30 .30 6.09

8-12 04 02 02 00 00 01 11 20 56 44 19 08 04 06 03 08 1.89
13-18 .05 .00 .00 .00 .00 .00 .00 .01 .07 .00 .00 .00 .00 .00 .01 .01 .17
19-24 .00 .02 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .02

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .00 .00 .00 .00 .00 .00 .01
Totals .42 .33 .23 .53 .59 .79 .84 .90 1.41 1.45 .95 .88 .60 .67 .61 .54 12.47
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TABLE 2.3-25 (Cont'd)

STABILITY CLASS G

Speed (mph) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Total
Calm** .70
1-3 09 08 10 12 29 24 21 12 .18 23 12 18 19 13 12 08 2.46

4-7 .04 .01 .02 .02 .07 .19 .24 .23 .34 .57 .25 .28 .17 .10 .03 .04 2.60

8-12 00 01 00 00 00 00 00 02 07 08 01 01 00 00 00 01 22
13-18 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
19-24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
Totals .13 .10 .12 .14 .37 .43 .45 .38 .58 .87 .38 .47 .36 .23 .15 .13 5.98

**The calm category represents conditions with wind speeds less than 0.8 mph, which is the threshold speed for the wind speed and wind
direction sensors.
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TABLE 2.3-26

THREE-WAY JOINT FREQUENCY DISTRIBUTION OF WIND DIRECTION, WIND SPEED, AND
PASQUILL STABILITY CLASS FOR THE 199-FOOT LEVEL AT THE BRAIDWOOD SITE (1974-1976)%*

STABILITY CLASS A

Speed (mph) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Total
Calm** .00
1-3 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 04

4-7 .03 .03 .05 .03 .03 .05 .04 .03 .02 .01 .00 .01 .03 .04 .03 .02 .45

8-12 06 09 08 08 11 10 12 06 05 08 08 04 06 10 15 13 1.39
13-18 .11 .08 .05 .02 .03 .05 .15 .10 .18 .10 .12 .14 .09 .08 .23 .28 1.81
19-24 .06 .01 .00 .00 .01 .01 .03 .02 .06 .06 .06 .05 .01 .04 .08 .11 .62

> 24 .00 .00 .00 .00 .00 .02 .00 .01 .03 .04 .05 .03 .02 .05 .06 .02 .34
Totals .28 .20 .17 .14 .18 .24 .34 .22 .34 .29 .32 .27 .21 .30 .56 .57 4.64

STABILITY CLASS B

Speed (mph) N NNE NE ENE E ESE SE SSE IS SSwW SW WSW W WNW NW NNW Total
Calm** .00
1-3 00 00 00 00 00 00 00 00 00 01 00 00 00 00 00 00 03

4-7 .03 .02 .03 .04 .04 .02 .05 .03 .01 .02 .03 .04 .01 .05 .05 .06 .52

8-12 08 04 07 06 04 03 06 05 11 07 08 10 06 05 08 10 1.08
13-18 .06 .06 .06 .02 .03 .03 .05 .03 .10 .12 .08 .06 .04 .06 .09 .07 .95
19-24 .01 .00 .01 .00 .01 .01 .02 .01 .01 .06 .06 .04 .00 .02 .06 .02 .34

> 24 .00 .00 .01 .00 .00 .00 .01 .00 .02 .01 .02 .02 .01 .00 .03 .01 .14
Totals .18 .12 .17 .12 .12 .10 .19 .11 .26 .28 .28 .26 .13 .18 .30 .26 3.07

P

*Values in % of total observations.
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TABLE 2.3-26 (Cont'd)

STABILITY CLASS C

Speed (mph) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Total
Calm** .00
1-3 00 00 02 00 01 00 01 02 00 00 00 01 01 00 00 00 11

4-7 .07 .04 .03 .06 .05 .02 .02 .03 .04 .03 .07 .08 .09 .07 .09 .09 .87

8-12 09 09 06 06 06 07 06 04 09 12 07 12 11 11 05 10 1.30
13-18 .06 .06 .09 .03 .01 .03 .06 .05 .06 .12 .17 .10 .11 .10 .11 .09 1.24
19-24 .02 .02 .03 .00 .02 .01 .03 .03 .07 .07 .08 .06 .04 .06 .06 .05 .65

> 24 01 00 01 00 00 00 01 00 02 02 04 04 01 05 03 00 25
Total .26 .22 .24 .15 .14 .14 .20 .17 .28 .37 .42 .41 .36 .40 .34 .34 4.43

STABILITY CLASS D

Speed (mph) N NNE NE ENE E ESE SE SSE IS SSwW SW WSW W WNW NW NNW Total
Calm** .04
1-3 03 04 03 03 03 01 02 02 04 05 08 04 06 05 04 03 60

4-7 .23 .34 .28 .31 .29 .21 .28 .25 .24 .20 .21 .23 .28 .28 .27 .27 4.17

8-12 57 62 72 73 52 30 45 41 47 56 47 53 67 72 53 55 8.84
13-18 .55 .65 .99 .54 .41 .39 .50 .47 .71 .77 .82 .62 .82 1.06 1.11 .85 11.26
19-24 .25 .28 .39 .12 .11 .15 .26 .21 .65 .67 .55 .40 .45 .70 .62 .55 6.35

> 24 09 03 06 01 00 06 13 07 .39 53 32 18 24 27 31 15 2.85
Total 1.74 1.95 2.46 1.74 1.36 1.12 1.65 1.43 2.51 2.79 2.45 1.99 2.52 3.08 2.88 2.40 34.11

2.3-75



BRAIDWOOD-UFSAR

TABLE 2.3-26 (Cont'd)

STABILITY CLASS E

Speed (mph) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Total
Calm** .06
1-3 04 06 04 03 03 03 04 03 05 05 02 01 02 03 05 04 57

4-7 .22 .17 .14 .25 .25 .13 .18 .24 .20 .23 .17 .18 .17 .19 .28 .32 3.32

8-12 51 38 41 79 78 44 46 55 .56 56 50 49 68 57 63 62 8.95
13-18 .56 .50 .39 .30 .39 .43 .67 .67 1.14 1.55 1.56 1.01 .83 .67 .84 .78 12.29
19-24 .21 .20 .08 .06 .10 .24 .35 .55 1.01 1.58 .80 .38 .30 .33 .37 .20 6.75

> 24 04 16 10 00 00 05 02 48 .91 1.11 24 07 07 11 07 11 3.55
Total 1.58 1.47 1.17 .144 1.56 1.32 1.72 2.52 3.87 5.08 3.30 2.14 2.07 1.19 2.24 2.07 35.48

STABILITY CLASS F

Speed (mph) N NNE NE ENE E ESE SE SSE IS SSwW SW WSW W WNW NW NNW Total
Calm** .06
1-3 00 02 04 01 02 03 01 01 01 00 00 01 02 01 06 02 30

4-7 .15 .08 .08 .10 .07 .07 .05 .06 .10 .07 .06 .07 .12 .06 .14 .11 1.39

8-12 27 15 14 21 30 27 20 20 26 21 17 18 35 31 31 35 3.88
13-18 .24 .14 .07 .03 .23 .33 .36 .27 .44 .59 .65 .47 .47 .40 .34 .22 5.24
19-24 .06 .03 .01 .00 .00 .04 .05 .09 .20 .37 .22 .06 .10 .06 .04 .01 1.32

> 24 .00 .02 .00 .00 .00 .00 .00 .00 .02 .04 .01 .00 .00 .00 .00 .00 L11
Totals .72 .44 .35 .35 .62 .73 .66 .63 1.04 1.28 1.12 .08 1.06 .84 .90 .71 12.29
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TABLE 2.3-26

(Cont'd)

STABILITY CLASS G

Speed (mph)
Calm**
1-3
4-7
8-12
13-18
19-24
> 24

Totals

.02

.04

.17

.04

.00

.00

.27

NNE

.03

.04

.05

.03

.01

.00

.16

NE

.01

.07

.06

.01

.01

.00

.17

ENE

.02

.04

.08

.00

.00

.00

.14

.04

.06

.12

.03

.00

.00

.25

ESE

.02

.04

.11

.19

.02

.00

.39

SE SSE
.01 .02
.06 .04
.12 .07
.21 .11
.07 .01
.00 .00
.47 .26

IS]

.01

.08

.11

.11

.02

.00

.34

SSW

.00

.06

.14

.19

.10

.00

.50

SW

.01

.04

.17

.36

.11

.00

.70

WSW

.02

.06

.13

.35

.02

.00

.59

.03

.06

.18

.26

.04

.00

.57

WNW

.02

.06

.17

.28

.02

.00

.55

NW

.03

.09

.15

.11

.00

.00

.37

NNW

.02

.04

.11

.02

.00

.00

.20

**The calm category represents conditions with wind speeds less than 0.8 mph, which is the threshold speed for the wind speed and
direction sensors.
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WIND SPEED
(METER/SEC.)
CALM
_LT-
A 2.0-
_QT-
TOTAL
CALM
_LT-
B 2.0-
_QT-
TOTAL
CALM
_LT-

_QT-
TOTAL

CALM

_LT-

_QT-
TOTAL

CALM

_LT-

_QT-
TOTAL

CALM

_LT-

_QT-
TOTAL

CALM

_LT-

_QT-
TOTAL
CALM
_LT-
ALL 2.0-
_QT-
TOTAL

CALM
.05

.05
.38

.38
.31

.31
.38

.38
.00

.00
.62

.62
.81

.81
.55

.55

.01
.00
.00
.01

.08
.18
.00
.26

.11
.57
.01
.68

.21

1.07

.09
.55
.00
.64

.23
.33
.00
.55

.17
.00
.00
.17

.90
4.38
1.08
6.36

NNE

.01
.01
.00
.02

.08
.13
.00
.20

.08
.24
.00
.32

.18

.34

.05
.23
.00
.27

.17
.11
.00
.28

.09
.00
.00
.09

.64

.35
3.10

NE

.01
.00
.00
.01

.07
.13
.00
.20

.09
.37
.01
.47

.13
.87
.67
.67

.03
.30
.00
.34

.10
.17
.00
.27

.07
.00
.00
.07

.49
.84
.68
.02

BRAIDWOOD-UFSAR

TABLE 2.3-27

THREE-WAY JOINT FREQUENCY DISTRIBUTION

OF WIND DIRECTION, WIND SPEED, AND PASQUILL STABILITY CLASS

ENE

.00
.01
.00
.01

.09
.13
.00
.22

.08
.34
.00
.41

.20

.77

.07
.51
.00
.59

.16
.25
.00
.42

.11
.00
.00
.11

.71

77
4.86

(Values in %

.01
.01
.00
.02

.12
.17
.00
.29

.08
.39
.00
.48

.18

.66

.06
.58
.00
.64

.14
.24
.00
.38

.05
.00
.00
.05

.64

.67
5.27

FOR PEORIA

(1966 — 1975)

°

ESE

.00
.01
.00
.01

.07
.12
.00
.20

.03
.26
.01
.30

.15

.42

.07
.36
.00
.43

.13
.15
.00
.28

.07
.00
.00
.07

.54

.43
3.42

SE

.02
.01
.00
.03

.07
.16
.00
.23

.10
.38
.02
.49

.19

.71

.09
.53
.00
.62

.17
.25
.00
.41

.10
.00
.00
.10

.74
3.71
.73
5.17

2.3-78

or total observations)

WIND DIRECTION

SSE

.00
.01
.00
.01

.10
.15
.00
.25

.11
.55
.01
.67

.22

1.40

.12
.64
.00
.76

.19
.45
.00
.64

.10
.00
.00
.10

.84
4.72
1.41
6.97

11

S

.01
.01
.00
.02

.16
.40
.00
.55

.21
.66
.07
.94

.44
.62
.44
.51

.21
.05
.00
.26

.57
.17
.00
.74

.29
.00
.00
.29

.88
.91
.51
17.

31

SSW

.01
.00
.00
.01

.07
.17
.00
.24

.06
.67
.06
.79

.18
.80
.76
.74

.08
.46
.00
.53

.29
.35
.00
.64

.15
.00
.00
.15

.84
.45
.82
.12

SW

.01
.01
.00
.01

.06
.22
.00
.28

.08
.63
.07
.78

.19

.78

.08
.38
.00
.45

.20
.33
.00
.53

.15
.00
.00
.15

.76

.85
4.80

WSW

.01
.01
.00
.02

.10
.17
.00
.27

.09
.51
.02
.62

.25

.85

.05
.37
.00
.42

.25
.30
.00
.56

.20
.00
.00
.20

.95
2.88
.87
4.69

.02
.00
.00
.02

.11
.21
.00
.32

.09
.53
.03
.64

.18

2.23

.08
.70
.00
.78

.26
.38
.00
.64

.23
.00
.00
.23

.96
4.28
2.26
7.50

WNW

.01
.01
.00
.02

.04
.11
.00
.15

.08
.47
.04
.59

.23

.05
.57
.00
.62

.24
.39
.00
.63

.22
.00
.00
.22

.87
3.93
2.83
7.63

NW

.00
.00
.00
.01

.06
.18
.00
.24

.07
.45
.03
.55

.14

.06
.55
.00
.62

.17
.35
.00
.52

.10
.00
.00
.10

.62
3.77
1.56
5.95

NNW

.00
.01
.00
.01

.07
.15
.00
.22

.07
.40
.01
.48

.14

.63

.04
.38
.00
.42

.15
.23
.00
.38

.09
.00
.00
.09

.57

.63
4.28

TOTAL

19

100.

.05
.13
.11
.00
.29
.38
.34
.79
.00
.50
.31
.43
.41
.39
10.
.38
.22
38.
19.
60.
.00
.23
.16
.00
10.
.62
.42
.44
.00
.49
.81
.18
.00
.00
.99
.55
12.
64.
.44

53

15
06
81

39

95
06

00



BRAIDWOOD-UFSAR
TABLE 2.3-28

PERSTISTENCE AND FREQUENCY OF PASQUILL STABILITY CLASSES

AT PEORIA (1966-1975)

(NUMBER OF CONSECUTIVE OCCURRENCES OF 3-HOURLY OBSERVATIONS) *

PERSISTENCE PASQUILL STABILITY CLASS
(HOURS) A B C D E F G
3 78 577 1480 1406 1392 1161 452
6 3 212 466 632 462 409 166
9 0 74 150 263 154 181 103
12 0 23 51 235 53 52 18
15 0 0 2 145 9 8 0
18 0 0 0 111 0 0 0
21 0 0 0 120 0 0 0
24 0 0 0 58 0 0 0
27 0 0 0 52 0 0 0
30 0 0 0 55 0 0 0
33 0 0 0 41 0 0 0
36-39 0 0 0 84 0 0 0
42-45 0 0 0 81 0 0 0
>45 0 0 0 266 0 0 0
Total Hours
(in %) 0.3 4.5 10.5 60.8 10.4 9.5 4

Number of occurrences are based on observations made once every 3 hours, and each
occurrence is assumed to persist for 3 hours.

2.3-79



CHI/Q RANGE

GT

.69-04

.02-04

.42-04

.88-04

.39-04

.95-04

.55-04

.20-04

.88-04

.59-04

.33-04

.10-04

.89-04

.70-04

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.69-04

.02-04

.42-04

.88-04

.39-04

.95-04

.55-04

.20-04

.88-04

.59-04

.33-04

.10-04

.89-04

142

(&)}
O 0 W O W

10.5

10.5
28
11.7
30
13.0
38
14.7

14.7
58
17.3
37
18.9
71
22.1

BRAIDWOOD-UFSAR

TABLE 2.3-29

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q% FOR A 1-HOUR TIME PERIOD

AT THE MINIMUM EXCLUSION AREA BOUNDARY DISTANCE

(485 M),

BRAIDWOOD SITE

NNE

198
8.4

8.5
21
9.4
30
10.7
16
11.3
32
12.7

12.7
42
14.5
21
15.4
52
17.6

17.6
101
21.9
41
23.7
60
26.2

=
=

o -
(@)
ul

oo (&)}
N

o)

~
N . . . . .
O D VW 60 OO0 © U1 9 K~ O

[
=
(@]

11.0
31
13.0
34
15.1
34
17.3

17.3
84
22.5
26
24 .2
56
27.7

ENE

121

Ne}
U o »B O K

24
11.4

12.0
39
15.0

15.0
33
17.4
21
19.0
43
22.3

22.3
82
28.4

29.1
52
33.0

152
12.

12.

17.4

17.4
23
19.2
29
21.6
12
22.5

22.5
52
26.7

27.1
54
31.4

11.2

11.2
24
12.9
29
15.0
19
l6.4

16.4
72
21.5

21.7
45
24.9

14.4
48
18.0
10
18.7

18.7
58
23.1

23.4

45
26.8

2.3-80

DOWNWIND SECTOR

SSE

o

N

~

N . R . .
N © Ul 0 0 0 W o W K N N

O

13
10.3
41
13.7
17
15.1

15.1
58
20.0

20.4
38
23.5

10.8
26
13.2
10
14.2

14.2
59
19.8

20.0
53
25.0

Ul

\e] \o) © < () o ul
N 9P ON B WP P OO OB OV LV

10.9
33
14.2
10
15.2

15.2
43
19.5

19.6
30
22.6

10.

11.

11.

11.

15.

l6.

O O O W g o J ur D o w wvuw Do oho O o w I3 4

N =
= ()}
. U1
e

21.5
37
25.2

WSW

138
14.

14.

Ul o U1 P o

14.
37
18.4
34
21.9

23.

<

23.

R & 9 O

24 .
92
33.

34.

N o N b

34.
92
43.8

43.9
49
49.0

179
20.

20.

N o b M o

20.

25.7

37

29.8

21

32.2

32.

32.

42

42

O O VU N J o o b N

ul >
w N
. X¢)
L

53.4
60
60.1

WNW

144
17.

17.

B O b P W

17.
55
24.0
27
27.3
38
31.9

31.9
26
35.0
53
41.3
10
42 .5

42.5
68
50.7

51.0
28
54.3

160
12.

13.

w w N L

13.

15.2
18
l16.6
47
20.4

20.4
27
22.6
54
27.0
19
28.5

28.5
84
35.3
13
36.3
50
40.4

15.3
38
18.0
26
19.9

19.9
93
26.5
17
27.7
69
32.6

ALL

1851
8.8
21
8.9
54
9.1
430
11.2
284
12.5
450
14.7

14.7
332
16.3
679
19.5
309
20.9

20.9
1152
26.4

165
27.2

797
81.0



CHI/Q RANGE

GT

1.53-04

1.38-04

1.24-04

1.12-04

1.00-04

9.03-05

8.13-05

7.32-05

6.59-05

5.93-05

5.33-05

4.80-05

4.32-05

3.89-05

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.70-04

.53-04

.38-04

.24-04

.12-04

.00-04

.03-05

.13-05

.32-05

.59-05

.93-05

.33-05

.80-05

.32-05

.89-05

N

115
27.2
17
27.9
101
32.4
97
36.7
107
41.4
106
46.1
67
49.1
88
53.0
169
60.5
79
64.0
138
70.1
152
76.9
104
81.5
82
85.1
336
100.0

NNE

86
29.9
7
30.2
96
34.3
88
38.0
96
42.1
119
47 .2
73
50.3
98
54.5
146
60.7
83
64.2
110
68.9
149
75.3
86
78.9
73
82.1
421
100.0

NE

83
32.9
0
32.9
85
38.3
65
42 .4
86
47.8
69
52.1
52
55.4
59
59.1
97
65.2
62
69.1
65
73.2
85
78.6
54
82.0
45
84.8
241
100.0

ENE

66
38.0
0
38.0
69
43.2
63
47.9
58
52.3
66
57.2
21
58.8
63
63.5
67
68.6
44
71.9
44
75.2
67
80.2
29
82.4
43
85.6
191
100.0

67
36.8
0
36.8
78
43.1
24
45.1
66
50.4
65
55.7
22
57.4
68
62.9
66
68.3
54
72.6
34
75.4
59
80.1
31
82.6
49
86.6
1le6
100.0

BRAIDWOOD-UFSAR

TABLE 2.3-29

ESE

77
30.4
1
30.5
86
36.6
38
39.3
53
43.1
55
47.0
20
48.5
59
52.7
75
58.0
66
62.8
77
68.3
99
75.3
36
77.9
63
82.4
246
100.0

SE

62
31.4
0
31.4
64
36.2
40
39.2
64
44.0
61
48.6
21
50.1
56
54.3
63
59.1
63
63.8
54
67.8
110
76.0
35
78.7
55
82.8
230
100.0

(Cont'd)

DOWNWIND SECTOR

SSE

55
28.2
3
28.4
75
34.7
38
37.9
62
43.1
61
48.3
18
49.8
59
54.8
56
59.5
52
63.8
55
68.5
83
75.4
40
78.8
48
82.8
204
100.0

61
30.7
0
30.7
65
36.9
44
41.1
49
45.7
55
50.9
16
52.4
69
58.9
64
65.0
55
70.2
45
74.5
58
79.9
34
83.2
27
85.7
151
100.0

 X/Q values, expressed in (sec/m’), are based on hourly onsite meteorological data
for the period of record January 1974 - December 1976.
Key: 1.53-04 = 1.53 x 107°.

