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CHAPTER 2
THE SITE

This chapter primarily describes the site characteristics for
the Beaver Valley Power Station as they existed when the

facility was licensed. As such, current site characteristics
may not agree with these descriptions. The site characteristics
described here include description; geography and demography;
nearby industrial, transportation and military facilities;
meteorology, hydrology, geology, seismology, and geotechnical
engineering. This information was gathered to support or
develop the original plant design Dbases. Chapter 2 also

contains evaluations of these site characteristics demonstrating
how applicable siting criteria were met at the time of original
licensing of the facility. This information was accurate at the
time the plant was originally 1licensed, but is considered
historical and is not intended or expected to be updated for the

life of the plant. Additionally, the operating term of the
plant has been extended from 40 to 60 years by issuance of a
renewed operating license. References to a 40-year plant 1life

in this section are historical and have not been revised.
Descriptions of requirements specific to the period of extended
operation are contained in Chapter 19 of the UFSAR.

In the past, minor changes to site characteristics have been
incorporated into Chapter 2. While updates were not required,
these changes have not been removed. Therefore, some parts of
this chapter reflect more recent information.

2.1 GEOGRAPHY AND DEMOGRAPHY

2.1.1 Site Location and Description

2.1.1.1 Specification of Location

The Beaver Valley ©Power Station (BVPS) is located in
Shippingport Borough, Beaver County, Pennsylvania, on the south
bank of the Ohio River. The site is approximately 1 mile
southeast of Midland, Pennsylvania, 5 miles east of East
Liverpool, Ohio, and approximately 25 miles northwest of
Pittsburgh, Pennsylvania. The coordinates of the Beaver Valley
Power Station - Unit 2 (BVPS-2) reactor containment are

40 degrees 37 minutes 23 seconds north and 80 degrees 25 minutes
57 seconds west; the Universal Transverse Mercator coordinates
are 548,010 meters east and 4,496,890 meters north. Figure 2.1-
1 shows the general site location.

2.1.1.2 Site Area Map

The BVPS site contains approximately 453 acres including
26 acres of right-of-way. Immediately to the west of the BVPS-2
reactor location, and also onsite, are Beaver Valley Power
Station - Unit 1 (BVPS-1) and the former site of the
Shippingport Atomic Power Station (SAPS). The SAPS was managed
by DLC for the Division of Naval Reactors, U.S. Department of
Energy (USDOE). The SAPS terminated operations October 1, 1982



BVPS-2 UFSAR Rev. 18

and was dismantled by the USDOE. The Pennsylvania Department of
Transportation has a right-of-way across the eastern end of the
site on which a portion of Pennsylvania Route 168, including the
southerly approach to the Shippingport Bridge, is located.

Local site topography, site boundary, and exclusion area are
shown on Figure 2.1-2, and the general site plan is shown on
Figure 1.2-1.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

The BVPS-2 exclusion area is defined by a 2,000-foot radius
around the BVPS-1 containment building and extending in part to
the north shore of the Ohio River (Figure 2.1-2). The exclusion
area provides the basis for the Offsite Dose Calculation Manual
limits on gaseous effluents and meets the requirements of 10 CFR
50.67. The BVPS-2 gaseous releases will occur at the
containment building, at the BVPS-1 cooling tower, and at the
auxiliary building and turbine building ventilation wvents. The
shortest distance to the site boundary from the BVPS-2
containment building is approximately 1,500 feet. The nearest
occupied residence is located approximately 2,323 feet from the
centerpoint of the BVPS-1 and BVPS-2 reactor containment
locations. Within the site boundary there is a residence
located on a 1 acre parcel not owned by the licensee (Figure
2.1-2). The residence is located approximately 4,000 feet SSW
of the BVPS-2 containment.

2.1-1a
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Boundaries for establishing effluent release limits are defined
and controlled as required by 10 CFR 20 to ensure that individuals
are protected from exposure to radiation and radioactive
materials. The description of the restricted area Dboundary
required by this section should be understood to be that presently
approved for use in the Radiological Control Manual established

for BVPS. The Radiological Control Manual describes how access to
any areas required under this section is controlled for radiation
protection purposes, including monitoring of access to these
areas.