2.3-81

SSW

55
28.2
0
28.2
59
34.1
21
36.2
60
42.2
54
47.6
18
49 .4
52
54.6
57
60.3
53
65.6
68
72.4
94
81.9
43
86.2
38
90.0
100
100.0

SW

56
30.9
1
31.0
51
36.1
19
38.0
67
44 .7
63
51.1
10
52.1
73
59.4
60
65.4
52
70.7
54
76.1
76
83.7
32
86.9
27
89.6
103
100.0

WSW

90
58.4
0
58.4
75
66 .2
15
67.8
50
73.0
51
78 .4
8
79.2
39
83.3
30
86.4
15
88.0
22
90.3
13
91.6
11
92.8
6
93.4
63
100.0

72
68.2

68.2
62
75.1
21
77 .4
31
80.9
31
84 .4

84.6
22
87.0
12
88.4
12
89.7

90.6
11
91.

(0]

92.

92.
6
100.0

o 9 Ul N W

WNW

48
60.1
0
60.1
57
66.9
23
69.7
47
75.4
33
79.3
10
80.5
27
83.8
23
86.5
22
89.2
8
90.1
17
92.2

92.

93.

5
100.0

4
7
6
4
5

NW

82
47.0
1
47.1
81
53.6
34
56.4
86
63.3
70
69.0
20
70.6
50
74.6
50
78.7
33
81.3
34
84.1
41
87.4
12
88.4
15
89.6
129
100.0

NNW

76
38.0
4
38.3
67
43.1
53
46.8
77
52.3
83
58.2
36
60.8
75
66.1
89
72.5
47
75.8
54
79.6
83
85.6
35
88.0
28
90.0
140
100.0

ALL

1151
36.4
34
36.6
1171
42.2
683
45.4
1059
50.4
1042
55.4
414
57.4
957
61.9
1124
67.2
792
71.0
870
75.1
1197
80.8
589
83.6
610
86.5
2841
100.0



CHI/Q RANGE

GT

.69-04

.02-04

.42-04

.88-04

.39-04

.95-04

.55-04

.20-04

.88-04

.59-04

.33-04

.10-04

.89-04

.70-04

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.69-04

.02-04

.42-04

.88-04

.39-04

.95-04

.55-04

.20-04

.88-04

.59-04

.33-04

.10-04

.89-04

130

Ul W U1 U1 W U1 N

21
8.8
12
9.2
44
10.6
15
11.1
35
12.2
66
14.3
25
15.1

BRAIDWOOD-UFSAR

TABLE 2.3-30

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q% FOR A 2-HOUR TIME PERIOD

AT THE MINIMUM EXCLUSION AREA BOUNDARY DISTANCE

(485 M),

BRAIDWOOD SITE

181
5.6

14
6.0

6.1
42
7.4

7.7
52
9.3
12
9.7
35
10.7
12
11.1
51
12.7
34
13.7
58
15.5
77
17.9
24
18.6

=2
=

T
o
o

Ul

()

N N . .
w o0 D W 00 VW Ul K Ul oY N

<3

20
8.5
18
9.3
47
11.3
13
11.8
33
13.2
54
15.5
21
16.4

12.1
18
13.0
47
15.3
18
l16.2
33
17.9
46
20.2
13
20.8

153

N N = ==

10.0
44
12.3

12.5
18
13.4

13.9
33
15.6

15.6
24
16.9
55
19.8

20.3

=
0
=

~J

. . = . .
NGINT, TG RS ) I SRS Ry S Gt N

N

~ (&) S
. . Iy
w o oo b

7.7
12
8.3
49
10.7
13
11.3
38
13.2
56
15.9
17
16.7

SE

120

()}
w DN R

\e}
o 0 B I O

54
12.5

12.9
27
14.3
49
16.8
13
17.4

2.3-82

DOWNWIND SECTOR

SSE

O W Ul W W W o w o o b D W P W b

o} < (e}
= w . =
O U1 v W K

10.5
22
11.7
37
13.9

14 .4

W
(e))

(&) () (&)

~

N . . N e . . . .
O U1 W VW I 0 W W O WK Ul Ul o U R Bk

(0]

13.8
14
14.7

0
0
=

B U1 O U1 9 00 B O O W O O W O o O

® N
N o B
9NN

10.0

10.2
27
12.0
22
13.6

13.9

0
=

. . . [ S S . . .
O U1 U1 O B VO O O K OO0 J O J N Ul o

\e}

(@) o
n oo B
B O O

11.2

11.4
42
14.3
11
15.1
13
16.0

WSW

141
10.

10.

o O B Ul O

10.
12
11.7

12.2
65
16.8
10
17.5

17.8
15
18.9
68
23.7

24.3
59
28.5
33
30.9
23
32.5

192
14.

2
3
14.4
4
7
1

21.7
16
22.9

23.1
21
24.7
79
30.5

31.0
62
35.6
44
38.8
19
40.2

WNW

145
11.

11.

o W U1 N

11.

14.6
15
15.8
63
20.7
15
21.9
15
23.1
11
24.0
76
29.9

30.1
48
33.9
51
37.9
11
38.7

NW

150

(00]
c U1 U1 U1 W

10.3
17
11.2
65
14.8
10
15.4
13
l16.1
16
17.0
53
19.9
11
20.5
47
23.1
75
27.2
16
28.1

NNW

X)
O 9 600 O W

13
10.6
55
13.2
16
14.0
36
15.7
54
18.4
16
19.1

ALL

1889
6.1
60
6.3
44
6.5
330
7.6
139
8.0
679
10.2
136
10.7
193
11.3
206
12.0
771
14.5
170
15.0
628
17.1
764
19.6
248
20.4



CHI/Q RANGE

GT

1.53-04

1.38-04

1.24-04

1.12-04

1.00-04

9.03-05

8.13-05

7.32-05

6.59-05

5.93-05

5.33-05

4.80-05

4.32-05

3.89-05

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.70-04

.53-04

.38-04

.24-04

.12-04

.00-04

.03-05

.13-05

.32-05

.59-05

.93-05

.33-05

.80-05

.32-05

.89-05

N

137
19.5
40
20.8
82
23.4
126
27.5
98
30.6
112
34.2
68
36.4
186
42.3
166
47 .7
106
51.1
138
55.5
170
60.9
165
66 .2
156
71.2
898

100.0

NNE

108
22.0
28
22.8
67
24.9
137
29.1
95
32.0
93
34.9
82
37.4
160
42 .4
136
46 .6
98
49.6
160
54.5
150
59.2
158
64.0
143
68.4
1023

100.0

NE

101
20.7
19
21.5
55
23.8
110
28.5
78
31.8
106
36.3
53
38.6
144
44 .7
98
48.8
77
52.1
111
56.8
121
62.0
100
66.2
89
70.0
707

100.0

ENE

79
24.8
22
25.9
52
28.5
110
34.1
69
37.5
95
42 .3
27
43.6
105
48.9
78
52.8
55
55.6
91
60.2
75
63.9
92
68.6
91
73.1
535

100.0

103
25.7
13
26.3
35
28.2
62
31.4
44
33.7
84
38.1
26
39.5
119
45.8
103
51.2
72
54.9
45
57.3
99
62.5
98
67.6
112
73.5
505

100.0

BRAIDWOOD-UFSAR

TABLE 2.3-30

ESE

90
21.1
14
21.7
45
23.9
97
28.6
48
31.0
64
34.1
34
35.7
115
41.3
85
45.4
84
49.5
81
53.4
88
57.7
89
62.0
89
66.4
693
100.0

SE

110
23.0
14
23.8
25
25.0
87
29.5
47
31.9
87
36.3
35
38.1
104
43 .4
66
46.7
73
50.5
86
54.8
96
59.7
92
64 .4
67
67.8
631

100.0

(Cont’d)

DOWNWIND SECTOR

SSE

89
19.5
16
20.4
37
22.6
86
27.5
39
29.8
70
33.8
30
35.6
103
41.5
67
45.4
74
49.7
77
54.1
105
60.2
77
64.6
66
68.4
547
100.0

82
20.0
17
21.1
31
23.1
74
27.9
54
31.4
93
37.4
22
38.8
102
45 .4
60
49.3
63
53.4
52
56.8
75
61.6
70
66.1
69
70.6
454

100.0

® X/Q values, expressed in (sec/m’), are based on hourly onsite meteorological data
for the period of record January 1974 - December 1976.
Key: 1.53-04 = 1.53 x 107°.

2.3-83

SSW

68
18.6
17
19.8
18
21.0
56
24.8
50
28.3
53
31.9
25
33.7
98
40.4
62
44 .7
72
49.6
56
53.5
117
61.5
94
68.0
67
72.6
398
100.0

SW

82
21.7
10
22.4
25
24.1
64
28.5
38
31.1
80
36.7
29
38.7
109
46.2
51
49.8
65
54.3
44
57.3
96
63.9
85
69.8
74
74.9
362
100.0

WSW

135
42.1
21
43.6
27
45.6
87
51.7
55
55.7
67
60.4
24
62.1
111
70.0
24
71.7
57
75.8
29
77.9
49
81.4
43
84 .4
36
87.0
183
100.0

W

158
51.9
12
52.8
25
54.6
89
61.2
49
64.8
59
69.2
4
69.5
84
75.7
24
77.5
47
80.9
14
82.0
38
84.8
32
87.1
21
88.7
153
100.0

WNW

110
47 .4
17
48.7
27
50.8
72
56.5
42
59.8
49
63.6
13
64 .7
68
70.0
45
73.5
32
76.0
24
77.9
53
82.1
36
84.9
30
87.3
162

100.0

NW

11le
34.5
26
35.9
37
37.9
102
43.6
59
46.8
79
51.2
33
53.0
123
59.7
76
63.9
64
67.5
56
70.5
102
76.2
72
80.1
49
82.8
312
100.0

NNW

127
25.3
19
26.2
37
28.0
111
33.4
73
36.9
102
41.8
49
44 .2
142
51.1
74
54.7
75
58.3
84
62.4
111
67.7
118
73.5
86
77.6
462
100.0

ALL

1695
25.9
305
26.9
625
28.9
1470
33.7
938
36.7
1293
41.0
554
42.8
1873
48.9
1215
52.8
1114
56.4
1148
60.2
1545
65.2
1421
69.8
1245
73.9
8025
100.0



BRAIDWOOD-UFSAR

TABLE 2.3-31

5% AND 50% PROBABILITY LEVEL ¥/Q AT THE

MINIMUM EXCLUSION AREA BOUNDARY DISTANCE (485 M)

BRAIDWOOD SITE

*

X/ Q
DOWNWIND 5% 50%
SECTOR 1 HOUR 2 HOURS 1 HOUR 2 HOURS
N 8.3 5.1 0.79 0.61
NNE 10.0 6.7 0.82 0.59
NE 8.4 5.2 0.95 0.64
ENE 11.0 6.5 1.10 0.71
E 21.0 11.0 1.00 0.67
ESE 7.9 4.1 0.78 0.59
SE 14.0 8.7 0.82 0.60
SSE 7.9 4.1 0.81 0.59
S 7.8 4.1 0.92 0.65
SSW 8.4 5.2 0.80 0.59
SW 11.0 6.6 0.92 0.66
WSW 41.0 14.0 1.70 1.20
W 24.0 20.0 2.20 1.60
WNW 19.0 11.0 2.10 1.30
NW 16.0 11.0 1.30 0.93
NNW 8.8 5.8 1.10 0.74
All Sectors 11.0 7.7 1.10 0.71

x/Q values, expressed in (sec/m?®) x 10™*, are based on hourly onsite
meteorological data for the period of record January 1974 - December
1976

2.3-84



BRAIDWOOD-UFSAR

TABLE 2.3-32

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR AN 8-HOUR TIME PERIOD

AT THE OUTER BOUNDARY OF THE LOW POPULATION ZONE (1811 M), BRAIDWOOD SITE

CHI/Q RANGE DOWNWIND SECTOR
GT LE N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW ALL
1.40-04 78 115 86 81 141 57 143 83 87 96 93 115 186 83 131 30 1585
1.3 1.9 1.7 1.8 3.2 1.3 3.4 2.3 2.0 3.2 3.1 3.9 6.2 2.1 3.3 7 2.4
1.19-04 TO 1.40-04 33 23 14 13 18 14 33 9 16 4 14 18 16 16 37 7 231
1.8 2.2 1.9 2.1 3.8 1.8 4.2 2.4 2.5 3.3 3.5 4.5 6.7 2.7 4.3 8 2.8
1.01-04 TO 1.19-04 15 34 10 3 7 5 12 2 7 13 3 11 29 20 19 14 205
2.1 2.8 2.1 2.2 3.7 1.7 4.5 2.5 2.7 3.7 3.6 4.9 7.7 3.4 4.7 1.1 3.1
8.58-05 TO 1.01-04 27 49 12 40 25 28 12 11 26 6 31 26 51 58 53 68 532
2.5 7.8 2.3 3.3 4.3 2.4 4.8 2.8 3.5 3.9 4.6 5.7 9.4 5.3 6.1 2.7 4.0
7.30-05 TO 8.58-05 50 56 22 58 18 35 29 37 23 23 2 65 31 46 41 36 590
3.4 4.6 2.8 4.4 4.7 3.2 5.5 3.8 4.2 4.7 4.7 7.9 10.4 6.9 7.1 3.5 4.8
6.20-05 TO 7.30-05 47 75 45 41 65 30 47 13 20 4 22 45 58 36 27 45 620
4.2 5.0 3.6 5.3 6.2 3.0 5.6 4.2 4.8 4.8 5.4 9.4 12.3 8.1 7.8 4.5 5.8
5.27-05 TO 6.20-05 77 15 41 60 32 24 51 14 12 19 11 40 32 66 46 37 600
4.8 7.0 4.4 6.6 6.8 4.4 8.1 4.5 5.2 5.4 5.8 10.8 13.4 10.3 9.0 5.3 6.7
4.48-05 TO 5.27-05 98 97 75 78 104 88 75 72 31 80 54 122 116 126 83 62 1325
6.0 3.3 5.9 8.4 6.5 6.0 9.0 8.5 6.1 7.4 7.6 14.9 17.2 14.5 11.2 6.7 8.8
3.31-05 TO 4.48-05 94 82 72 93 33 47 36 44 28 25 16 68 56 73 65 58 898
7.0 10.0 7.2 10.5 10.0 7.0 10.7 7.7 7.0 8.2 8.1 17.2 19.1 17.0 12.8 8.0 10.0
3.24-05 TO 3.31-05 91 104 87 70 43 63 51 52 29 22 24 65 89 87 100 74 1057
9.3 11.7 8.9 12.2 11.0 8.5 12.0 9.2 7.9 8.0 8.9 19.4 22.1 19.9 15.4 9.7 11.7
2.75-05 TO 3.24-05 134 102 129 130 98 77 58 72 77 35 73 77 139 113 146 98 1627
11.9 14 .4 11.4 15.3 13.2 10.3 13.4 11.1 10.2 10.1 11.3 22.0 26.7 23.7 19.1 11.9 14.2
2.34-05 TO 2.75-05 211 218 142 124 128 151 86 98 107 77 80 156 223 226 195 230 2479
15.0 18.0 14.1 18.0 16.2 16.7 15.4 13.8 13.5 12.8 14.3 27.3 34.1 31.3 24.0 17.2 18.0
1.99-05 TO 2.34-05 151 116 34 38 80 95 74 47 77 30 61 77 80 101 98 132 1338
17.5 19.9 16.7 18.9 18.0 15.0 17.2 15.1 15.8 13.6 16.3 29.9 38.8 34.7 26.5 20.2 20.1
1.69-05 TO 1.99-05 235 234 117 187 138 152 151 130 152 93 105 134 217 193 206 187 2697
21.3 23.7 19.1 22.6 21.1 19.0 21.1 18.0 20.4 15.7 19.7 34.4 44.0 41.2 31.7 24 .4 24.2

2.3-85
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BRAIDWOOD-UFSAR

TABLE 2.3-32 (Cont’d)

CHI/Q RANGE

LE N NNE NE ENE E ESE

44-05 TO 1.69-05 180 198 153 105 107 80
24.7 26.9 22.1 25.0 23.6 21.7

.22-05 TO 1.44-05 332 303 218 209 227 236
28.7 31.3 28.0 23.5 28.7 27.1

.04-05 TO 1.22-05 320 714 206 155 157 156
35.0 34.0 30.0 33.0 32.6 30.7

.82-06 TO 1.04-05 300 218 220 143 126 140
40.0 40.9 34.0 36.0 35.1 34.2

.50-06 TO 8.82-06 377 761 312 280 238 252
45.2 45.5 40.0 42.0 40.5 39.8

.37-06 TO 7.50-06 359 274 287 203 250 144
52.1 30.8 48.1 46.5 44 .8 43.3

.42-06 TO 6.37-06 403 336 273 271 201 244
53.7 56.2 50.0 52.0 48.3 48.9

.80-06 TO 5.42-06 359 316 258 155 243 235
54 .4 51.6 53.3 57.9 54.0 54.5

.91-06 TO 4.80-06 298 345 270 253 243 276
56.3 57.0 50.3 52.7 50.7 50.7

.33-06 TO 3.91-06 366 297 259 218 246 246
75.2 71.0 66.9 67.8 67.5 63.4

.83-06 TO 3.33-06 173 207 173 176 117 123
78.0 75.2 69.0 76.5 70.2 89.9

.40-06 TO 2.83-06 247 291 301 225 256 270
82.1 79.9 74.9 76.6 75.0 75.5

.04-06 TO 2.40-06 219 239 251 145 205 176
85.5 87.9 79.9 79.8 80.6 79.5

.74-06 TO 2.04-06 102 107 165 137 143 57
88.7 85.5 83.0 83.3 83.9 80.9

.00 TO 1.74-06 714 831 837 746 708 833

100.0 100. 100. 100. 100. 100.
0 0 0 0 0

X/Q values, expressed in (sec/m’), are based on hourly onsite
for the period of record January 1974 - December 1976.
Key: 1.44-05 x 1.44 x 107°

DOWNWIND SECTOR
SE SSE S SSW SW WSW

94 95 95 64 78 112
23.3 21.3 23.3 18.8 22.3 38.2

222 172 154 158 183 241
28.6 25.2 28.0 24.3 28.3 46.3

167 142 106 93 101 119
22.5 30.1 31.2 27.4 31.6 50.3

114 91 131 128 107 112
35.4 32.5 36.2 31.5 35.2 54.1

254 238 186 207 220 177
41.5 39.2 40.3 38.4 42.4 60.1

185 175 130 164 161 109
45.9 44.0 44.5 44 .8 47.7 63.8

246 208 172 203 261 191
51.8 49.7 49.8 51.5 56.3 70.2

195 173 242 163 152 75
56.0 54 .4 57.1 56.8 61.3 72.7

232 182 210 217 158 165
62.3 68.4 63.5 64.0 65.5 77.3

169 236 165 183 201 196
63.3 66.8 68.6 70.0 73.1 83.0

149 119 56 72 78 18
70.4 69.1 70.3 72 .4 75.7 84.5

215 180 154 183 119 57
76.5 74.1 75.2 78 .4 79.6 86.4

160 139 117 124 82 70
78.5 77.9 78.8 82.5 82.3 88.8

109 76 101 94 79 42
81.2 80.0 81.9 85.6 84.9 90.2

782 728 597 439 459 290
100. 100. 100. 100. 100. 100.
0 0 0 0 0 0

meteorological data

2.3-86

132
48.4

178
54.3

91
57.3

67
59.5

243
67.6

85
70.4

137
75.0

70
77.3

138
81.9

122
85.9

37
87.2

74
88.6

25
90.5

24
91.3

263
100.0

WNW NW

72 143
43.0 35.4

222 271
51.0 42.2

110 174
54.7 46.6

82 134
57.5 50.0

215 229
64.7 55.8

102 198
68.1 60.8

118 221
72.1 66.4

85 145
74 .6 75.1

156 222
89.2 75.7

121 156
84.2 79.7

35 80
85.4 81.7

75 140
87.9 85.3

61 129
90.6 88.5

51 64
92.3 90.1

228 3289
100.0 100.
0

NNW

149
27.7

252
33.3

254
39.0

150
42.4

260
48.2

232
53.4

249
50.0

214
67.8

275
76.6

222
75.0

125
77.8

198
82.2

145
85.5

129
83.4

519
100.0

ALL

1867
27.1

3573
32.6

2668
35.7

2267
40.1

4012
48.3

2977
50.8

3743
56.0

3113
61.4

3630
86.9

3516
72.3

1743
75.0

2996
79.6

2283
83.1

1620
95.6

9414
100.



CHI/Q RANGE

GT

4.32-05

3.58-05

3.12-05

2.86-05

2.28-05

1.62-05

1.83-05

1.38-05

1.18-05

1.00-05

8.51-06

7.24-06

6.15-06

5.23-06

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

.32-05

.58-05

.12-05

.86-05

.28-05

.82-05

.63-05

.38-05

.18-05

.00-05

.51-06

.24-06

.15-06

201
11.4

224
14.1

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 16-HOUR TIME PERIOD

BRAIDWOOD-UFSAR

TABLE 2.3-33

AT THE OUTER BOUNDARY OF THE LOW POPULATION ZONE

(1811 M),

BRAIDWOOD SITE

178
11.8

223
14.5

241
17.3

NE

74

[EENS

246
12.4

103
10.4

180
12.8

206
13.8

165
10.9

150
13.2

124
15.1

ESE

118
10.0

168
12.6

DOWNWIND SECTOR

SE SSE
85 48
1.6 9
34 33
2.1 1.5
30 32
3.2 2.1
37 24
3.8 2.5
16 6
4.0 2.6
94 18
5.5 3.0
9 27
5.7 3.5
24 42
8.1 4.2
56 60
7.0 5.4
80 28
8.3 5.9
86 57
8.7 8.9
149 139
12.1 9.5
138 142
14.4 12.1
117 129

15.3 14.5

2.3-87

IS

109
10.6

117
13.8

SSW

78
1.7

33
2.4

69
10.8

70
12.3

105
12.1

111
14.5

159
12.7

130
15.6

216
20.6

154
24.1

183
28.2

71
10.8

132
13.7

70
15.3

72
16.9

147
20.1

262
25.9

242
31.3

112
10.7

78
12.4

157
15.3

273
21.8

157
25.2

127
10.6

91
12.2

174
15.1

205
18.6

217
22.3

154
11.6

219
14.9

2196
11.3

2643
14.0

2773
18.9



»

CHI/Q RANGE

GT

4.44-06

3.73-06

3.21-06

2.73-06

2.32-06

1.97-06

1.68-06

1.42-06

1.21-06

1.03-06

8.75-07

7.44-07

6.32-07

5.37-07

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

LE

5.23-06

4.44-06

3.73-06

3.21-06

2.73-06

2.32-06

1.97-06

1.68-06

1.42-06

1.21-06

1.03-06

8.75-07

7.44-07

6.32-07

5.37-01

377
18.5

371
22.9

406
28.6

521
35.0

536
41.3

504
47.5

504
53.3

679
61.5

401
66.3

551
72.9

367
77.1

348
81.2

326
85.1

188
87.3

1071
100.0

NNE

302
20.9

326
24.8

405
30.3

469
35.7

596
42.7

517
48.6

444
54.1

517
60.2

373
57.6

437
58.6

353
74.0

476
72.6

328
83.6

203
85.9

1105
100.0

NE

165
14.6

875
16.4

336
23.6

384
28.1

463
34.1

561
36.7

476
44.6

611
51.4

606
56.4

567
61.4

356
66.1

358
70.6

341
76.2

220
76.1

1099
100.0

ENE

226
19.2

169
22.1

230
23.6

269
29.0

445
35.6

316
40.3

352
45.6

465
32.4

329
57.2

302
61.7

316
66.3

337
71.3

260
75.2

235
78.7

1443
100.0

154
17.4

145
19.6

295
24.1

303
28.7

388
34.7

333
36.7

318
44.6

432
51.2

245
56.0

473
62.2

311
67.0

336
72.1

362
77.9

132
80.9

1314
100.0

BRAIDWOOD-UFSAR

TABLE 2.3-33

ESE

193
15.7

191
18.7

354
24.9

244
26.7

261
32.6

419
36.4

411
43.0

411
52.3

231
56.6

430
63.0

316
68.8

423
74 .7

2717
76.1

171
81.8

1150
100.0

SE

138
18.5

225
22.2

207
25.5

318
30.7

351
36.4

351
42.1

292
46.8

539
53.6

211
63.0

390
65.4

308
70.3

267
74.5

254
78.8

133
80.9

1175
100.0

(Cont’d)

DOWNWIND SECTOR

SSE

136
17.0

183
20.4

206
24.2

219
28.3

350
34.8

252
39.5

243
44.0

357
50.6

226
54.8

303
60.4

310
68.2

335
72.4

250
77.0

161
80.0

1080
100.0

X/Q values, expressed in (sec/m’), are based on hourly onsite meteorological data
for the period of record January 1974 - December 1976.

Key:

44-06 X 4.44 x 10°°

2.3-88

IS]

214
17.4

272
23.0

210
27.3

152
31.2

249
36.3

258
41.6

258
40.9

310
53.2

214
57.9

276
63.3

316
69.7

246
74 .6

136
77.6

61
78.9

1032
100.0

SSW

133
15.3

128
18.1

209
22.7

236
28.0

288
33.0

308
40.7

259
46 .4

348
64.1

226
59.1

368
67.7

140
70.6

226
75.9

225
80.9

74
82.5

791
100.0

SW

145
17.7

178
21.7

225
26.5

288
33.0

298
39.6

290
45.8

204
50.5

368
56.6

134
61.5

383
70.0

134
74.1

222
70.0

142
82.1

95
84.3

712
100.0

WSW

156
31.8

182
35.9

298
42.7

142
45.9

367
54.3

276
60.5

129
63.5

323
70.8

95
72.1

274
78.3

171
82.2

259
88.1

125
90.9

10
91.2

388
100.0

259
37.1

269
43.0

311
49.9

305
50.7

255
62.3

219
67.2

127
78.8

320
77.1

73
78.7

216
83.5

92
85.6

186
89.7

92
91.3

34
92.5

337
100.0

195
29.5

362
37.4

321
44 .4

268
50.1

305
56.7

235
61.9

223
88.7

340
74 .2

119
76.8

243
82.1

142
85.2

157
88.6

122
91.3

30
91.9

369
100.0

NW NNW

246 249
26.5 13.7

314 286
31.8 23.1

365 385
36.5 29.9

251 438
42.9 35.7

439 392
50.3 41.6

279 457
55.8 48.6

331 324
60.6 53.5

397 573
67.4 62.3

173 206
70.3 65.4

398 387
77.1 71.3

204 245
80.6 75.0

223 337
84 .4 80.2

119 259
86.4 84.1

98 154
88.0 86.5

703 889
100.0 100.0

ALL

3288
20.4

4007
24.6

4992
29.8

4745
34.7

5369
41.0

5392
46.6

4996
61.7

5839
58.9

3543
62.6

5928
68.8

4129
73.1

4758
78.1

3639
81.9

2000
84.0

15359
100.0



CHI/Q RANGE

GT

.16-05

.84-05

.56-05

.33-05

.13-05

.59-06

.16-06

.93-06

.89-06

.01-06

.76-06

.62-06

.08-06

.61-06

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.16-05

.84-05

.56-05

.33-05

.13-05

.59-06

.16-06

.93-06

.89-06

.01-06

.26-06

.62-06

.08-06

33
1.0
12
1.0
95
1.6
82
2.2
174
3.3
133
4.2
210
5.5
236
7.0
325
9.1
364
11.5
436
14.3
588
18.1

BRAIDWOOD-UFSAR

TABLE 2.3-34

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q% FOR A 72-HOUR TIME PERIOD

AT THE OUTER BOUNDARY OF THE LOW POPULATION ZONE

(1811 M),

BRAIDWOOD SITE

NNE

145
.9
84

1.4
46

1.7

106

2.4

103

3.0
86

3.6
49

3.9

181

5.0

292

6.8

231

8.3

490

11.4
376
13.7
616
17.6
741
22.2

NE

71
.5
73
.9
139
1.8
2
1.8
39
2.1
33
2.3
30
2.5
94
3.1
107
3.8
193
5.0
134
5.9
265
7.6
534
11.0
314
13.0

ENE

7

.0
66
.5
40
.8
34
1.0
13
1.1
26
1.3
270
3.2
146
4.2
16
4.3
119
5.1
330
7.4
377
10.0
454
13.2
507
16.7

282
2.0
49
2.4
36
2.6
19
2.8
303
4.9
111
5.7
91
6.4
83
7.0
45
7.3
168
8.5
147
9.5
231
11.2
280
13.2
361
15.8

ESE

g . . . .
Ul O O O O O O O O o o o

[
=
(@]

1.3
100
2.1
135
3.1
207
4.6
180
5.9
354
8.6
212
10.1
366
12.8

SE

35
.3
104
1.0
71
1.5
233
3.2
59
3.6
169
4.9
116
5.7
138
6.7
302
8.9
166
10.1
240
11.8
107
12.6
184
13.9
425
17.0

2.3-89

DOWNWIND SECTOR

SSE

37
.3
31
.5
2
.6
100
1.4
69
1.9
33
2.2
194
3.7
32
4.0
117
4.9
24
5.1
191
6.7
373
9.7
109
10.5
362
13.4

115

w W NN W DN R

1.
74
1.9
98
2.7
43
3.1
79
3.8
189
5.4
262
7.7
173
9.2
180
10.7
226
12.6

SSW

66
.6
73
1.3
3
1.3
116
2.4
75
3.0
74
3.7
110
4.7
167
6.2
66
6.8
34
7.1
89
8.0
128
9.1
138
10.4
252
12.7

O P 0 B 0O K 0 K 0 U

258
6.8
10
6.9
lel
8.3
84
9.1
158
10.6
104
11.6
350
14.8

WSW

429

01
o Ul U1 I U»

92

182
8.1
183
9.8
186
11.6
180
13.3
246
15.5
380
19.1
408
22.9

298
2.7
50
3.2
176
4.8
93
5.6
172
7.2
109
8.2
90
9.0
132
10.2
180
11.8
152
13.2
16l
14.7
388
18.2
285
20.8
501
25.4

WNW

126
5.0
76
5.6
102
6.5
63
7.1
351
10.1
303
12.8
224
14.7
547
19.5

NW

282
2.1
117
2.9

98
3.6

3.7
37
4.0
50
4.3

4.4
375
7.1
291
9.3
216
10.8
285
12.9
149
14.0
366
16.7
503
20.4

NNW

O O O O o o

24

32

14

343
2.2
209
3.6
120
4.5
113
5.2
244
6.9
400
9.7
617
13.9

ALL

2107
1.0
729
1.4
678
1.7
852
2.1

1097
2.6

1296
3.2

1764
4.1

2383
5.2

2344
6.3

2465
7.5

3562
9.2

4236

11.2

4902

13.5

7068

16.9



CHI/Q RANGE

GT

2.22-06

1.89-06

1.61-06

1.36-06

1.16-06

9.86-07

8.38-07

7.12-07

6.06-07

5.15-07

4.37-07

3.72-07

3.16-07

2.69-07

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.61-06

.22-06

.89-06

.61-06

.36-06

.16-06

.86-07

.38-07

.12-07

.06-07

.15-07

.37-07

.72-07

.16-07

.69-07

N

640
22.2
957
28.4
955
34.5
922
40.5
872
46.1
1075
53.0
777
58.0
769
63.0
684
67.4
580
71.1
725
75.8
605
79.7
627
83.7
500
87.0
2022
100.0

NNE

649
26.3
758
31.0
926
36.8
779
41.7
927
47.5
906
53.2
824
58.4
937
64.2
611
68.1
727
72.6
659
76.7
540
80.1
488
83.2
464
86.1
2222
100.0

NE

618
17.0
490
20.1
689
24.6
993
30.9
1314
39.4
920
45.3
1240
53.2
668
57.5
561
61.1
783
66.1
717
70.7
620
74 .7
434
77.5
320
79.6
3184
100.0

ENE

486
20.1
476
23 .4
632
27.8
641
32.3
817
38.0
653
42.5
625
46.9
744
52.0
656
56.6
694
61.4
726
66.5
500
70.0
593
74.1
468
77.3
3258
100.0

404
18.6
433
21.7
671
26.5
572
30.6
491
34.1
617
38.5
930
45.2
954
52.0
617
56.4
789
62.0
541
65.9
494
69.4
646
74.1
446
77.2
3185
100.0

BRAIDWOOD-UFSAR

TABLE 2.3-34

ESE

463
16.3
672
21.3
579
25.5
764
31.2
529
35.1
709
40.4
825
46 .5
800
52.4
788
58.2
639
63.0
527
66.9
683
71.9
632
76.6
463
80.0
2694
100.0

SE

585
21.3
350
23.8
629
28.4
572
32.5
744
37.9
554
41.9
823
47.9
375
50.6
927
57.3
836
63.4
477
66.8
342
69.3
817
75.3
366
77.9
3048
100.0

(Cont’d)

DOWNWIND SECTOR

SSE

178
14.9
536
19.2
597
24.0
538
28.3
515
32.4
426
35.9
699
41.5
716
47.2
537
51.5
895
58.7
578
63.4
516
67.5
448
71.1
417
74 .5
3181
100.0

257
14.8
290
17.3
311
20.0
617
25.3
457
29.2
779
35.9
846
43.2
446
47.0
465
51.0
593
56.1
631
61.5
445
65.4
636
70.8
376
74.1
3018
100.0

®X/Q values, expressed in (sec/m’), are based on hourly onsite meteorological data
for the period of record January 1974 - December 1976.
Key: 2.22-06 = 2.22 x 10°°.

2.3-90

SSW

348
15.8
168
17.4
218
19.4
586
24.7
472
29.0
443
33.0
491
37.5
604
43.0
496
47.5
821
55.0
582
60.3
419
64.1
860
72.0
569
77.1
2509
100.0

SW

279
17.4
313
20.3
529
25.2
407
29.0
485
33.5
659
39.6
611
45.3
757
52.3
597
57.9
492
62.4
454
66.7
339
69.8
776
77.0
304
79.8
2171
100.0

WSW

844
30.8
454
35.0
456
39.3
725
46.0
422
50.0
208
51.9
417
55.8
642
61.8
364
65.2
783
72.5
326
75.5
109
76.6
552
81.7
108
82.7
1852
100.0

W

283
28.0
616
33.6
825
41.1
639
46.9
446
51.0
442
55.0
747
61.8
703
68.3
590
73.6
334
76 .7
324
79.6
236
81.8
598
87.2
228
89.3
1173
100.0

WNW

645
25.1
393
28.6
426
32.3
1020
41.2
355
44 .3
574
49.3
1217
5939
587
65.0
628
70.5
560
75.4
384
78.8
290
81.3
364
84.5
235
86.5
1543
100.0

NW

487
24.0
556
28.0
1014
35.5
619
40.0
727
45.3
711
50.6
799
56.4
550
60.5
584
64.7
1063
72.5
495
76.2
535
80.1
489
83.7
300
85.9
1929
100.0

NNW

509
17.4
421
20.3
661
24.8
971
31.5
832
37.2
810
42.8
844
48.6
1048
55.8
1136
63.6
694
68.4
773
73.7
579
77.7
649
82.1
315
84.3
2284
100.0

ALL

7675
20.6
7883
24.3
10118
29.1
11365
34.6
10405
39.4
10486
44 .5
12715
50.4
11300
55.9
10241
60.8
11283
66.2
8919
70.5
7252
73.9
9609
78.5
5879
81.3
39273
100.0



BRAIDWOOD-UFSAR

TABLE 2.3-35

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q® FOR A 624-HOUR TIME PERIOD

AT THE OUTER BOUNDARY OF THE LOW POPULATION ZONE (1811 M), BRAIDWOOD SITE

CHI/Q RANGE DOWNWIND SECTOR
GT LE N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW ALL
.49-06 to 0 204 96 0 834 0 0 0 0 0 0 146 1490 381 835 0 3986
0 1.4 7 .0 5.7 .0 .0 0 0 .0 .0 1.0 10.2 2.6 5.7 .0 1.7
.51-06 to 6.49-06 323 453 216 0 289 0 0 49 0 39 0 759 37 111 149 0 2425
2.2 4.5 2.1 .0 7.7 .0 .0 3 0 .3 .0 6.2 10.5 3.4 6.7 .0 2.7
.69-06 to 5.51-06 298 169 170 93 130 0 190 171 0 80 36 621 187 130 305 0 2580
4.3 5.7 3.3 .6 8.6 .0 1.3 1.5 0 8 .2 10.5 11.7 4.3 8.8 .0 3.9
.98-06 to 4.69-06 74 439 224 85 24 0 428 154 157 58 36 912 367 355 485 0 3798
4.8 8.7 4.8 1.2 8.7 .0 4.2 2.6 1.1 1.2 .5 16.7 14.3 6.7 12.2 .0 5.5
.39-06 to 3.98-06 491 508 87 616 88 0 448 163 178 290 1 453 323 428 295 55 4424
8.1 12.1 5.4 5.4 9.4 .0 7.3 3.7 2.3 3.2 .5 19.8 16.5 9.6 14.2 .4 7.4
.88-06 to 3.39-06 638 558 123 671 645 0 637 74 468 200 79 420 527 283 497 371 6391
12.5 16.0 6.3 10.0 13.8 .0 13.0 4.2 5.5 4.6 1.0 22.7 20.1 11.6 17.6 2.9 10.1
.45-06 to 2.88-06 862 628 501 926 386 510 1119 282 146 194 134 132 528 227 730 170 7475
18.4 20.3 9.7 l6.4 l6.4 3.5 20.7 6.1 6.5 5.9 2.0 23.6 23.7 13.1 22.6 4.1 13.3
.08-06 to 2.45-06 1085 495 248 296 1311 366 1198 241 63 346 696 61 395 1083 437 260 8581
25.8 23.7 11.4 18.4 25.4 6.0 28.9 7.8 6.9 8.3 6.7 24.0 26.4 20.5 25.6 5.9 17.0
.77-06 to 2.08-06 1206 1192 730 640 1008 1125 1184 119 806 744 1120 694 723 879 1302 765 14237
34.1 31.8 16.4 22.8 32.3 13.7 37.0 8.6 12.5 13.4 14 .4 28.8 31.4 26.6 34.5 11.1 23.1
.50-06 to 1.77-06 989 2230 1271 583 458 891 1044 434 772 502 998 1558 984 1004 1281 859 15858
40.9 47.1 25.1 26.8 35.4 19.8 44 .2 11.6 17.7 16.8 21.2 39.4 38.1 33.4 43.3 17.0 29.9
.28-06 to 1.50-06 1167 2138 1650 992 1233 1064 425 1046 566 335 957 1706 1372 684 1889 2408 19632
48.9 61.8 36.4 33.6 43.9 27.1 47.1 18.7 21.6 19.1 27.8 51.1 47.5 38.1 56.2 33.5 38.3
.09-06 to 1.28-06 1589 1561 3186 1569 1090 1123 654 1870 332 1045 793 724 992 684 1519 1490 20221
59.8 72.5 58.3 44 .3 51.4 34.8 51.6 31.5 23.9 26.3 33.2 56.1 54.3 42.8 66.6 43.7 46.9
.23-07 to 1.09-06 1310 1246 2043 1643 884 1301 291 746 1060 465 647 645 1017 924 1240 1565 17027
68.7 81.0 72.3 55.6 57.4 43.7 53.6 36.6 31.2 29.4 37.7 60.5 61.3 49.1 75.1 54 .4 54.2
.84-07 to 9.23-07 1224 1127 1353 1197 1145 1708 949 990 1413 527 1292 718 927 1459 410 1462 17901

77.1 88.7 81.5 63.8 65.3 55.4 60.1 43 .4 40.8 33.1 46 .5 65.4 67.6 59.1 77.9 64.4 61.9

2.3-91



CHI/Q RANGE

GT

6.67-07

5.67-07

4.82-07

4.09-07

3.48-07

2.96-07

2.51-07

2.14-07

1.82-07

1.54-07

1.31-07

1.12-07

9.48-08

8.06-08

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.84-07

.67-07

.67-07

.82-07

.09-07

.48-07

.96-07

.51-07

.14-07

.82-07

.54-07

.31-07

.12-07

.48-08

.06-08

1512
87.5
493
90.9
521
94 .4
233
96.0

59
96.4
163
97.5
287
99.5

99.

o)

100.

100.

100.

100.

100.

100.

O O O O O O O O O O O J o o

100.

NNE

625
93.0
475
96.3
332
98.5

27
98 .7

82
99.3

62
99.7

N
IS

100.

100.

100.

100.

100.

100.

100.

100.

O O O O O O O O O O o oo o o o o

100.

NE

911
87.8
434
90.7
244
92.4
239
94.0
138
95.0
291
97.0
213
98.4
122
99.3
105
100.0

100.

100.

100.

100.

100.

O O O O O O O O o o o o

100.

ENE

1555
7.5
819

80.1
667

84.6
544

88.4
543

92.1
563

95.9
185

97.2
118

98.0
271

99.9

99.9

100.

o

100.

100.

100.

O O O O O o o o

100.

1188
73.4
1239
81.9
1271
90.6
382
93.2
202
94 .6
459
97.7
242
99.4

33
99.6

15
99.7

100.

(@]

100.

100.

100.

100.

O O O O O O o o o o

100.

BRAIDWOOD-UFSAR

TABLE 2.3-35

ESE

1189
63.6
1157
71.5
1211
79.8
1130
87.6
560
91.4
354
93.8
435
96.8
32
97.0
158
98.1
71
98.6
62
99.0
23
99.2
53
99.6
42
99.8
22
100.0

SE

1021
67.1
1369
76.4
1366
85.8
528
89.4
878
95.4
273
97.3
142
98.3
227
99.8

N
NN

100.

100.

100.

100.

100.

100.

O O O O O O O O o o o o o

100.

(Cont’d)

DOWNWIND SECTOR

SSE

1489
53.6
963
60.2
1669
71.7
456
74.8
642
79.2
773
84.5
573
88.4
536
92.1
307
94.2
445
97.2
342
99.6
3
99.6
58
100.0

0
100.0
0
0

100.

1225
49.2
1126
57.0
1121
64.6
1874
77.5
400
80.2
660
84.7
744
89.8
835
95.6
269
97.4
168
98.5
111
99.3
53
99.7
23
99.8
7
99.9
18
100.0

*X/Q values, expressed in (sec/m?), are based on hourly onsite meteorological data
for the period of record January 1974 - December 1976.
Key: 6.67-07 = 6.67 x 1077,

2.3-92

SSW

800
38.5
796
44 .0
2246
59.4
955
65.9
719
70.9
887
76.9
1131
84.7
409
87.5
725
92.4
385
95.1
127
96.0
14
96.1
79
96.6
375
99.2
122
100.0

SW

611
50.7
530
57.3
233
55.9
655
60.4
856
66.3
1004
73.2
815
78.7
1139
86.6
382
89.2
176
90.4
200
91.7
287
93.7
121
94.5
97
95.2
700
100.0

WSW

1014
72 .4
320
74.6
312
76.7
567
80.6
522
84 .2
469
87.4
169
88.5
455
91.7
417
94.5
279
96 .4
62
96.8
21
97.0
26
97.2
32
97.4
381
100.0

W

874
73.6
564
77.5
486
80.8
375
83.4
206
84.8
1020
91.8
213
93.2
253
95.0
308
97.1
299
99.1
87
99.7
1
99.7
40
100.0
0
100.0
0
100.0

WNW

1162
67.1
1281
75.9
1133
83.6
742
88.7
605
92.9
360
95.3
445
98.4
232
100.0

100.

100.

100.

100.

100.

100.

O O O O O O O O O o o o o

100.

NW

950

84.4

875

90.4

890

96.5

367

99.0

129

99.9

100.0

100.

100.

100.

100.

100.

100.

100.

100.

O O O O O O O O O O OO oo o o o o o

100.

NNW

1869
77.2
1272
86.0
761
91.2
682
95.8
388
98.5
26
98.7

98.7

149

99.7

100.

o

100.

100.

100.

100.

100.

O O O O O O O o o o o o

100.

ALL

17995
69.6
13713
75.5
14463
81.7
9764
85.8
6929
88.8
7374
92.0
5638
94 .4
4598
96 .4
3033
97.7
1871
98.5
1008
98.9
402
99.1
400
99.2
553
99.5
1243
100.0



BRAIDWOOD-UFSAR

TABLE 2.3-36

MAXIMUM x/Q AT THE OUTER BOUNDARY OF THE

LOW POPULATION ZONE (1811 METERS), BRAIDWOOD SITE

*

DOWNWIND X/ Q
SECTOR 8 HOURS 16 HOURS 72 HOURS 624 HOURS
N 9.5 1.3 .32 .063
NNE 13. 1.9 .50 .079
NE 11. 1.4 .31 .086
ENE 6.3 .94 .22 .057
E 18. 3.1 .70 .14
ESE 2.8 .45 .10 .029
SE 6.7 .94 .22 .055
SSE 5.7 85 .23 .058
S 7.6 1.0 .25 .045
SSW 6.6 .94 .24 .059
SE 20. 2.7 .61 .049
WSW 19. 3.1 .70 .16
W 18. 2.4 .60 .17
WNW 12. 1.6 .41 .072
NW 15. 2.0 .46 .088
NNW 2.7 .48 .15 .035
All sectors 20. 3.3 1.4 .69

x/Q values, expressed in (sec/m®) x 10™*, are based on hourly
onsite meteorological data for the period of record January
1974 - December 1976.

2.3-93



BRAIDWOOD-UFSAR

TABLE 2.3-37

FIVE % PROBABILITY LEVEL x/Q AT THE OUTER BOUNDARY OF THE

LOW POPULATION ZONE (1811 METERS), BRAIDWOOD SITE

*

DOWNWIND X/ Q
SECTOR 8 HOURS 16 HOURS 72 HOURS 624 HOURS
N 5.2 1.2 0.63 0.40
NNE 6.9 1.4 0.70 0.54
NE 5.0 0.96 0.50 0.38
ENE 6.6 1.3 0.52 0.35
E 7.2 1.4 1.1 0.73
ESE 5.0 1.1 0.48 0.23
SE 8.5 2.1 0.94 0.37
SSE 5.2 1.3 0.57 0.27
S 6.0 1.3 0.53 0.30
SSW 6.2 1.4 0.78 0.29
SW 7.2 1.4 0.77 0.22
WSW 10. 2.2 1.5 0.55
W 16. 3.3 1.5 0.94
WNW 9.0 1.5 0.80 0.41
NW 9.8 2.1 0.79 0.74
NNW 5.8 1.1 0.46 0.22
All sectors 7.1 1.4 0.71 0.41

x/Q values, expressed in (sec/m’®) x 10°°, are based on
hourly onsite meteorological data for the period of record
January 1974 - December 1976.

2.3-94



BRAIDWOOD-UFSAR

TABLE 2.3-38

\

FIFTY % PROBABILITY LEVEL x/Q AT THE OUTER BOUNDARY OF

LOW POPULATION ZONE (1811 METERS), BRAIDWOOD SITE

*

DOWNWIND X/ Q
SECTOR 8 HOURS 16 HOURS 72 HOURS 624 HOURS

N 6.8 1.9 1.1 1.3
NNE 6.6 1.9 1.1 1.5
NE 5.5 1.5 0.90 1.2
ENE 5.8 1.5 0.76 1.0
E 5.2 1.5 0.75 1.1
ESE 5.2 1.5 0.76 0.85
SE 5.7 1.6 0.74 1.2
SSE 5.4 1.5 0.64 0.71
S 5.4 1.6 0.63 0.66
SSW 5.6 1.6 0.58 0.53
SW 6.1 1.7 0.75 0.69
WSW 11. 2.5 1.2 1.3
W 14. 3.2 1.2 1.2
WNW 13. 2.7 0.98 0.91
NW 8.8 2.3 1.0 1.4
NNW 7.1 1.9 0.81 0.99

All sectors 6.6 1.8 0.85 1.0

x/Q values, expressed in (sec/m’) x 10°°, are based on
hourly onsite meteorological data for the period of record
January 1974 - December 1976.

2.3-95



BRAIDWOOD-UFSAR

TABLE 2.3-39

ANNUAL AVERAGE x/Q AT THE ACTUAL

BRAIDWOOD SITE BOUNDARY

DOWNWIND ACTUAL SITE
SECTOR BOUNDARY (km) x/Q"
N 0.61 8.5
NNE 0.91 5.0
NE 0.79 4.1
ENE 0.70 4.9
E 1.04 2.3
ESE 2.71 0.86

SE 3.41 0.65
SSE 3.44 0.57
S 4.63 0.34
SSW 0.98 1.4
SW 0.63 2.8
WSW 0.53 6.3

W 0.52 12.
WNW 0.50 11.
NW 0.50 7.8
NNW 0.51 6.7

x/Q values, expressed in (sec/m®) x 107, are based on
hourly onsite meteorological data for the period of record
January 1974 - December 1976.

2.3-96



BRAIDWOOD-UFSAR

TABLE 2.3-40

ANNUAL AVERAGE x/Q AT VARIOUS DISTANCES FROM THE BRAIDWOOD STATION"

X/Q

DOWNWARD 0.5 1.5 2.5 3.5 4.5 7.5 15 25 35 45
SECTOR MILES MILES MILES MILES MILES MILES MILES MILES MILES MILES

N 56. 14. 8.2 5.7 4.3 2.4 1.0 0.55 0.36 0.27
NNE 60. 15. 9.0 6.4 4.8 2.7 1.2 0.62 0.41 0.30
NE 40. 11. 6.7 4.8 3.6 2.0 0.89 0.48 0.32 0.23
ENE 40. 9.8 6.0 4.2 3.2 1.8 0.78 0.43 0.28 0.21
E 33. 8.9 5.6 4.0 3.1 1.8 0.79 0.43 0.29 0.22
ESE 34. 9.5 5.9 4.2 3.2 1.8 0.77 0.41 0.27 0.20
SE 31. 8.8 5.6 4.0 3.1 1.8 0.81 0.44 0.30 0.22
SSE 25. 7.6 5.0 3.6 2.8 1.6 0.72 0.39 0.26 0.19
S 19. 5.8 3.9 2.9 2.2 1.3 0.58 0.32 0.21 0.16
SSW 19. 6.0 3.9 2.9 2.2 1.2 0.55 0.29 0.19 0.14
SW 20. 6.5 4.1 2.9 2.2 1.3 0.54 0.29 0.19 0.14
WSW 33. 8.7 5.4 3.9 2.9 1.6 0.71 0.38 0.25 0.18
W 57. 13. 7.5 5.2 3.9 2.2 0.95 0.51 0.34 0.25
WNW 49. 11. 6.2 4.3 3.2 1.8 0.80 0.43 0.29 0.22
NW 36. 8.7 5.3 3.8 2.9 1.6 0.71 0.38 0.26 0.19
NNW 33. 8.6 5.3 3.7 2.8 1.6 0.70 0.38 0.25 0.18

x/Q values, expressed in (sec/m?) x 1078, are based on hourly onsite meteorological data
for the period of record January 1974 - December 1976.
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Table 2.3-41 has been deleted intentionally
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TABLE 2.3-42 has been deleted intentionally.
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TABLE 2.3-43

A COMPARISON OF AVERAGE MONTHLY TEMPERATURES FROM

BRAIDWOOD (1974-1976) AND SPRINGFIELD (1941-1970)

AVERAGE
MONTH BRAIDWOOD SPRINGFIELD
January 24.1 26.7
February 30.8 30.4
March 38.5 39.4
April 49.3 53.1
May 59.9 63.4
June 69.7 72.9
July 74 .1 76.1
August 71.7 74 .4
September 60.9 67.2
October 52.1 56.6
November 38.6 41.9
December 27.2 30.5
Year 49.7 52.7
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- TOTAL SUSPENDED PARTICULATES

TABLE 2.3-44

(MICROGRAMS PER CUBIC METER)

NUMBER OF SAMPLES

HIGHEST SAMPLES

ANNUAL STATISTICS

>150 >260 GEOMETRIC STD. GEO.

STATION ADDRESS TOTAL ue M ue M’ 1st 2nd 3rd 4th MEAN DEVIATION
COOK COUNTY
Arlington Heights 33 S. Arlington Heights Rd. 115 2 0 168 152 147 146 62 1.55
Bedford Park 6535 S. Central 60 2 0 254 155 146 127 73 1.50
Bedford Park 6700 S. 78th Ave. 60 0 0 133 126 125 117 64 1.49
Blue Island 12700 Sacramento 115 11 1 282 216 205 196 78 1.55
Blue Island (RASN) 12700 Sacramento 4 0 0 117 70 57 56
Calumet City 755 Pulaski Road 111 7 1 264 200 200 183 66 1.63
Chicago Heights 450 State Street 24 5 0 243 238 216 172
Chicago Heights Dixie Highway and 10th 108 3 0 191 178 175 147 56 1.65
Cicero 15th St. and 50th Avenue 101 4 0 210 172 160 155 76 1.54
Des Plaines 1755 S. Wolf Road 111 1 0 157 142 141 134 58 1.58
Evanston 1454 Elmwood 52 0 0 113 89 82 73 39 1.45
Flossmoor 999 Kedzie Avenue 107 1 0 174 144 144 138 55 1.57
Franklin Pk. 3400 N. Rose Street 113 3 0 179 160 156 138 59 1.58
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TABLE 2.3-44

(Cont'd)

NUMBER OF SAMPLES

HIGHEST SAMPLES

ANNUAL STATISTICS

>150 >260 GEOMETRIC STD. GEO.
STATION ADDRESS TOTAL ue M ue M’ 1st 2nd 3rd 4th MEAN DEVIATION
Glenview 1930 Prairie Street 30 1 0 176 125 124 120
Harvey 157th and Lexington 106 9 0 229 221 215 207 67 1.70
Hillside Wolf Road and Harrison 113 2 0 172 166 138 126 57 1.56
McCook 50th Street and Glencoe 56 15 0 209 187 181 179 110 1.53
McCook Route 66 and Lawndale 50 10 0 219 217 199 187 101 1.53
Midlothian 15202 Crawford Avenue 116 3 0 158 154 152 142 49 1.58
Morton Grove 9111 Waukegan 111 2 0 169 151 145 125 58 1.62
Niles 8955 Greenwood Avenue 106 1 0 201 141 140 127 56 1.62
Oak Park Lake and Grove St. 112 0 0 137 122 111 107 53 1.52
Orland Park 133rd and LaGrange 109 1 0 177 142 135 134 52 1.67
Palatine 1000 Quentin Road 114 3 0 162 156 152 138 49 1.64
Park Forest 100 Park Avenue 109 1 0 155 134 127 114 48 1.56
River Forest Lathrop and Oak Avenue 115 1 0 173 134 130 128 55 1.58
Skokie 4401 Dempster 54 1 0 208 125 109 93 48 1.82
Skokie 7701 Lincoln 56 0 0 140 113 110 106 55 1.57
Summit 60th and 74th Avenue 111 11 0 196 186 172 163 78 1.63

2.3-102



BRAIDWOOD-UFSAR

TABLE 2.3-44 (Cont'd)

NUMBER OF SAMPLES HIGHEST SAMPLES ANNUAL STATISTICS

>150 >260 GEOMETRIC STD. GEO.

STATION ADDRESS TOTAL ue M ue M’ 1st 2nd 3rd 4th MEAN DEVIATION
Wilmette 9th Street and Central Avenue 113 0 0 142 124 112 102 43 1.71
Winnetka 112 Willow 58 0 0 111 89 84 81 39 1.65
Chicago:
Addams Elementary
School 10810 S. Avenue "H" 114 33 8 385 351 342 329 118 1.69
Anthony Elementary
School 9800 S. Torrence Ave. 109 17 1 313 248 232 230 88 1.65
Austin West High
School 118 North Central 114 10 0 238 187 173 170 80 1.70
Calumet High Sch. 8131 South May St. 112 8 1 278 255 213 175 69 1.60
Carver High Sch. 801 East 133rd P1. 108 13 2 292 285 235 232 83 1.62
CAMP 445 Plymouth Court 7 2 0 202 174 115 98
Central Office
Building 320 North Clark 4 0 0 101 78 74 44
Chicago Vocational
H.S. 2100 E. 87th Street 105 8 2 282 281 200 177 75 1.69

2.3-103



BRAIDWOOD-UFSAR

TABLE 2.3-44 (Cont'd)

NUMBER OF SAMPLES HIGHEST SAMPLES ANNUAL STATISTICS
>150 >260 GEOMETRIC STD. GEO.
STATION ADDRESS TOTAL ue M ue M’ 1st 2nd 3rd 4th MEAN DEVIATION

Cooley Vocational
H.S. 1225 North Sedgwick 114 19 1 373 245 235 234 95 1.57
Crib 68th St. and Lake

Michigan 67 1 0 152 148 145 136 50 1.99
Edgewater 5358 North Ashland

Avenue 101 4 0 218 208 167 157 65 1.62
Farr Dormitory 3300 S. Michigan Ave. 29 2 0 245 155 147 140
Fenger Junior
College 11220 South Wallace 106 12 2 291 277 245 233 72 1.66
G.S.A. Building 538 South Clark 111 6 0 225 221 183 163 78 1.59
Hale Elementary
School 6140 South Melvina Ave. 111 13 3 378 287 280 250 88 1.64
Kelly High School 4136 South California 113 10 1 374 241 233 213 81 1.60
Kenwood High
School 5015 Blackstone 110 9 3 309 300 261 215 66 1.76
Lakeview High
School 4015 North Ashland 113 7 0 251 204 178 175 66 1.71
Lindblom High
School 6130 S. Wolcott Ave. 106 6 2 288 261 230 175 77 1.58
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TABLE 2.3-44 (Cont'd)

NUMBER OF SAMPLES HIGHEST SAMPLES ANNUAL STATISTICS
>150 >260 GEOMETRIC STD. GEO.
STATION ADDRESS TOTAL ue M ue M 1st 2nd 3rd 4th MEAN DEVIATION

Logan Square 2960 W. Cortland Ave. 56 1 0 160 142 140 138 73 1.51
Medical Center 1947 W. Polk 58 5 0 177 168 164 164 79 1.53
South Water Filt.
Plant 3300 E. Cheltenham 92 13 3 405 319 269 260 78 1.90
Steinmetz High
School 3030 N. Mobile Avenue 111 1 0 219 139 136 133 62 1.59
Stevenson Elem.
School 8010 S. Kostner Avenue 104 9 2 429 265 323 170 69 1.74
Sullivan High
School 6631 N. Bosworth 106 1 0 156 146 127 121 53 1.69
Taft High School 5625 N. Natoma 100 11 1 276 220 210 207 70 1.81
Von Steuben High
School 5039 N. Kimball Ave. 109 3 0 176 159 154 148 59 1.63
Washington High
School 3500 E. 114th St. 113 67 19 1106 688 617 601 170 1.72
DuPAGE COUNTY
Addison 130 W. Army Trail Rd. 56 0 0 112 108 107 100 54 1.43
Bensenville Main and York 56 10 1 267 213 211 209 88 1.68
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TABLE 2.3-44 (Cont'd)

NUMBER OF SAMPLES HIGHEST SAMPLES ANNUAL STATISTICS
>150 >260 GEOMETRIC STD. GEO.
STATION ADDRESS TOTAL ue M ue M’ 1st 2nd 3rd 4th MEAN DEVIATION
Bensenville 375 Meyer 59 2 0 159 154 146 143 63 1.63
Elmhurst 118 Schiller 58 2 0 235 160 147 130 71 1.53
Naperville 175 Jackson Street 57 1 0 165 135 125 123 58 1.52
West Chicago DuPage County Airport 55 0 0 127 119 118 109 48 1.51
West Chicago 128 W. McConnell 54 2 0 179 167 135 131 56 1.47
Wheaton 201 Reber Street 59 0 0 145 130 111 108 59 1.53
KANE COUNTY
Elgin 1002 North Liberty 42 0 0 139 118 117 117 56 1.56
KANKAKEE COUNTY
Bradley 610 East Liberty 51 4 1 281 206 167 166 70 1.72
KENDALL COUNTY
Plano Main Street 24 0 0 135 122 114 109
LAKE COUNTY
Island Lake Island Lake Grade School 56 1 0 155 101 99 95 47 1.59
Lake Bluff 121 E. Sheridan 55 0 0 124 88 86 75 40 1.52
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TABLE 2.3-44 (Cont'd)

NUMBER OF SAMPLES

HIGHEST SAMPLES

ANNUAL STATISTICS

>150 >260 GEOMETRIC STD. GEO.

STATION ADDRESS TOTAL ue M ue M’ 1st 2nd 3rd 4th MEAN DEVIATION
North Chicago
(RASN) 1850 Lewis Avenue 36 0 0 145 140 100 91
Waukegan 106 Utica 60 2 0 159 151 149 148 62 1.56
Waukegan Golf and Jackson 44 0 0 139 127 127 106 46 1.74
Waukegan 2200 Brookside 58 0 0 143 117 110 110 52 1.52
McHENRY COUNTY
Cary 1st St. and Three Oaks Rd. 51 0 0 126 110 84 82 41 1.55
Crystal Lake Franklin and Caroline 45 0 0 108 99 98 80 44 1.49
WILL COUNTY
Crete North and Elizabeth 39 0 0 108 99 98 80 -- ---
Joliet 5 East Van Buren 38 1 1 368 137 128 128 -- ---
Joliet Midland and Campbell 44 0 0 146 146 139 121 -- ---
Joliet 1425 North Broadway 30 2 0 163 154 139 120 -- -—-
Joliet Copperfield and Briggs 29 0 0 142 81 61 59 -- ---
Joliet Joliet and Benton 56 6 0 210 200 171 163 80 1.69
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TABLE 2.3-44 (Cont'd)

NUMBER OF SAMPLES HIGHEST SAMPLES ANNUAL STATISTICS

>150 >260 GEOMETRIC STD. GEO.

STATION ADDRESS TOTAL ue M ue M’ 1st 2nd 3rd 4th MEAN DEVIATION
Joliet 1216 Houbolt 49 0 0 127 95 87 86 48 1.57
Joliet 501 Ella 38 3 0 165 161 158 135 80 1.51
Lockport 5th and Madison 44 2 0 164 157 150 146 63 1.64
Mokena 10940 Front Street 52 3 0 207 177 162 143 62 1.56
Monee 432 E. Main Street 40 1 0 188 140 134 109 56 1.62
Plainfield 1005 Eastern 44 3 0 165 162 156 135 59 1.62
Rockdale Well #2 Pump Station 56 3 1 262 158 155 150 87 1.46
Romeoville Naperville Road 44 2 0 160 155 146 135 58 1.71
Wilmington South Joliet Street 44 0 0 123 111 110 105 54 1.51
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TABLE 2.3-45

1977 - SHORT-TERM TRENDS FOR TOTAL

SUSPENDED PARTICULATES

ANNUAL MEAN (UG M)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
Arlington Heights 33 S. Arlington Heights Rd. - - - - 72 67 62
Bedford Park 6535 S. Central 99 105 93 104 104 78 73
Bedford Park 6700 S. 78th Ave. 83 85 88 93 79 69 64
Blue Island 12700 Sacramento 80 66 97 93 92 85 78
Calumet City 755 Pulaski Road 68 56 71 90 77 74 66
Chicago Heights 450 State Street - 80 71 - 139 - -
Chicago Heights Dixie Highway and 10th 61 47 60 72 63 63 56
Cicero 15th Street and 50th Avenue 77 74 88 89 90 75 76
Des Plaines 1755 South Wolf Road 53 44 59 57 61 54 58
Evanston 1454 Elmwood - 60 51 42 41 38 39
Flossmoor 999 Kedzie Avenue 45 50 60 63 58 66 55
Franklin Pk. 3400 North Rose Street 63 53 63 69 70 59 59
Glenview 1930 Prairie Street 65 68 61 54 - - -
Harvey 157th and Lexington 89 56 78 83 79 75 67
Hillside Wolf Road and Harrison 58 59 67 74 68 68 57
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TABLE 2.3-45 (Cont'd)

ANNUAL MEAN (UG M?®)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
McCook 50th Street and Glencoe 114 113 125 94 104 101 110
McCook Route 66 and Lawndale 135 120 107 96 99 91 101
Midlothian 15202 Crawford Avenue 54 42 57 68 62 59 49
Morton Grove 9111 Waukegan 70 51 61 57 - 54 58
Niles 8955 Greenwood Avenue 49 46 66 63 68 56 56
Oak Park Lake and Grove St. - - - - 53 - 53
Orland Park 133rd and LaGrange 63 48 58 61 65 69 52
Palatine 1000 Quentin Road 47 33 43 52 51 57 49
Park Forest 100 Park Avenue 50 43 51 57 51 47 48
River Forest Lathrop and Oak Avenue 66 54 67 68 67 59 55
Skokie 4401 Dempster - - 63 - 39 49 48
Skokie 7701 Lincoln - - - - 44 58 55
Summit 60th and 74th Avenue 57 62 86 87 89 88 78
Wilmette 9th Street and Central Avenue 44 38 41 54 48 42 43
Winnetka 112 Willow 53 61 36 39 38 42 39

2.3-110



BRAIDWOOD-UFSAR

TABLE 2.3-45 (Cont'd)

ANNUAL MEAN (UG M?®)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
Chicago:
Addams Elementary School 10810 South Avenue "H" 132 115 122 129 105 131 118
Anthony Elementary School 9800 South Torrence Avenue 102 97 91 95 86 90 88
Austin West High School 118 North Central - - - - - 89 80
Calumet High School 8131 South May Street 92 80 82 80 69 73 69
Carver High School 801 East 133rd Place 108 101 92 73 73 91 83
CAMP 445 Plymouth Court 173 155 156 120 121 122 -
Central Office Building 320 Clark 115 97 82 - - -
Chicago Vocational High School 2100 E. 87th Street 99 84 82 91 76 79 75
Cooley Vocational High School 1225 North Sedgwick 132 116 126 112 94 94 95
Crib 68th St. and Lake Michigan - - 62 52 - - 50
Edgewater 5358 North Ashland - - - - - 69 65
Farr Dormitory 3300 South Michigan Ave. 109 87 79 85
Fenger Junior College 11220 South Wallace 93 79 79 85 80 80 72
G.S.A. Building 538 South Clark 116 101 108 103 95 80 78

2.3-111



BRAIDWOOD-UFSAR

TABLE 2.3-45 (Cont'd)

ANNUAL MEAN (UG M?®)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
Hale Elementary School 6140 South Melvina 100 87 92 80 68 88 88
Kelly High School 4136 South California 96 96 88 90 85 83 81
Kenwood High School 5015 Blackstone 91 80 76 70 65 71 66
Lakeview High School 4015 North Ashland 93 80 83 75 70 72 66
Lindblom High School 6130 South Wolcott Ave. 83 89 80 63 75 77
Logan Square 2960 W. Cortland Ave. 104 85 78 81 72 66 73
Medical Center 1947 West Polk 122 103 127 86 90 72 79
South Water Filt. Plant 3300 E. Cheltenham 95 67 68 68 67 67 78
Steinmetz High School 3030 N. Mobile Ave. 72 67 72 65 67 64 62
Stevenson Elem. School 8010 S. Kostner Ave. 87 83 79 69 75 77 69
Sullivan High School 6631 N. Bosworth 84 71 65 63 57 58 53
Taft High School 5625 N. Natoma 76 70 76 76 60 64 70
Von Steuben High School 5039 N. Kimball Ave. 85 48 64 64 70 59
Washington High School 3500 E. 114th Street 168 134 163 153 148 175 170
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TABLE 2.3-45 (Cont'd)

ANNUAL MEAN (UG M?®)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
DuPAGE COUNTY
Addison 130 W. Army Trail Rd. 72 91 81 66 68 53 54
Bensenville Main and York 160 114 110 100 93 109 88
Bensenville 375 Meyer - - - 55 57 63
Elmhurst 118 Schiller 94 95 69 73 69 69 71
Naperville 175 Jackson Street - 65 69 68 58 58
West Chicago DuPage County Airport - 51 51 68 51 48
West Chicago 128 W. McConnell - - 60 58 70 59 56
Wheaton 201 Reber Street 75 76 51 40 58 59
KANE COUNTY
Elgin 1002 North Liberty 89 92 56 57 60 59 56
KANKAKEE COUNTY
Bradley 610 East Liberty - - - - 70
KENDALL COUNTY
Plano Main Street - - N N 62

2.3-113



BRAIDWOOD-UFSAR

TABLE 2.3-45 (Cont'd)

ANNUAL MEAN (UG M?®)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
LAKE COUNTY
Island Lake Island Lake Grade School 89 53 58 41 47 46 47
Lake Bluff 121 E. Sheridan 50 55 43 39 42 43 40
North Chicago 1850 Lewis Avenue 86 83 69 58 65 58 62
Waukegan Golf and Jackson - - - - - 46
Waukegan 2200 Brookside - - - - - 52
McHENRY COUNTY
Cary 1st St. and Three Oaks Rd. 64 60 41
Crystal Lake Franklin and Caroline 44 53 46 49 44
WILL COUNTY
Crete North and Elizabeth 96 84 56 65 60 72
Joliet 5 East Van Buren 105 81 77 91
Joliet Midland and Campbell 87 97 68 87 71 72
Joliet 1425 North Broadway 98 97 78 86 78
Joliet Copperfield and Briggs 97 84 66 72 72 71
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TABLE 2.3-45 (Cont'd)

ANNUAL MEAN (UG M?®)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
Joliet Joliet and Benton 114 95 83 78 94 83 80
Joliet 1216 Houbolt - - 61 59 58 75 43
Joliet 501 Ella - - 63 85 79 82 80
Lockport 5th and Madison 87 79 62 74 70 68 63
Mokena 10940 Front Street 87 72 61 73 61 73 62
Monee 432 E. Main Street 61 49 41 63 48 64 56
Plainfield 1005 Eastern - - - 86 59
Rockdale Well #2 Pump Station 112 104 80 112 97 104 87
Romeoville Naperville Road 78 48 36 77 65 80 58
Wilmington South Joliet Street - - - - - 54

- Site not in operation during year shown.
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TABLE 2.3-46

1977 - SULFUR DIOXIDE

PARTS PER MILLION

NUMBER OF SAMPLES HIGHEST SAMPLES (PPM)

ANNUAL STATISTICS

3-HR 24 -HR 3-HR 24 -HR
AVG. AVG. AVG. AVG. ARITH. STD. GEO.
STATION ADDRESS 1 HR 24 HR >5 >14 1ST 2ND 1ST 2ND MEAN DEVIATION
COOK COUNTY
Bedford Park 6535 South Central 6647 0 0 .321 .110 .086 .046 .01e6 1.90
58 NA 0 NA NA .017 .015 .005 2.50
Bedford Park 6700 South 78th 57 NA 0 NA NA .017 .016 .004 1.78
Blue Island 12700 Sacramento 116 NA 1 NA NA .158 .085 .007 3.65
Blue Island (RASN) 12700 Sacramento 6 NA 0 NA NA .049 .029
Calumet City 755 Pulaski Road 7181 0 1 21 16 .15 .12 .02 2.61
113 NA 0 NA NA .027 .016 .003 2.32
Chicago Heights Dixie Highway
and 10th 7504 0 0 16 12 .06 .06 .02 2.31
113 NA 0 NA NA .030 .027 .003 2.64
Cicero 15th Street and
50th Avenue 117 NA 0 NA NA .063 .048 .007 3.62
Des Plaines 1755 South Wolf Road 112 NA 0 NA NA .028 .027 .003 2.38
Flossmoor 999 Kedzie 117 NA 0 NA NA .031 .025 .004 2.79
Harvey 157th and Lexington 108 NA 0 NA NA .038 .034 .004 2.87
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TABLE 2.3-46 (Cont'd)
NUMBER OF SAMPLES HIGHEST SAMPLES (PPM) ANNUAL STATISTICS
3-HR 24-HR 3-HR 24-HR
AVG. AVG. AVG. AVG. ARITH. STD. GEO.
STATION ADDRESS 1 HR 24 HR >5 >14 1ST 2ND 1ST 2ND MEAN DEVIATION
Hillside Wolf Road and
Harrison 7600 0 0 .17 .15 .08 .07 .02 2.31
116 NA 0 NA NA .035 .033 .002 2.02
McCook 50th Street and
Glencoe 7591 0 0 .138 117 .058 .058 .014 2.20
Morton Grove 9111 Waukegan 115 NA 0 NA NA .027 .021 .003 2.53
Oak Park 834 Lake Street 114 NA 0 NA NA .043 .039 .007 3.49
Park Forest 100 Park Ave. 113 NA 0 NA NA .042 .025 .003 2.57
Skokie 9800 Lawler 7216 0 0 .08 .08 .05 .04 .01 2.03
114 NA 0 NA NA .042 .023 .003 2.26
Summit 60th and 74th Ave. 111 NA 0 NA NA .034 .027 .007 3.30
Wilmette 9th Street and
Central Avenue 115 NA 0 NA NA .059 .040 .004 2.70
Chicago:
Addams Elementary
School 10810 South Ave. "H" 58 NA 0 NA NA .051 .044 .013 3.58
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TABLE 2.3-46 (Cont'd)
NUMBER OF SAMPLES HIGHEST SAMPLES (PPM) ANNUAL STATISTICS
3-HR 24-HR 3-HR 24-HR
AVG. AVG. AVG. AVG. ARITH. STD. GEO.
STATION ADDRESS 1 HR 24 HR >5 >14 1ST 2ND 1ST 2ND MEAN DEVIATION
Anthony Elementary
School 9800 South Torrence 53 NA 0 NA NA .069 .049 .008 3.23
Austin West
High School 118 North Central 1377 0 0 .06 .05 .02 .02
60 NA 0 NA NA .063 .044 .010 3.14
Calumet High
School 8131 South May 61 NA 0 NA NA .023 .013 .004 2.64
Carver High Sch. 801 East 133rd P1. 58 NA 0 NA NA .052 .039 .008 3.19
CAMP 445 Plymouth 7365 0 1 .207 .173 .142 .116 .017 -
7 NA 0 NA NA .041 .030
Cermak Pump Station 735 W. Harrison 3204 0 0 .10 .10 .08 .06
Central Office
Building 320 North Clark 0 - - - - - -
Chicago Vocational
H.S. 2100 E. 87th St. 60 NA 0 NA NA .053 .051 .010 3.13
Cooley Vocational
H.S. 1225 N. Sedgwick 61 NA 0 NA NA .083 .080 .013 4.24
Crib 68th St. and Lake
Michigan 36 NA 0 NA NA .073 .024 .009 2.86
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TABLE 2.3-46 (Cont'd)
NUMBER OF SAMPLES HIGHEST SAMPLES (PPM) ANNUAL STATISTICS
3-HR 24-HR 3-HR 24-HR
AVG. AVG. AVG. AVG. ARITH. STD. GEO.
STATION ADDRESS 1 HR 24 HR >5 >14 1ST 2ND 1ST 2ND MEAN DEVIATION
Edgewater 5358 N. Ashland 1859 0 0 .07 .07 .04 .04
56 NA 0 NA NA .049 .024 .007 3.09
Fenger Junior
College 11220 S. Wallace 2102 0 0 .07 .06 .03 .03
60 NA 0 NA NA .041 .037 007 3.24
G.S.A. Building 538 South Clark 56 NA 0 NA NA .115 .092 .019 4.22
Hale Elementary
School 6140 S. Melvina 61 NA 0 NA NA .082 . 043 .013 2.96
Kelly High
School 4136 S. California 60 NA 0 NA NA .031 .029 .006 2.91
Kenwood High Sch. 5015 Blackstone 2077 0 0 .04 .04 .03 .03
61 NA 0 NA NA .066 .064 .014 2.61
Lakeview High Sch. 4015 N. Ashland 61 NA 0 NA NA .078 .067 .011 3.25
Lindbloom High Sch. 6130 S. Wolcott 3777 0 0 .05 .05 .04 .04
60 NA 0 NA NA .043 .038 .007 3.26
Medical Center 1947 West Polk 7883 0 0 214 .149 .076 .073 .012 2.13
South Water Filt.
Plant 3300 E. Cheltenham 56 NA 0 NA NA .022 017 .005 2.63
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TABLE 2.3-46 (Cont'd)
NUMBER OF SAMPLES HIGHEST SAMPLES (PPM) ANNUAL STATISTICS
3-HR 24-HR 3-HR 24-HR
AVG. AVG. AVG. AVG. ARITH. STD. GEO.
STATION ADDRESS 1 HR 24 HR >5 >14 1ST 2ND 1ST 2ND MEAN DEVIATION
State Office
Building 160 North LaSalle 5854 0 0 .205 .200 122 .120
Steinmetz High
School 3030 North Mobile 59 NA 0 NA NA .049 .039 .010 3.14
Stevenson Elem.
School 8010 S. Kostner 2015 0 0 .05 .05 .02 .02
57 NA 0 NA NA .032 .020 .006 2.94
Sullivan High
School 6631 N. Bosworth 60 NA 0 NA NA 051 .047 .009 3.25
Taft High School 5625 N. Natoma 1813 0 0 .05 .05 .04 .04
56 NA 0 NA NA .049 .037 .007 3.27
Washington High
School 3500 E. 114th St. 60 NA 0 NA NA .056 .037 010 3.40
DuPAGE COUNTY
Bensenville 375 Meyer 44 NA 0 NA NA .037 .024 .007 2.48
LAKE COUNTY
Waukegan Golf and Jackson 6641 0 0 .100 .095 .087 .081 .012 2.07
Waukegan 3010 Grand Avenue 46 NA 0 NA NA .042 .020 .006 2.35

2.3-120



BRAIDWOOD-UFSAR

TABLE 2.3-46 (Cont'd)
NUMBER OF SAMPLES HIGHEST SAMPLES (PPM) ANNUAL STATISTICS
3-HR 24-HR 3-HR 24-HR
AVG. AVG. AVG. AVG. ARITH. STD. GEO.
STATION ADDRESS 1 HR 24 HR >5 >14 1ST 2ND 1ST 2ND MEAN DEVIATION
WILL COUNTY
Joliet Midland and Campbell 32 NA 0 NA NA .023 018
Joliet Joliet and Benton 8062 0 0 .172 .082 .045 .038 .008 .174
Lockport 5th and Madison 30 NA 0 NA NA .016 .011
Rockdale Well #2 Pump Station 32 NA 0 NA NA .025 .021
Romeoville Naperville Road 13 NA 0 NA NA .024 .013

NA - Not Applicable.
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1977 - SHORT-TERM TRENDS FOR SULFUR DIOXIDE

TABLE 2.3-47

ANNUAL MEAN (UG M°)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
COOK COUNTY
Bedford Park 6535 South Central .028 .017 .016 .021 .007 .018 .016
Bedford Park 6700 South 78th .026 .022 .016 .006 005 .004
Blue Island 12700 Sacramento - .004 .006 .016 .029 .019 .007
Calumet City 755 Pulaski .013 .009 .009 .012 .010 .02 .02
Chicago Heights Dixie Highway and 10th .013 .012 011 .012 .009 .02 .02
Cicero 15th Street and 50th Avenue .013 .012 .012 .010 .010 .007 .007
Des Plaines 1755 South Wolf Road - - .001 .002 .004 .003 .003
Flossmoor 999 Kedzie - - - - .008 .004
Harvey 157th and Lexington .015 .007 .008 .009 .011 .005 .004
Hillside Wolf Road and Harrison 009 .008 .004 .006 .006 .003 .02
McCook 50th and Glencoe 037 .035 .035 .015 .014
Morton Grove 9111 Waukegan 023 .006 .004 .004 .004 .003
Oak Park 834 Lake Street - - - - - - .007
Park Forest 100 Park Avenue 004 .004 .005 .004 .004 .002 .003
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TABLE 2.3-47 (Cont'd)

ANNUAL MEAN (UG M?®)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
Skokie 9800 Lawler - - - - .02 .01
Summit 60th and 74th Avenue .007 .007 .004 .015 .010 .007 .007
Wilmette 9th Street and Central Avenue .020 .005 .002 .003 .005 .003 .004
Chicago:
Addams Elementary School 10810 South Avenue "H" - .020 .026 .021 .016 .015 .013
Anthony Elementary School 9800 South Torrence - .015 .011 .003 .007 .009 .008
Austin West High School 118 North Central - - - - .006 .010
Calumet High School 8131 South May .015 .023 .016 .013 .009 .007 .004
Carver High School 801 East 133rd Place .024 .022 .01e6 .013 .008 .010 .008
CAMP 445 Plymouth - - .019 .019 .020 017
Cermak Pump Station 735 West Harrison - - - - -
Central Office Building 320 North Clark - - - .016 .010
Chicago Vocational High School 2100 E. 87th Street 007 .014 .014 .912 .009 .008 .010
Cooley Vocational High School 1225 North Sedgwick 030 .025 .022 .021 .016 .011 .013
Crib 68th and Lake Michigan - - - - - .009
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TABLE 2.3-47 (Cont'd)

ANNUAL MEAN (UG M?®)

STATION ADDRESS 1971 1972 1973 1974 1975 1976 1977
Edgewater 5358 North Ashland - - - - - - .007
Fenger Junior College 11220 South Wallace 017 .022 .016 .014 .011 .009 .007
G.S.A. Building 538 South Clark 027 .036 .030 .023 .019 .013 .019
Hale Elementary School 6140 South Melvina 017 .027 .021 .014 .011 .012 .013
Kelly High School 4136 South California 024 .020 .014 .011 .011 .007 .006
Kenwood High School 5015 Blackstone - .025 .019 .014 .011 .007 .014
Lakeview High School 4015 North Ashland .029 .027 .019 .010 .013 .009 .011
Lindbloom High School 6130 South Wolcott .016 .018 .011 .013 .008 .007 .007
Medical Center 1947 West Polk - - .031 .017 .015 .012
South Water Filt. Plant 3300 E. Cheltenham - .016 .015 .008 .006 .008 .005
Steinmetz High School 3030 North Mobile .018 .014 .009 .007 .007 .006 .010
Stevenson Elem. School 8010 South Kostner .012 .014 .019 .014 .011 .009 .006
Sullivan High School 6631 North Bosworth .019 .022 .016 .010 .006 007 .009
Taft High School 5625 North Natoma .01e6 .017 .012 .010 .007 .006 .007
Washington High School 3500 East 114th Street - - .021 .022 .013 .011 .010

- Site not in operation during year shown.
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TABLE 2.3-48

PRECIPITATION FOR AURORA AND KANKAKEE

PRECIPITATION

(inches) AURORA (1901-1962) KANKAKEE (1917-1962)
Monthly Maximum 14.86 (October 1954) 10.69 (October 1941)
Monthly Minimum 0.08 (January 1961) 0.10 (February 1947)
24 -hour Maximum 10.48 (October 1954) 8.43 (July 1957)

SNOWFALL

(inches) AURORA (1901-1962) KANKAKEE (1917-1962)
Monthly Maximum 36.4 (December 1951) 25.7 (January 1918)
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TABLE 2.3-49

MINIMUM EXCLUSION AREA BOUNDARY (MEAB) DISTANCES FOR BRAIDWOOD

MINIMUM EXCLUSION AREA

SECTOR BOUNDARY DISTANCE (feet)

N 1760
NNE 2000
NE 2165
ENE 2075
E 2075
ESE 2075
SE 2030
SSE 1875
S 1875
SSW 1875
SW 1840
WSW 1700
W 1700
WNW 1625
NW 1625
NNW 1625
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TABLE 2.3-50

BRAIDWOOD STATION JOINT WIND-STABILITY CLASS FREQUENCY DISTRIBUTION

(1994-1998)
34 FT METEOROLOGICAL TOWER LEVEL
Wind Direction Category
Stability g{‘é’ggr@%‘?% N [NNE| NE |[ENE| E | ESE | SE | SSE | S | ssw | sw |wsw | w | wNw | Nw | NNW | Total
2 0101 2 ] 30 1 3 2 0 3 0 0 7 0 0 | 0 15
3 32 | 20 | 99 | 71 | 78 | 37 | 52 74 | 63 | 38 | 27 | 42 | 51 | 34 | 39 | 27 | 793
1A 4 71 | 77 | 67 | 12 | 16 | 20 | 19 | 35 | 62 | 108 | 61 | 71 | 76 | 82 | 108 | 106 | 991
5 2 6] 0 0] 0 1 9 16 30 | 38 | 21 7 16 | 45 | 19 | 18 | 228
6 00 0 [ 0o 0 0 4 9 5 1 0 0 1 0 [ 0 | 20
7 0l 0] 0 ] 0 | 0 0 0 0 0 4 0 0 0 0 0 | 0 7
2 0111 5] 6 | 6 1 1 3 4 0 0 0 1 1 1 2 | 32
3 31 | 29 | 51 | 53 | 53 | 43 | 48 | 53 30 | 30 | 30 | 30 | 62 | 42 | 42 | 35 | ee2
2®) 4 32 | 45 | 37 | 18 | 15 7 13 | 27 | 48 | 61 | 49 | 54 | 47 | 8 | 74 | 66 | 679
5 5 | 4] 3 | 0|0 0 5 14 19 | 26 | 27 | 12 | 20 | 30 | 12 | 15 | 192
6 0 ]0] 0 0 o0 0 0 1 5 3 0 0 1 3 0 [ o 13
7 0l 0] 0 ] 0 | 0 0 0 0 1 1 0 0 0 0 0 | 0 2
2 T3 [ 3 | 12 [ 1 5 6 2 3 2 1 3 3 7 2 | 0 | 60
3 42 | 46 | 77 | 68 | 77 | 59 | 57 | 67 | 42 | 43 | 44 | 51 | 82 | 76 | 62 | 45 | 938
3(0) 1 41 | 44 | 47 | 9 | 16 7 | 23 | 47 54 | 74 | 81 | 79 | 78 | 104 | 106 | 70 | 880
5 9 |9 2 [ 0 | o0 1 7 22 | 26 | 49 | 22 | 20 | 19 | 34 | 15 | 16 | 251
6 110 0 | 0| o 0 0 2 2 11 0 1 1 5 0o | 0 | 23
7 0l 0] 0 | 0 | 0 0 0 0 0 3 0 0 0 0 0 | 0 3
2 40 | 72 | 105 | 167 | 151 | 50 | 28 | 23 5 | 13 | 25 | 32 | 49 | 81 | 87 | 55 | 993
3 293 | 348 | 507 | 601 | 397 | 294 | 295 | 326 | 178 | 164 | 241 | 364 | 482 | 464 | 534 | 436 | 5924
4(0) 4 250 | 419 | 452 | 247 | 98 | 130 | 236 | 362 | 330 | 392 | 490 | 400 | 546 | 635 | 437 | 436 | 5878
5 57 129 67 | 5 | 2 | 20 | 74 | 176 | 278 | 361 | 235 | 142 | 208 | 309 | 73 | 148 | 2374
6 9 | 11 0 [ 0 |0 0 0 18 | 67 | 98 | 40 | 19 | 46 | 45 | 2 | 19 | 364
7 0l 0] 0 ] 0 | o0 0 0 0 1 10 7 0 3 0 0 | 0 | 21
2 127 | 144 | 231 | 387 | 425 | 193 | 81 57 29 | 30 | 29 | 65 | 141 | 222 | 177 | 119 | 2451
3 325 | 405 | 394 | 531 | 390 | 489 | 575 | 633 | 380 | 295 | 363 | 646 | 547 | 558 | 402 | 356 | 7289
5(E) 4 155 | 199 | 207 | 106 | 56 | 126 | 285 | 511 | 655 | 808 | 443 | 310 | 315 | 381 | 156 | 202 | 4915
5 47 [ 101] 100 | 12 | 1 12 | 47 | 136 | 290 | 362 | 98 | 76 | 101 | 119 | 30 | 37 | 1569
6 12 [ 11 | 1 0 | 0 0 1 13 81 | 41 | 21 | 34 | 54 | 17 | 0 | 2 | 288
7 0 0] 0 ] 0o | o 0 0 2 5 5 8 5 7 0 0 | 0 | 32
2 109 | 75 | 121 | 189 | 287 | 207 | 100 | 59 33 | 44 | 41 | 85 | 184 | 281 | 193 | 120 | 2128
3 66 | 33 | 14 | 15 | 34 | 200 | 151 | 126 | 73 | 102 | 96 | 383 | 303 | 132 | 54 | 40 | 1822
6 (F) 4 0 [0 [ 1 0 [ o 0 3 18 15 | 114 | 30 | 16 | 3 1 1 1 | 203
5 0l 2 4 [ 0 o0 0 0 0 0 4 0 0 0 1 0 | 0 11
6 012 5 [ 00 0 0 0 0 0 0 4 0 0 0 | 0 1
7 0] 0 0 [ 0 o0 0 0 0 0 0 0 13 1 0 0 | o 14
2 70 | 64 | 63 | 95 | 156 | 94 | 42 | 22 | 22 | 21 | 30 | 48 | 116 | 172 | 116 | 94 | 1225
3 9 | 4| 0 | 4 | 25| 36 | 16 4 6 5 | 8 | 143 | 69 | 22 | 7 | 10 | 38
7(6) 4 110 0 | 0 | o 0 0 1 2 6 1 1 0 0 0 [ o 12
5 00 0 [ 0 o0 0 0 0 0 0 0 0 0 0 0 | 0 0
6 00 0 ] 0o 0 0 0 0 0 0 0 0 0 0 | 0 0
7 0 0] 0] 0o | o0 0 0 0 0 0 0 0 0 0 0 | 0 0
Notes:

1) Wind speed categories defined as follows:

Category Wind Speed (mph)
>0.8 to <3.5
>3.5t0 <7.5
>7.5t0<12.5

>12.5t0<18.5
>18.5 to <24

>24

~N[(o|o|A~|wiN

2) Wind speed Category 1 is assumed for calms occurrences.
Calm occurrences by stability class: A=0, B=0, C=0, D=0, E=3, F=20, G=19
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TABLE 2.3-51

BRAIDWOOD STATION JOINT WIND-STABILITY CLASS FREQUENCY DISTRIBUTION

(1994-1998)
203 FT METEOROLOGICAL TOWER LEVEL

Wind Direction Category

Stability

Wind Speed

Class Category“)(z) N NNE | NE | ENE E ESE SE SSE S SSW | SW WSW w WNW | NW | NNW | Total
2 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 2
3 14 15 34 42 32 24 24 25 27 21 8 16 19 8 9 8 326
1(A) 4 54 40 71 49 50 30 30 67 56 43 45 52 77 43 61 58 826
5 40 34 44 16 13 19 10 9 57 84 35 26 49 54 97 63 650
6 1 2 1 2 5 4 4 6 14 38 11 5 5 34 32 9 173
7 0 0 0 0 0 1 4 9 19 20 4 0 0 8 10 0 75
2 0 0 2 1 3 1 1 0 1 0 0 0 0 0 1 1 11
3 14 14 14 37 33 29 25 21 18 16 11 20 39 18 20 14 343
2 (B) 4 44 32 38 28 28 23 28 31 30 39 35 42 46 52 53 51 600
5 17 19 29 11 18 10 8 18 36 44 39 21 25 48 60 36 439
6 1 0 3 4 4 1 0 9 12 23 14 5 12 26 17 9 140
7 0 0 0 0 0 0 5 5 9 9 4 0 6 5 3 0 46
2 0 1 1 5 6 2 3 1 1 2 0 0 2 0 1 1 26
3 30 35 29 32 44 36 46 33 28 21 27 29 48 41 24 25 528
3(C) 4 40 35 48 40 44 32 30 37 41 43 48 67 63 78 76 58 780
5 23 16 36 13 15 10 11 22 34 50 58 46 40 66 75 39 554
6 3 4 5 4 1 3 8 14 25 32 12 12 9 26 18 8 184
7 1 0 0 0 0 0 6 4 9 30 2 2 3 18 2 3 80
2 17 28 40 51 38 17 10 14 13 10 12 17 18 28 31 25 369
3 168 | 126 188 | 202 | 225 108 135 109 97 75 119 143 170 178 251 229 2523
4 (D) 4 251 | 249 | 362 | 407 | 303 175 190 256 159 136 317 322 398 431 444 333 4733
5 168 | 278 | 419 | 300 | 178 134 150 213 | 270 | 260 360 303 410 492 400 320 4655
6 44 86 136 62 47 68 116 127 | 229 | 285 158 77 197 282 131 100 2145
7 10 6 10 3 4 26 51 68 144 | 311 74 33 105 169 38 49 1101
2 16 21 24 24 17 12 8 7 7 5 7 11 15 21 21 21 237
3 140 | 98 156 196 | 154 83 99 92 72 44 107 98 88 102 135 107 1771
5 (E) 4 292 | 253 | 408 | 534 | 553 | 254 364 362 | 283 | 225 308 411 370 421 372 380 5790
5 147 | 223 | 268 186 | 186 | 298 370 442 | 581 637 481 386 407 483 308 227 5630
6 30 61 76 31 28 73 106 187 [ 345 | 520 142 67 106 161 76 36 2045
7 20 33 55 16 1 27 45 70 191 249 58 57 109 90 29 5 1055
2 8 7 9 11 9 9 7 6 7 11 12 12 9 7 9 4 137
3 57 35 39 59 44 29 49 57 48 33 55 39 32 42 50 53 721
6 (F) 4 131 84 66 79 127 122 146 105 86 88 77 83 161 197 202 172 1926
5 33 24 19 16 46 155 130 54 63 36 112 115 227 168 54 23 1275
6 0 0 0 0 0 2 2 5 9 18 42 2 5 1 0 0 86
7 0 1 12 0 0 0 0 0 0 6 3 9 9 1 0 0 41
2 9 11 12 13 7 7 11 7 10 10 15 12 9 10 9 10 162
3 38 27 26 19 20 17 30 49 46 46 34 32 18 20 22 23 467
7(G) 4 71 34 26 20 47 49 52 34 10 12 25 26 42 69 66 69 652
5 9 10 5 2 7 32 32 9 1 3 6 24 74 95 30 14 353
6 0 0 0 0 0 0 2 1 0 0 4 2 7 0 0 0 16
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Notes:

1) Wind speed categories defined as follows:

Category

Wind Speed (mph)

>0.8t0 <3.5

>3.5t0 <7.5

>7.5t0<12.5

>12.5t0<18.5

>18.5to <24

~N[(o|o|h|wW|IN

>24

2) Wind speed Category 1 is assumed for calm occurrences.

Calm occurrences by stability class: A=0, B=0, C=0, D=0, E=1, F=0, G=2
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TABLE 2.3-52

BRATIDWOOD STATION

Control Room Fresh Air Intake

Turbine Building Emergency Air Intake

Main Main
ARCONY96 INPUT Containment | Plant gz?fgvy Steam | Containment | Plant gz?fgvy Steam
PARAMETER Wall Vent y Line Wall Vent y Line
Valves Valves
Break Break
Release Height (m) 29.7 61 9.8 7.9 29.7 61 9.8 7.9
Intake Height (m) 21.2 21.2 21.2 7.9 20.4 20.4 20.4 20.4
Horizontal Distance
from Intake to Stack 7.6 34.1 229 43.3 30.5 27.4 35.1 134
(m)
Elevation Difference
between Stack Grade 0 0 0 0 0 0 0 0
and Intake Grade (m)
Building Area (m’) 2916.7 2227.6 2916.7 2850.7 | 2916.7 752.6 2916.7 752.6
— | Direction from Intake 217 12 240 |82 176 51 176
= To Stack (°)
Z | Vertical Velocity (m/s) | 0 0 0 0 0 0 0 0
= [ Stack Flow (m’/s) 0 0 0 0 0 0 0 0
Stack Radius (m) 0 0 0 0 0 0 0 0
Initial Value of 6, (m) 8.18 0 0 0 8.18 0 0 0
Initial Value of 6, (m) 9.9 0 0 0 9.9 0 0 0
Minimum Wind Speed | , 5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
(m/s)
Surface Roughness 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Length (m)
Sector Averaging 43 43 43 43 |43 43 43 43
Constant
Release Height (m) 29.7 61 9.8 7.9 29.7 61 9.8 7.9
Intake Height (m) 21.2 21.2 21.2 7.9 20.4 20.4 20.4 20.4
Horizontal Distance
from Intake to Stack 7.6 34.1 22.9 43.3 30.5 274 35.1 13.4
(m)
Elevation Difference
between Stack Grade 0 0 0 0 0 0 0 0
and Intake Grade (m)
Building Area (m?) 2916.7 2227.6 2916.7 2850.7 | 2916.7 752.6 2916.7 752.6
~ [ Direction from Intake | ;¢ 323 168 300 |99 4 129 4
= To Stack (°)
Z | Vertical Velocity (m/s) | 0 0 0 0 0 0 0 0
= | Stack Flow (m’/s) 0 0 0 0 0 0 0 0
Stack Radius (m) 0 0 0 0 0 0 0 0
Initial value of 6, (m) 8.18 0 0 0 8.18 0 0 0
Initial value of 6, (m) 9.9 0 0 0 9.9 0 0 0
Minimum Wind Speed | , 5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
(m/s)
Surface Roughness 0.2 0.2 0.2 02 |o2 0.2 0.2 0.2
Length (m)
Sector Averaging 43 43 43 43 43 43 43 43
Constant
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ARCON96 CONTROL ROOM INTAKE ¥/Q RESULTS*

BRAIDWOOD - UFSAR

TABLE 2.3-53

(sec/m?)

FOR BRAIDWOOD STATION

Control Room Fresh Air Intake

Turbine Building Emergency Air Intake

. PORVs/ Main . PORVs/ .
Containment . Containment f Main Steam
Wall Plant Vent Safety Steam Line Wall Plant Vent Safety Line Break
Valves** Break Valves**

0-2 hour | 1.73E-03 2.g§E- 1'32E‘ 3'%2E' 1.01E-03 Z'giE‘ 7'22E‘ 1.67E-02
| 2emowr |1.24m-03 | T-25F0 | 1308 | 2T3ES | g a5pogq | T-7287 | €-80ET | 1 44m-02
o 5.89E- | 5.58E- _ 7.23E- | 3.12E- _
E 8-24 hour | 5.23E-04 04 o4 1.19E-03 | 3.07E-04 02 o 5.99E-03
5| 14 days | 3.55E-04 4'%2E‘ 3'32E‘ 8'§2E' 2.07E-04 4'gZE‘ 1'32E' 4.07E-03

4-30 days | 2.62E-04 3'§2E‘ Z'éiE‘ G'giE' 1.46E-04 3‘giE' 1‘§1E' 2.80E-03

0-2 hour 1.64E-03 2.€§E— 1‘3gE' 2'§§E' 1.00E-03 z‘ggE' 8‘31E' 1.49E-02

1.80E- | 1.49E- | 2.61E- 1.87E- | 6.84E-
o~ | 2-8 nour 1.15E-03 03 03 03 7.10E-04 o 04 1.23E-02
= ] - 7.20E- | 6.18E- ] 7.41E- | 2.70E- ]
E 8-24 hour | 4.93E-04 04 o 1.19E-03 | 3.01E-04 04 04 5.16E-03
) 1-4 days 3.19E-04 4'32E' 3'31E' 7'22E' 1.90E-04 4'82E' l'%iE_ 3.06E-03
4-30 days | 2.41E-04 3‘31E' z‘giE' G‘SZE' 1.39E-04 3'%2E‘ 1'%2E‘ 2.01E-03

* Bolding and shading indicates the maximum unit x/Q value.
** PORVs/Safety Valve x/Q values contain a factor of 5 reduction for vertical uncapped releases per RG 1.194, Section 6.
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2.4 HYDROLOGIC ENGINEERING

2.4.1 Hydrologic Description

2.4.1.1 Site and Facilities

The site is located about 4 miles southwest of the Kankakee
River near the town of Custer Park in a strip-mined region
presently characterized by many water-filled trenches and
ponds. Cooling water for the plant is supplied by a cooling
pond which covers one of these strip-mined areas. (Note: the
condenser water cooling facility at Braidwood Station is
referred to as a cooling pond rather than as a cooling lake as
in the PSAR. This is consistent with the definition of "pond"
in EPA Effluent Guidelines and Standards for Steam Electric
Power Generation, 40 CFR 423, Section 432.11, Item m, which
became effective in 1974.) The pond has an average depth of
approximately 8.21 feet at its normal pool elevation of 595
feet MSL (all elevations refer to USGS 1929 datum), with a
surface area of 2475 acres or 3.87 mi? and a storage volume of
22,300 acre-feet at normal pool elevation. The water surface
area is 73% of its total drainage area of 5.3 mi’. The surface
area of the pond at normal pool elevation, as measured from the
as-built topographic maps, is 2537 acres or 3.96 mi?. This is
not significantly different from the area used for analysis.
The pond is contained by dikes having a top elevation of 600
feet, except for that portion of the dike just south of the
plant, which has a top elevation of 602.5 feet. The dike
system is not a Seismic Category I structure.

Seismic Category I buildings include the containment building,
the auxiliary building, and the fuel handling building. 1In
addition, the portion of the lake screen house housing the
essential service water (ESW) intake, the essential service
cooling pond (ESCP), and the ESW intake and discharge pipes,
are classified as safety Category I facilities. The grade
floor elevation of these buildings is at 601.0 feet. Seismic
Category I structures are shown in Figures 2.4-1, 2.4-26
through 2.4-29, and 2.4-47.

The essential service cooling pond is located in the
northwestern corner of the cooling pond in an area excavated
below the surrounding pond bottom, to an elevation of 584 feet.
The ESCP has a surface area of 99 acres and a depth of 6.0 feet
at a pool elevation of 590.0 feet (see Figure 2.4-47).

The essential service water cooling pond survey is a hydrographic
survey incorporating precision water depth measurements. These
measurements are performed with a survey fathometer, which
produces a continuous chart recording of water depth. Slope
definition as well as pond bottom survey is obtained at
approximately 100-foot-wide tracklines. The initial pond survey
was performed on October 21, 1981. Subsequent surveys will be
performed once every 18 months;
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however, this survey interval may be increased in the future.
The survey program has been incorporated into the station
formal inspection and monitoring program per Regulatory Guide
1.127.

Makeup water for the pond is pumped from the river screen house
on the Kankakee River via pipeline to the northeast corner of

the cooling pond. Blowdown water is discharged from the plant
by pipeline to the blowdown outfall structure to the discharge
flume or multi-port diffuser spillway for release to the Kankakee
River.

The Kankakee River is joined by Horse Creek at Custer Park.
Horse Creek lies about 2.5 miles east of the site at its
nearest point. The Mazon River flows northwest to the Illinois
River. At its closest point, the Mazon River is joined by
Granary Creek, 1 mile southwest of the site and about 4 miles
south of the safety-related facilities. Crane Creek, a
tributary of Granary Creek, flows north to meet Granary Creek
about 1.5 miles south of the site. The flow in both creeks is
intermittent. Floods on these small local streams and the
Kankakee River would not affect safety-related portions of the
plant.

The nearest highways to the site, Illinois State Routes 53 and
129, are adjacent to the northwest boundary of the site.
Interstate 55 is less than 2 miles west-northwest of the site
(centerline of the reactors), and State Route 113 is
approximately 2 miles north of the site. Access to the plant is
via State Route 53. Onsite roads in the immediate plant area
vary in elevation from 598.0 feet to 601.0 feet. The Illinois
Central Gulf Railroad runs parallel to and between State Routes
53 and 129 provides spur track access to the site.
Characteristics of the area surrounding the site are shown in
Figure 2.4-2. Changes to existing drainage features are also
shown in Figure 2.4-2.

2.4.1.2 Hydrosphere

The plant is sited on a low ridge southwest of the Kankakee
River and east of the Mazon River. The Mazon River watershed
map 1s shown on Figure 2.4-3. The Kankakee River joins the Des
Plaines River about 10 miles directly north of the site to form
the Illinois River at river mile 273. The Mazon River flows
into the Illinois River at mile 264. Other streams in the area
are Crane, Granary, and Horse Creeks, as shown on Figure

2.4-4. Except for ponded water in the strip-mined areas around
Braidwood and Godley, there are no ponds in the region.

The Kankakee River rises near South Bend, Indiana, and flows
southwesterly 111 miles to Aroma Park, Illinois, where it is
joined by its largest tributary, the Iroquois River. The
Kankakee River watershed map is shown on Figure 2.4-5. The
Kankakee then flows northwesterly for 38 miles to its junction
with the Des Plaines River. The Kankakee Basin is 130 miles
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long and a maximum of 70 miles wide. The Kankakee River drains
5280 miz, of which 2155 mi? are in Illinois and 3125 mi? are in
Indiana. The maximum relief in the basin between the mouth and
the high point on the drainage divide near Valparaiso, Indiana,
is 375 feet. The drainage divide is almost entirely defined by
low ridges of glacial origin. Below the state line in Illinois,
the Kankakee River is 59 miles long, with widths wvarying from 200
to 800 feet and depths from 1 foot to 15 feet. The total fall
from the state line to the mouth is 127 feet. Channel slopes
vary from less than 0.5 foot per mile to over 4 feet per mile.
Channel slope in the site area is about 2 feet per mile. Most of
the riverbed in Illinois is on or very near bedrock. Relatively
thin layers of sand and gravel overlie the bedrock, with some
small areas of silt.

There are two dams on the Kankakee River, one at Wilmington,
about 4 miles downstream from the intake point, and the other at
Kankakee, about 15 miles upstream. The Wilmington dam is 11 feet
high and forms a pool 2 miles long. The Kankakee dam is 12 feet
high and forms a pool 6 miles long. Both dams are solid concrete
on bedrock. Neither dam is now used for power production. Other
streams in the vicinity of the plant have no control structures
(Reference 1).

The flow of the Kankakee River is gauged near Wilmington about
8.8 miles downstream from the withdrawal point and 5.5 miles

upstream from its mouth; the drainage area at the gauge is 5150
mi’. The regional hydrologic network is shown on Figure 2.4-6.

The site overlies aquifers commonly used for groundwater supply.
There are numerous private and public water supply wells within
10 miles of the site. Deep wells, which are usually required for
municipal supply, generally are finished in the St. Peter and
Galesville sandstone aquifers. Shallow wells, commonly used for
individual private supplies, are driven in the sand aquifer.
Specific capacities of the wells vary widely. The sandstone well
water is high in mineral content and hardness. Groundwater users
within 2 miles of the site are discussed in Subsection 2.4.13.2.

There is little public water use of the main streams of the site
drainage area. These streams include the Kankakee River,
tributaries of the Mazon River, Crane Creek, and Granary Creek.
Wilmington is the only urban center of any consequence between
the intake-discharge area for Braidwood on the Kankakee River
(near Custer Park) and its confluence with the Des Plaines River,
which forms the Illinois River at Dresden. Wilmington withdraws
approximately 1 cfs from the west shoreline of the Kankakee River
for its primary public water supply, four miles downstream of the
Braidwood Station discharge. Wilmington's alternate water supply
is from wells placed in the Ironton-Galesville sandstone, an
aquifer that is not subject to local infiltration. There are no
other public water supplies taken from the Kankakee, Mazon, or
Illinois Rivers within 50 miles downstream from the site area.
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The dam on the Kankakee River at Wilmington impounds water to a
normal depth of 11 feet or less upstream for 2 miles. The water
is presently used as a minor recreation
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center. The only industry downstream of the Braidwood Station
that could be identified as a substantial user of Kankakee River
water is the Joliet Arsenal, which in the past withdrew
approximately 25 million gpd from the Kankakee River. However,
the Joliet Arsenal has been closed since July 1977 and is no
longer withdrawing water from the river. There are no plans to
reopen the plant in the future. Other uses of the downstream
surface water system are support of fish and other aquatic

life, boating, fishing, swimming, and navigation on the Illinois
River.

2.4.2 Floods

2.4.2.1 Flood History

The peak discharge, corresponding gauge height, and maximum
gauge height, if higher, for each water year (October through
September) of record on the Kankakee River near Wilmington are
shown in Table 2.4-1. The gauge is located in the northwest
quarter of Section 15, T33N, R9E, 0.4 mile downstream from
Prairie Creek and about 8.78 miles downstream from the intake
point. The intercepted drainage area is 5150 mi?’. The datum
or zero point of the waterstage recorded is at elevation 510.86
feet above mean sea level, North American datum of 1929. Peak
discharges shown for the water years 1915 through 1933 are
derived from Kankakee River gauging records at Custer Park, 1/4
mile upstream from Horse Creek. The gauge intercepted a
drainage area of approximately 4870 mi’. The flow rates shown
were adjusted to the Wilmington site by multiplying the Custer
Park discharge by the ratio of the square roots of the drainage
areas.

The maximum known discharge near Wilmington, 75,900 cfs,
occurred July 13, 1957. 1Its corresponding gauge height was
11.40 feet above datum. The maximum stage during the period of
record was 13.88 feet, caused by ice jams. Ice jam floods in
1883 and 1887 reached a stage of 16.73 feet, for which the
discharge is not known. All maximum stages greater than those
due to floods were caused by ice jams. Of the 36 years for
which maximum water surface elevations are known, 18 maximums
were caused by ice jams as high as almost 7 feet above the
year's highest flood stage (see Subsection 2.4.7).

2.4.2.2 Flood Design Considerations

The plant main floor is located at elevation 601.0 feet, which

is above all flood levels from nearby rivers, streams, and
reservoirs. The cooling pond dike system is higher than the
calculated flood elevation with coincident wind wave action.

The probable maximum precipitation (PMP) water surface elevation
of the pond is below safety-related facilities. Floods occurring
on the Kankakee River could affect only the river screen house,
which is a non-safety-related structure supplying makeup water to
the cooling pond. Other streams in the area
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pose no flood threat to safety-related items. The site
drainage system has been designed to pass rainfall without
flooding.

There are no dams upstream on nearby rivers whose failure could
cause flooding at the site. The general terrain of the area is
flat, with no location at which landslides could cause flood
waves at the site.

The controlling event for flooding at the site is the probable
maximum flood for the cooling pond (see Subsection 2.4.8.2).
This event has been analyzed by applying the local probable
maximum precipitation (PMP) to the pond watershed following an
antecedent storm equivalent to one-half the PMP (see Subsection
2.4.8.2.4).

2.4.2.3 Effects of Local Intense Precipitation

Site grading and drainage are designed to assure that the local
PMP will have no effect on safety-related facilities. The
layout of roads, tracks, and drainage in the immediate plant
area is shown in Figure 2.4-7.

PMP data are taken from Hydrometeorological Report No. 33
(Reference 2) and is estimated to amount to 31.9 inches over a
48-hour period. This is the summer PMP, which is greater than
the largest winter PMP coincident with the water equivalent of
the 100-year snow pack. The PMP time distribution in 6-hour
and l-hour periods is given in Tables 2.4-2 and 2.4-3.

The roofs of all safety-related structures are designed to
withstand the higher of the loads caused by the 24-hour
all-season PMP or the 100-year maximum snow pack combined with
the winter PMP of 48-hour duration at the plant site.

Postulating that the roof drains get clogged at the time of
PMP, the maximum accumulation of water on the roofs of safety-
related structures will be up to the height of the parapet
walls plus the depth of overflow over the parapet wall. The
height of the parapet walls is 1 foot 4 inches. The maximum
depth of overflow is estimated to be 2.0 inches. Therefore,
the corresponding water load due to summer PMP on the roofs
will be 93.6 1b/ft”. The maximum 48-hour winter PMP at the
site is 14.7 inches in March (Reference 2). The snow load at
the site corresponding to a 100-year mean recurrence interval
is 28 1b/ft?. Due to the 1-foot 4-inch high parapet walls,
accumulation of the entire winter PMP with the above snow load
is not possible on the roofs, and the excess precipitation
overflows the parapet. Therefore, the governing roof load is
93.6 1b/ft2. However, as explained in Subsection 3.8.4, the
roofs of all safety-related structures are designed for a load
of 104 1b/ft’.
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The plant grade elevation is 600.0 feet and the grade floors of
the safety-related buildings are at elevation 601.0 feet.

The site drainage system is designed to follow the natural
drainage pattern and to drain the storm water away from the plant
area. The areas surrounding the plant buildings are graded to
direct the surface runoff towards north, west, and east of the
plant area.

For the analysis of local intense precipitation, the 1l-hour PMP
on 1 square mile area for the site is taken from the
Hydrometeorological Report No. 52 (Reference 2c). This PMP was
derived from 6-hour, 10-square mile PMP values given in
Hydrometeorological Report No. 51 (Reference 2b), and is
considered point rainfall value. This l-hour l-square mile PMP
is distributed into values for smaller durations following
procedures given in Reference 2c. The magnitude and intensity of
these smaller duration rainfalls are presented in Table 2.4-4.

The runoff from local intense precipitation that can contribute
to potential flooding of the plant area is from the areas shown
in Figure 2.4-7a. The probable maximum precipitation falling on
this area was considered in the analysis of local intense
precipitation on the plant site. The peripheral roads and
railroads will act as weirs to pass the resulting runoff, in the
event of a PMP at the plant site. The precast concrete barriers
along the outside of the security fence are considered in the
analysis. These concrete barriers are 10 feet long with a 3-foot
space between the adjacent barriers. Therefore, the barrier
placement would cause a restricted flowpath for the PMP runoff.
The barriers are placed along the edge of the existing roads or
the parking areas, outside the security fence. 1In addition,
concrete barriers 10 feet long with a maximum 2 foot spacing
between the barriers are installed in areas beyond the outside
security fence forming the outer vehicle barrier system. The
elevation of the grade on which all the barriers are placed is
considered in the analysis, and the water level upstream of the
barriers is calculated assuming weir flow through the openings.
The calculated water level upstream of the barriers is considered
as the tail water level for the weir flow over the peripheral
plant roads and railroad tracks inside the security fence to
calculate the maximum water level near the plant buildings.

It was conservatively assumed in the analysis that the site
drainage system would not be functioning at the time of the PMP.
The rational formula was used in estimating the peak runoff from
the area. The rational formula is given by:
Q = CIA, where
Q = peak runoff (cfs),

C = coefficient of runoff,
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I = intensity of rainfall (inches/hour), and

A = drainage area (acres).

The coefficient of runoff was assumed conservatively to be 1.0.
The time of concentration was computed from Kirpich's formula
(Reference 2a). The intensity of rainfall corresponding to a
time of concentration was interpolated from Table 2.4-4. The
water surface elevation was estimated for peak flow over the
peripheral roads and railroad tracks and through the openings
between the peripheral concrete barriers, using a broad crested
welr formula with a coefficient of discharge of 2.64 (Reference
2d) . Whenever the tail water level is higher than the weir
crest, submergence factors are applied to the coefficient of
discharge. Backwater calculations are performed for the areas
from the peripheral roads and railroad tracks upstream to plant
buildings to estimate the maximum water level adjacent to the
buildings housing the safety-related equipment.

The plant site area is divided into inner Zones A, B, C, and D
and outer Zones Ax, Bx, and Cx as shown in Figure 2.4-7a. The
detailed site layout and the location of the cross sections for
the backwater calculation are shown in Figure 2.4-7b.

The storm water, which accumulates in Zone A, flows through the
openings in the inner peripheral concrete barriers north and west
of the zone. The area inside the security fence bounded by the
plant roads inside Zone A contains peripheral roads at elevation
601.0 feet, except for 180-foot length of road at elevation 600.0
feet. A calculation was performed to estimate the maximum water
level in Zone A due to this constriction.

The total area of Zone A and Ax is 28.5 acres. The time of
concentration is 17.6 minutes with a peak runoff from Zone A and
Ax of 1012 cfs. This peak flow produces a water level of 600.8
feet upstream of the concrete barriers. The peak runoff from the
inner area of 14.5 acres bounded by the plant roads is 515 cfs,
and the maximum water level near the plant buildings due to this
runoff over the 180-foot long road at elevation 600.0 feet is
601.31 feet.

The runoff from Zone B flows through the openings in the inner
peripheral concrete barriers north, east, and south of the =zone.
The runoff from the area bounded by railroad tracks and plant
roads inside the security fence in Zone B flows over railroad
Track 1 on the east, over railroad Track 3 on the south, and the
plant road on the north.

The area of Zone B and Bx is 60.85 acres. With a concentration
time of 26.8 minutes, the peak runoff from Zone B and Bx is 1675
cfs. This peak flow produces a water level of 601.5 feet
upstream of the outer vehicle barrier system. The peak runoff
from the area of 22.3 acres inside Zone B, bounded by the
railroad tracks and plant roads,
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is 625 cfs. The maximum water level near the plant buildings is
601.85 feet due to peak flow over 880 feet of track at elevation
601.0 feet, including the effect of backwater.

Zzone C has an area of 8.99 acres. The runoff from this zone
flows over the peripheral road on the north and west and the
railroad track on the east. The time of concentration for this
area is 12.6 minutes, and the peak runoff is 369 cfs. The peak
runoff flows over the peripheral road and 2,000 feet of track at
an elevation of 601.0 feet, and produces a maximum water level in
zone C of 601.17 feet.

The south area of Zone C and Zone Cx has an area of 23.4 acres.
The runoff from this area flows northwest over the outer vehicle
barrier system, northwest of Zone Cx. The time of concentration
for this area is 19 minutes, and the peak runoff is 1622.5 cfs.
The peak runoff produces a maximum water level of 601.05 feet.
The backwater computation for Zone Cx determined the maximum
water level in Zone C of 601.43 feet which is the governing
maximum water level in Zone C.

The runoff from Zone D flows over the peripheral roads toward the
south, east, and west. The drainage area of Zone D is 10.85
acres, and the peak runoff is estimated to be 413 cfs, with a
time of concentration of 16.5 minutes. This peak flow over 1320
feet of the peripheral road at elevation 601.0 feet produces a
maximum water level of 601.55 feet near the north boundary of
zZzone D.

The security fence around the plant buildings has the top of
concrete footing at the grade elevation and, hence, will not
affect the water levels estimated in the foregoing analysis.

It can be seen from the foregoing analysis that the water level
in the area adjacent to the plant buildings can reach a maximum
elevation of 601.85 feet, which is 0.85 foot above the grade
floor level. This maximum elevation is less than the top of the
15-inch (maximum) steel barriers that are installed at the
openings to buildings housing safety-related equipment.
Therefore, the safety related equipment of Braidwood Station is
not affected by local probable maximum precipitation. The
elevation at the top of the steel barriers is 602.25 feet.
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This occurs for a short period of time until the runoff due to the
PMP is discharged from the plant site over the roads and railroads
and the drainage system. To prevent this water from entering areas
where essential equipment/systems are located, reinforced concrete
curbs or steel barriers are provided at the following locations, at a
minimum:

External hatches to the RWST tunnel

Radwaste building access to the transfer tunnel

MSIV rooms adjacent to 401’ elevation exterior access doors
Personnel access locations to the Auxiliary Building from
the FHB 401’ elevation

Q00w

2.4.3 Probable Maximum Floods (PMF) on Streams and Rivers

The probable maximum flood (PMF) is defined by the U.S. Army Corps of
Engineers as the hypothetical flood characteristics that are
considered to be the most severe reasonably possible at a particular
location, based on relatively comprehensive hydrometeorological
analysis of critical runoff-producing precipitation and hydrologic
factors favorable for maximum flood runoff.

PMF elevations were calculated for the Kankakee River, Mazon River,
Granary Creek downstream from Crane Creek, and the cooling pond. The
Kankakee River PMF elevation at the river screen house and elevations
for other streams near the site are calculated and described in the
following paragraphs. The cooling pond PMF is evaluated in
Subsection 2.4.8.2. These locations and water levels are summarized
in Table 2.4-5 along with the low, average annual, and
flood-of-record flow elevations for the Kankakee River at the intake.
As shown in the following subsections, none of the stream floods
would have any effect on the plant safety-related systems.

The unit hydrograph and PMF hydrograph for the Kankakee River at the
Wilmington gauge are given in Figure 2.4-8. The PMF hydrograph was
constructed by applying the PMP for the area (Reference 2) (after
infiltration losses) to the synthetic unit hydrograph determined by
the method developed by the State of Illinois Division of Waterways
for Illinois streams (Reference 3).

The PMF hydrograph for the Kankakee River at the Wilmington

gauge yields a peak discharge of 211,981 cfs. This flow was adjusted
to the intake location by multiplying the peak discharge at the
Wilmington gauge by the ratio of the square roots of the drainage
areas. This results in a PMF peak discharge of 209,000 cfs at the
intake. The corresponding flood elevation is 561.3 feet above mean
sea level. This elevation was determined by relating flow as
measured at Wilmington, Illinois, by the U.S. Geological Survey to
the corresponding stages measured above Custer Park, Illinois (close
to the intake point), by the Army Corps of Engineers, as shown in
Figure 2.4-9. The rating curve for the Kankakee River at the
Wilmington gauge as developed by the U.S. Geological Survey from
actual measurements is shown in Figure 2.4-10.

The plant grade elevation of 600 feet is 38.7 feet higher than the
estimated PMF elevation. The PMF line would be 3 miles
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away from the site facilities. Hence, the PMF on the Kankakee
River would pose no threat to the site facilities.

2.4.3.1 Probable Maximum Precipitation (PMP) on the Kankakee
River, the Mazon River, and Crane and Granary Creeks

The probable maximum precipitation (PMP) was derived from
Hydrometeorological Report No. 33 (HMR-33). The PMP estimates
in HMR-33 involve detailed analyses of actual flood-producing
storms and modification and extrapolation of historic data to
reflect the most severe rainfall possible.

The greatest PMP would most likely occur in July or August;
slightly smaller amounts of precipitation are possible in June
or September. Spring PMP occurring during a period of high
snow melt runoff would cause a flood substantially smaller than
the summer PMP. This is because the all-season PMP is
considerably greater than the sum of spring PMP and the water
equivalent of a 100-year snow cover (Reference 4). The point
48-hour all season PMP is 31.9 inches, (Reference 2) while the
sum of corresponding April PMP and the water equivalent of
100-year snow cover is only 21 inches.

The PMP for the Kankakee River, the Mazon River, and Crane and
Granary Creeks was taken from HMR-33. The PMP was not reduced
in consideration of the storm's isohyetal orientation to the
basin shape. The time distribution of the PMP for Crane and
Granary Creeks, the Mazon River, and the Kankakee River is
given in Table 2.4-6. Since the unit hydrograph rainfall
duration is 3 hours for Crane and Granary Creeks and the Mazon
River, the precipitation increments are given for 3-hour
intervals. For the Kankakee River, the PMP was distributed
into 6-hour intervals.

2.4.3.2 Precipitation Losses on the Kankakee River, the Mazon
River, and Crane and Granary Creeks

Part of a storm's rainfall is retained by the basin and does
not contribute to storm runoff. The significant factors in
basin retention are depression storage, interception by
vegetation, and soil infiltration. The rate of retention
depends largely on soil types, land use, and antecedent soil
moisture.

For the Kankakee River Basin, initial retention was assumed to
be 0.5 inch, with infiltration thereafter taken to be 0.1 inch
per hour. For the Mazon River and Crane and Granary Creeks,
initial retention was assumed to be 1.0 inch, with subsequent
infiltration taken as 0.1 inch per hour. Selection of these
conservatively low values was based on land use and the soils
in the basins. Soils (References 1 and 5) in the Mazon River
Basin in the area are evenly mixed between hydrologic class C
(minimum infiltration 0.05 to 0.15 in./hr) and B (0.15 to 0.30
in./hr) (References 6 and 7).
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2.4.3.3 Runoff and Stream Course Models for the Kankakee River,
the Mazon River, and Crane and Granary Creeks

The basins are shown in Figures 2.4-3, 2.4-4, and 2.4-5.

The unit hydrograph and PMF hydrograph for the Kankakee River
at the Wilmington gauge are given in Figure 2.4-8. The PMF
hydrograph was constructed by applying the PMP for the area
(Reference 2) (after infiltration losses) to the synthetic unit
hydrograph determined by the method developed by the State of
Illinois Division of Waterways for Illinois Streams (Reference
3).

Reference 3 provides a generalized method of computing flood
hydrographs based on an extensive study and verification of
several Illinois streams. In view of the insignificance of the
river PMF levels for plant safety, it was found reasonable to
utilize the previously established watershed parameters.

Unit hydrographs for the Mazon River at section X-MD2 below the
East Fork Mazon River and the combined Crane-Granary Creeks

basin are shown on Figures 2.4-11 and 2.4-12. They were

computed using the Snyder synthetic method. Some important
parameters for the basin characteristics and the unit graphs

are given in Table 2.4-7. The values of 640 C, and C. for

the Mazon River at Coal City (drainage area 470 miz) are 530

and 3.7 respectively (Reference 3). The 640 C, value of 530 is
considered to be conservatively high for the basin topography.

C: and Cp are coefficients in Snyder's synthetic-unit hydrograph
formulas and depend on basin characteristics. For the combined
Crane and Granary Creeks basin, a higher C¢ of 5.0 and a lower 640
Cp of 320 were used. Although these coefficients yield low peaks,
they are considered to reasonably represent flood-producing
characteristics of this watershed, since the basin is long and
narrow and there are strip-mined areas in the downstream portion
of the basin which will retard flood runoff from the basin.

2.4.3.4 Probable Maximum Flood Flow on the Kankakee River, the
Mazon River, and Crane and Granary Creeks

The PMF hydrograph (Figure 2.4-8) for the Kankakee River at the
Wilmington gauge yields a peak discharge of 211,981 cfs. This
flow was adjusted to the intake location by multiplying the
peak discharge at the Wilmington gauge by the ratio of the

square roots of the drainage areas. The drainage area of the
Kankakee River at the Wilmington gauge is 5,150 mi’. The
drainage area at the intake is 5,000 mi?. The drainage area at

the intake is 5,000 mi?. This results in a PMF peak discharge
of 209,000 cfs at the intake.

The PMF hydrographs for the Mazon River and for Crane and
Granary Creeks are shown in Figures 2.4-13 and 2.4-14

2.4-10
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respectively. The hydrographs include a base flow equal to the
lowest mean daily flow in the wettest month of record on the
Mazon River at Coal City transposed to the flood site by the
ratio of the drainage areas. The base flow on the Mazon River
is 200 cfs and 50 cfs for Crane and Granary Creeks. The PMF
peak discharge on Granary Creek at a point about 1 mile
south-southwest of the southwest corner of the site, just
upstream from its junction with the East Fork Mazon River, 1is
19,500 cfs. The peak discharge on the Mazon River at old Route
66 at section X-MD2 is 112,000 cfs. There are no dams on any
of the streams to affect the PMF flow. The dam at Kankakee on
the Kankakee River will not affect its PMF flow. ©No channel
routings were made.

2.4.3.5 Water Level Determination for the Kankakee River, the
Mazon River, and Crane and Granary Creeks

The daily flows for the Kankakee River at Wilmington, Illinois
for the period 1950 to 1970 were obtained from the data published
by the U.S. Geological Survey, and the daily stage data for the
Kankakee River at Custer Park, Illinois was obtained for the same
period from the U.S. Army Corps of Engineers. From this data,
the observed peak river flows at Wilmington for each year and the
corresponding peak river elevations at Custer Park were obtained

and plotted in Figure 2.4-9. The discharges at the river screen
house are estimated from the discharges at Wilmington in the
ratio of the square root of corresponding drainage areas. The

water levels for a given discharge at the river screen house are
conservatively assumed to be the same at Custer Park, which is
approximately 1/2 mile upstream of the river screen house.

The peak discharge of record at Wilmington, Illinois is 75,900
cfs with a corresponding peak stage of 551.5 feet at Custer
Park, Illinois and 522.26 feet at Wilmington, Illinois. The
distance between the two gauging stations is 9.4 miles.
Therefore, the water surface slope of the Kankakee River for a
flow of 75,900 cfs is computed to be 0.000589. Using this
water surface slope and the typical cross section of the river
shown in figure 2.4-14a, the Manning's "n" value is computed to
be 0.03, corresponding to the flow of 75,900 cfs. The water
surface elevations in the river cross section were obtained for
higher flows of 209,000 cfs and 400,000 cfs using the above
values of Manning's "n" and the water surface slope, and the
discharge rating curve is extrapolated as shown in Figure 2.4-9.

The water level in the Kankakee River near the river screen
house is 561.3 feet for the estimated PMF peak discharge of
209,000 cfs. This elevation was determined by relating flow as
measured by the U.S. Geological Survey at Wilmington, Illinois
to the corresponding stages measured above Custer Park,
Illinois (close to the intake point) by the U.S. Army Corps of
Engineers, as shown in Figure 2.4-9. The rating curve for the
Kankakee River at the Wilmington gauge as developed by the U.S.
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Geological Survey from actual measurements is shown in Figure
2.4-10. However, if the peak discharge is conservatively
postulated to be 400,000 cfs, the estimated peak water level at
the screen house would be approximately 571.0 feet. Since this
peak elevation is 29 feet below the plant grade elevation of
600 feet and the plant site is 4 miles away from the Kankakee
River, the plant site will not be affected by the PMF in the
Kankakee River.

The peak PMF discharges for the Mazon River and Granary Creek
are presented at the locations where the design basis water
level is determined. The Mazon River PMF peak discharge is
112,000 cfs at cross section X-MD2 with a corresponding water
level of 581.5 feet as shown in Table 2.4-8. The PMF peak
discharge in Granary Creek just upstream of its confluence with
East Fork Mazon River is 19,500 cfs and the corresponding water
level is 576.0 feet. The energy gradients at cross section
X-MD2 on the Mazon River and at the cross section of Granary
Creek just upstream of its confluence with East Fork Mazon
River are 0.000345 and 0.000746, respectively. The cross
section of Granary Creek just upstream of its confluence with
FEast Fork Mazon River is presented in Figure 2.4-17a.

The plant grade elevation of 600 feet is 38.7 feet higher than
the estimated PMF elevation. The PMF line would be 3 miles
away from the site facilities. Hence, the PMF on the Kankakee
River would pose no threat to site facilities.

Peak discharge elevations for the Mazon River and Crane and
Granary Creeks, as listed in Table 2.4-5, were approximated by
assuming normal depth of flow through a cross section at the
points of interest, just upstream from old Alternate Route 66
on the Mazon River (Figure 2.4-18) and on Granary Creek just
upstream of East Fork Mazon River (Figure 2.4-17a). An overall
Manning's "n" of 0.06 was used based on field observations
correlated with known values (Reference 8). Because the peak
elevations are 18 feet or more below the plant safety-related
facilities grade of 600 feet, refinement of "n" values and
determination of the elevations in more detail by backwater
computations is not warranted. An increase of 0.02 in "n"
value adds approximately 1 foot to the water surface elevation.

Two typical cross sections for each of the streams, the East
Fork Mazon River, Crane and Granary Creeks, and the Mazon River
below Crane and Granary Creek are shown on Figures 2.4-15,
2.4-16, 2.4-17, and 2.4-18. The locations of these cross
sections are shown in Figure 2.4-19. The rating curves at
these cross sections are shown on Figures 2.4-20, 2.4-21,
2.4-22, and 2.4-23. The flood elevations in the site vicinity
are tabulated in Table 2.4-8.

2.4-12



BRAIDWOOD-UFSAR

2.4.3.6 Coincident Wind Wave Activity

The intake structure on the Kankakee River is not a Seismic
Category I structure and is designed for the flood of record
only. During the PMF at elevation 561.3 feet, the wind velocity
of 40 mph will produce a significant wave height of 0.8 foot.
During the flood of record, elevation 552.0 feet, a wind velocity
of 40 mph will produce a significant wave height of 0.65 foot.
The intake structure operating floor (elevation 557 feet) 1is
located above the flood of record, elevation 552 feet, plus wind
wave (0.8). Coincident wind wave activity on other rivers and
creeks which would amount to 1 or 2 feet at most will not affect
the plant safety-related facilities.

2.4.4 Potential Dam Failures, Seismically Induced

The nearest upstream dam on the Kankakee River is at Kankakee,
about 15 miles from the river screen house. The dam is 12 feet
high, with a normal pool elevation of 595 feet. Failure of the
dam would create minor flood waves which would dissipate before
reaching the site area. During river floods, the dam would be
completely submerged, so that failure would not cause a flood
wave.

The nearest downstream dam is at Wilmington, approximately 5
miles from the river screen house; the dam is 11 feet high,
with a crest elevation of 530.5 feet. A rock ledge across the
river 7700 feet upstream of the dam maintains a pool elevation
of 534 feet during low flows. Thus, failure of this dam due to
flood flows or seismic disturbance would in no way affect
safety-related portions of the plant.

The maximum water level in the pond during its PMF would be
598.17 feet; the grade of safety-related facilities is 600.0
feet. Thus, failure of the pond dikes would not affect
safety-related facilities.

2.4.5 Probable Maximum Surge and Seiche Flooding

Surge and seiche flooding are not possible because there is no
large body of water near the site.

2.4.6 Probable Maximum Tsunami Flooding

Tsunami flooding is not possible because the site is not near a
coastal area.

2.4.7 Ice Effects

Ice flooding, which is common on the Kankakee River, could
affect only the river screen house. 1In 17 of the most recent
34 years of record at the Wilmington gauging station, the
highest yearly water levels were caused by ice jams. At such
times, ice forms all along the Kankakee River in Illinois.

2.4-13
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Major ice jams (such as those which occurred in 1866, 1883, and
1887) caused stages much higher than have been observed for flood
discharge alone but would be lower than the PMF level. According
to the Woermann profile of 1927, the 1866 ice jam caused a stage
of 553.0 near Horse Creek. The 1883 ice jam destroyed the
railroad bridge at Custer Park and displaced the approach
embankments several feet downstream; it then completely destroyed
the upper dam at Wilmington. Just before failure of the dam, the
jam was reported to be 20 feet higher than the crest elevation of

545.0 (the present crest is at 530.5) (Reference 9). The maximum
elevation upstream from Custer Park was 554.5, which occurred on
February 15, 1959, due to an ice jam. Ice flooding is therefore

expected to raise the water surface near the intake to a maximum
elevation of 555.

Ice and ice flooding on the tributaries outside the cooling pond
will not affect the plant facilities. The major tributary
closest to the plant is the East Fork Mazon River, which lies
about 1 mile southwest of the site at its closest point. Because
of this distance from the site and the wide floodplain of the
river, there will be no adverse effects on safety-related
facilities due to ice in the river and subsequent flooding.

2.4.8 Cooling Water Canals and Reservoirs

2.4.8.1 Pipelines

Makeup from the Kankakee River is pumped by a 48-inch underground
pipeline uphill to the cooling pond. The maximum gross
withdrawal rate is 160 cfs for two units. Blowdown is discharged
by a parallel 48-inch pipeline back into the Kankakee River at a
maximum rate of 55.7 cfs during normal operation (see Subsection
2.4.11.5). The National Pollutant Discharge Elimination System
(NPDES) permit allows for a maximum 66.8 cfs average blowdown
rate over a 24-hour period.

2.4.8.2 Cooling Pond

Figure 2.4-24 shows the overall plan of Braidwood Pond. The
pond has a normal pool elevation of 595 feet with a surface area
of 3.87 mi’. The total drainage area of the pond is 5.3 mi?. The
normal volume of the cooling pond is about 22,300 acre-feet. The
pond and dike system is designed to withstand the probable
maximum flood with coincident wind waves. The cooling pond
reservoir storage-elevation curves are shown in Figure 2.4-25.
During pond construction, excavated material was placed in the
deep trenches and on islands in the pond. Figures 2.4-26,

2.4-27, 2.4-28, and 2.4-29 show pond excavation and fill.

2.4.8.2.1 Probable Maximum Precipitation on the Pond

The probable maximum precipitation (PMP) was derived from Weather
Bureau Hydrometeorological Report No. 33 (Reference 2). The
greatest PMP would most likely occur in July or August; slightly
smaller amounts are possible in June or
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September. Spring PMP occurring during a period of high snow
melt runoff would cause a flood substantially smaller than the
summer PMP on the pond basin. The resulting PMPs for various
duration storms are given in Table 2.4-2.

2.4.8.2.2 Precipitation Losses

A small part of the PMP is retained by the basin and does not
contribute to storm runoff. A large part (73% ) of the pond
drainage basin is covered by the pond. The remaining area is a
strip-mined area and consists of the perimeter dike, the interior
dikes, and islands. Many ponds at different elevations exist in
the area, indicating poor drainage and impervious soils. These
characteristics indicate that initial basin land retention will
be high and subsequent infiltration will be very low.
Consequently, initial retention of rainfall was assumed to be 1.0
inch and infiltration 0.05 inch per hour. Both values are
considered to be conservatively low, resulting in a
conservatively high runoff. An infiltration rate of 0.05 inch
per hour falls within the range for hydrologic soil Group D,

the soils with the highest runoff potential. Actual soils in

the basin probably are in a class with lower runoff potential.

The initial loss of 1.0 inch was applied only to that part of
the drainage basin excluding the pond surface area. No initial
loss was considered for the pond area, which is 73% of the
total drainage area. Due to the presence of strip-mined area,
poor drainage conditions, and impervious soil, an initial loss
of 1.0 inch was used for the drainage basin excluding the pond
area. This amounts to an initial loss of 0.25 inch over the
total drainage area. However, if a more conservative loss of
only 0.125 inch over the total drainage area is assumed, it
will amount to an additional volume of water of 35 acre-feet in
the cooling pond from the 5.3 mi? drainage area. This
additional amount of water will raise the maximum PMF water
level by 0.014 feet, which will not have any effect on the
safety-related facilities of the plant.

2.4.8.2.3 Runoff Model

Since the pond surface area occupies a very large portion of
its drainage area, all land runoff was considered to enter the
pond instantaneously. Since instantaneous response of the
area draining into the pond is assumed, the resulting inflow
rate and pond elevations would be conservatively higher than
those resulting from a unit hydrograph approach. Actually,
ground depressions due to strip mining would add to the
overland flow time lag between rainfall and runoff into the
pond, resulting in flow rates lower than those computed.

Rain falling onto the pond would have no retention losses.

Rain falling onto the ground was reduced by basin retention to
determine surface runoff. Thus, total runoff volume was the
total rainfall volume on the total drainage basin minus initial
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retention and infiltration on the basin area excluding the pond
surface area. The resulting PMF runoff volume and peak inflow
rate are given in Table 2.4-9.

2.4.8.2.4 Probable Maximum Flood Flow for Cooling Pond

The initial cooling pond elevation for the PMF routing is
estimated to be 596.10 feet. This is based on an antecedent
storm equivalent to one-half the maximum 6-hour PMP occurring 3
days prior to the PMP. Given the area-capacity curve for the
cooling pond and based on outflow over the 200-foot-wide broad-
crested spillway (Figures 2.4-30 and 2.4-31), the initial
elevation was estimated by using the U.S. Army Corps of Engineers
program for spillway rating and flood routing (Reference 10).

The elevation 596.10 feet would occur at the end of the third
day of the storm.

Superimposing the 48-hour PMP distribution as given in Table
2.4-3 on the above water surface elevation of 596.10 feet
results in the maximum water surface elevation of 598.17 feet
MSL.

The PMF inflow hydrograph is shown on Figure 2.4-32. The
spillway crest length of 200 feet gives a maximum reservoir
rise of 3.17 feet above normal pool. Peak discharge under this
condition would be 2184 cfs. The PMF outflow hydrograph is
also shown on Figure 2.4-32. The spillway rating table is
shown as Table 2.4-10. Wind wave action is discussed in
Subsection 2.4.8.2.6.

2.4.8.2.5 Water Level Determinations

The time history of the pond water surface elevation during the
PMF is shown on Figure 2.4-33. It would take about 8 days for
the PMF surcharge above the spillway crest to be evacuated.

2.4.8.2.6 Coincident Wind Wave Activity

Wind wave action, wind tide, and runup were considered at

various locations around the cooling pond. Wave determinations
were made for various fetches, wind speeds, and pool elevations.
Pond depth was computed as the average depths at regular
intervals along the wind path, giving more weight to depths
closer to the runup area. Setup and runup were computed by
methods presented in References 11, 12, and 13. Shallow-water
significant wave height, wave period, wave length, and equivalent
deep-water wave height and length were computed from information
in Reference 13.

The potential of flooding and coincident wind wave activity has
been investigated at several locations, as shown in Figure
2.4-34. The cooling pond dike is a non-Seismic Category I
structure. Coincidental PMF without antecedent Standard
Project Flood (SPF) and a 25-mph overland wind were taken as
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the design basis for establishing the top elevation of the
outer dike system except for the dike at location A. Runup for
the largest open area at location C was computed for dumped
riprap for a 1:3 slope. The wave runup including setup was
calculated to be 1.80 feet above the PMF pool level of 597.91
feet. The wave runup calculations were made based on the
shallow-water wave theory (References 11 and 13) because of
shallow depth consideration. Similar wind wave studies were
also made for the dikes at locations B, D, and E. The
deep-water wave theory (References 11 and 12) was used at
location D because of the increased depth and reduced wave
length. Results of this analysis are given in Tables 2.4-11
and 2.4-12. Based on these results, the top elevation of the
outer dike system except for location A is 600.0 feet to
eliminate the potential for wave overtopping under this event.

The integrity and stability of the exterior dike A to the north
of the essential cooling pond (Figure 2.4-34) were analyzed by
considering the maximum wave due to 40-mph wind on PMF pool
with an antecedent SPF condition. It was assumed that the
interior dike south of the essential cooling pond would not
exist. The largest fetch resulting from this assumption is at
location A. The wave runups (including setups) were calculated
based on a shallow water condition and are 3.10 feet and 4.17
feet for the significant and maximum waves, respectively.
Superimposing the wave runup values on the PMF level of 598.17
feet resulted in a wave runup elevation of 601.27 feet for
significant waves and elevation 602.34 feet for maximum waves
at location A. In order to provide protection for this extreme
event, the exterior dike at location A was built 2.5 feet
higher than at the other locations. The top elevation of this
dike is 602.5 feet.

The protection of the pondside slope of the dikes against wind
wave action is based on the local wind wave characteristics.
The basis used to determine the required riprap sizes and
thickness of the riprap layer is extreme wind (60 mph) over
normal pool or 25-mph wind (40 mph at location A) over PMF

pool, whichever produces the maximum wave height. Based on
these design conditions, the riprap sizes and thicknesses were
determined using the procedures defined in Reference 13. For

instance, the significant wave height generated by the 40-mph
wind over PMF pool (598.17 feet) governs the design criteria

for the portion of dike at location A (Figure 2.4-34). The
40-mph wind velocity will produce a significant wave height of
2.35 feet (Table 2.4-11). An 18-inch thick riprap with at

least an average stone weight of 68 pounds (maximum weight of
250 pounds and minimum weight of 5 pounds) laid on a 12-inch

thick gravel bedding is provided. Details of the riprap are

shown in Figure 2.4-35.

The effects of wave action from the most severe winds which can
reasonably be postulated for the site, noncoincident with a
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severe flood, were evaluated. The most severe wave action
would not affect any safety-related structure.

The wind speed used was the highest speed over water with
sufficient duration to develop waves fully. A curve of speed
versus duration for a 100-year wind over land was developed
using the fastest-mile speed and limited data for 5-minute and
l1-hour speeds. The 100-year fastest-mile speed over land for

the site is 85 mph (Reference 14). Both 5-minute and 1l-hour
speeds were computed from Corps of Engineers data for midwest
and southwest states (Reference 15). The 100-year curve was

drawn through the fastest-mile point and the derived 5-minute
and l-hour points.

For the site, the 100-year wind over land with sufficient
duration (about 19 minutes) to develop waves fully is about 60
mph. The corresponding speed over the reservoir is about 70
mph. The fetches and embankment conditions are the same as
described in Subsection 2.4.8.2.6 for 25 mph. The effective
average depth at normal pool is about 8.21 feet below the
normal pool elevation of 595.0 feet. This is 3.17 feet lower
than for PMF pool. Wind wave characteristics and heights above
normal pool for the extreme wind are shown in Tables 2.4-13 and
2.4-14 respectively.

The maximum wind wave runup and forces caused by a sustained
wind of 40 mph over land coincident with PMF pool and an
antecedent SPF were considered in the design of the pond screen
house located at the north end of the essential cooling pond.

The bottom elevation of the essential service cooling pond

(ESCP) is at elevation 584 feet 0 inch. Locally, the grade
around the lake screen house on the lake side is at elevation

570 feet 2 inches. Due to the large depth available in
comparison to the wave height (Tables 2.4-11 and 2.4-13) at the
lake screen house, the breaking waves will not occur for
different lake levels; however, nonbreaking waves will occur. An
average water depth of 11.5 feet was used in the wind wave
analysis. The height of the maximum wave would be 3.92 feet, and
the maximum wave runup elevation would 602.34 feet. The forces
due to nonbreaking waves were computed based on the procedures
given in Reference 13. These forces are used as the design

bases for the pond screen house. The forces due to wind
generated waves and relevant wave parameters are presented in
Table 2.4-27.

2.4.9 Channel Diversions

There is no historical or topographical evidence indicating
that flow in the Kankakee River can be diverted away from its
present course. The river is wide, and there are no deeply
incised gorges upstream where landslides could entirely cut off
river flow. Upstream ice jams will not divert flow completely,
since they do not prevent overbank or subsurface flow.
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There have been numerous ice jams on the Kankakee River. The
lowest winter-spring flow at the Wilmington gauge during the
period of record 1961-1975 was 318 cfs, which is 54% higher than
the lowest recorded flow of 204 cfs. In the unlikely case that
upstream icing causes flow at the river screen house to drop
below the required operation level, the cooling pond will
temporarily operate under closed cycle.

2.4.10 Flooding Protection Requirements

The PMF design bases for the flood protection requirements on the
Kankakee and Mazon Rivers and Crane and Granary Creeks are
discussed in Subsection 2.4.3. The cooling pond PMF design base
is explained in Subsection 2.4.8.2. The design basis for
flooding effects due to the local PMP is discussed in Subsection
2.4.2. The flood elevations resulting from any of these extreme
events would have no effect on safety-related facilities.

Floods on the Kankakee River could affect the river screen house,
a non-safety-related structure. The PMF on the Kankakee River
could not affect the site, since the maximum water surface
elevation would be a minimum of 38 feet below the plant grade
elevation of 600 feet. Maximum water surface elevations under
PMF conditions for the Mazon River and Granary Creek are 582 feet
and 576 feet respectively, still well below the plant grade.

Floods resulting from the local PMP could result in a short-term
maximum water surface elevation above the grade floor level of
601.0 feet in the immediate plant area. As described in
Subsection 2.4.2.3, the essential equipment/systems are protected
from the local PMP by the provision of reinforced concrete curbs
or steel barriers.

The maximum water surface elevation in the cooling pond resulting
from the PMF with antecedent SPF is 598.17 feet. The cooling
pond dike elevation is 600 feet, except for that area south of
the plant where the dike elevation is 602.5 feet. The dike is
maintained at a higher elevation in this area to prevent
splashover resulting from possible runup to elevation 602.34 feet
(Subsection 2.4.8.2.0).

The slopes of the dikes are protected with riprap designed using
procedures defined in Reference 13. The pondside slopes are
designed to withstand conditions resulting from the PMF with
antecedent SPF and 40-mph wind as discussed in Subsection
2.4.8.2.6. Downstream slopes are protected against erosion by
seeding. The slope stability analysis for the dikes is presented
in Subsection 2.5.6.
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2.4.11 Low Water Considerations

2.4.11.1 Low Flow in Rivers

Low flows in the Kankakee River cannot affect safety-related
facilities of the plant, since the ultimate heat sink is
independent of flows in the river. Low flow elevations in the
Kankakee River at the site are controlled by a rock ledge
across the river between Resthaven and Lakewood Shores, 7700
feet upstream of the Wilmington dam. The ledge acts like a dam
by creating a pool of water that reaches upstream to Custer
Park, approximately 1 mile upstream from the intake. Under low
flow conditions, the rock ledge, which is at elevation 534
feet, maintains a minimum water elevation of 534 feet.

Average flow elevations are estimated based on water level data
at Custer Park and discharge data at Wilmington. These are
shown in Table 2.4-15 and plotted in Figure 2.4-9. For the
historical average flow of 4071 cfs at Wilmington, the st