2.1.2 Exclusion Area Authority and Control
2.1.2.1 Authority

A 2,000-foot radius around the BVPS-1 containment building and an
extension to the north shore of the Ohio River constitutes the
BVPS-2 exclusion area (Figure 2.1-2) as defined by 10 CFR
100.3(a) . The United States of America (USA), owner of Phillis
Island which is located approximately 400 feet off the shoreline
from BVPS, through the purchase agreement with Dravo Corporation,
has agreed not to use or permit the use of the land for any
structure, place, or area where the public at large can assemble.
The agreement, binding on the USA or on any future purchaser or
lessee has an expiration date of 2010 and delineates and restricts
the uses which can be made of the island.

The Freeport Development Corporation purchased approximately 46

acres from DLC in 1995. This Land, located along the southern
site boundary, includes 7.4 acres which are within the 2000-foot
exclusion area boundary. An agreement binding on Freeport

Development Corporation or on any future purchaser or lessee
delineates and restricts the uses which can be made of the land.

The Applicant owns all other land within the exclusion area,
including the mineral rights to it.

A Consolidated Rail Corporation (ConRail) right-of-way on the site
is approximately 400 feet from the BVPS-2 containment at its
closest point. The line is controlled by the licensee and its use
is limited to servicing BVPS-1 and BVPS-2. The Pennsylvania
Department of Transportation has a right-of-way across the eastern
end of the property on which a portion of Pennsylvania Route 168,
the southerly approach to the Shippingport Bridge, is located.
Route 168 from the south follows along the northeast and east
corner of the site and, crossing the Shippingport Bridge, joins
State Highway 68.

2.1.2.2 Control of Activities Unrelated to Plant Operation

As required by 10 CFR 100.3(a) and as discussed in the BVPS
Emergency Preparedness Plan referenced in Section 13.3, the
Applicant has control of removal of personnel and property from
the exclusion area.
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The BVPS area is served by pipelines carrying natural gas and
petroleum products. Six pipelines cross the BVPS-2 gite: one
natural gas pipeline and five petroleum product pipelines.

The Applicant has demonstrated control of the pipelines within the
exclusion area, as evidenced by a DLC letter to the U.S. Nuclear
Regulatory Commission (USNRC) (DLC 1978) and by relocation of the
Mobil pipeline so that, in the unlikely event of a pipe rupture,
pipeline contents would be diverted away from BVPS-2.

A coal ash slurry 1line from the Bruce Mansfield Plant (BMP)
traverses the site. This line, owned in part by the Applicant,
was originally routed to ensure that a failure of this line would
not affect BVPS-2.

2.1.2.3 Arrangements for Traffic Control

The only highway within the exclusion area, with the exception of
the site access 1road, 1is State Highway 168 including the
Shippingport Bridge. Beaver County Civil Defense and the
Pennsylvania State Police have arranged to reroute the traffic on
Route 168 in the event of an emergency, thus permitting crossing
of the Ohio River without using the Shippingport Bridge, as well
as using roadblocks at other locations. Also, arrangements have
been made with the Army Corps of Engineers and the Coast Guard for
navigation control on the Ohio River within the exclusion area in
the event of an accident (BVPS-2 Emergency Preparedness Plan
referenced in Section 13.3).

2.1.2.4 Abandonment or Relocation of Roads

Public roads traversing the exclusion area will not have to be
abandoned or relocated to ensure the Applicant's control of the
exclusion area.

2.1.3 Population Distribution

Beaver Valley Power Station - Unit 2 (BVPS-2) is located on the
Ohio River in the Borough of Shippingport in Beaver County,
Pennsylvania. The county population in 1970 equalled 208,418,
which was dispersed at a density of 478 people per square mile.
According to the TU.S. Department of Commerce (USDOC 1982a),
between 1970 and 1980 the Beaver County population declined
approximately 1.9 percent to 204,441 at an average density of 469

people per square mile. Table 2.1-1 presents 1970 and 1980
populations and growth factors for townships, boroughs, and
districts within 10 miles of the site. Figure 2.1-3 identifies

the location of BVPS-2 as well as cities and townships within a
radius of 10 miles surrounding the station.
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Population information contained in BVPS-2 PSAR Section 2.1.2 has
been revised herein to reflect 1980 demographic data and trends.
Beaver Valley Power Station-Unit 2 PSAR Section 2.1.2 identifies
the city of East Liverpool, Ohio as the nearest population center
to the station. Due to declining population growth rates for the
city of East Liverpool, its current and projected population does
not approach 25,000 in the years 1980-2030, and therefore does not
meet the criteria of 10 CFR 100 for the nearest population center.
The nearest population center, based on 10 CFR 100 criteria, is
the township of McCandless, Pennsylvania, which supported a 1980
population of 26,250 and is located approximately 17 miles east of
the station.

2.1.3.1 Population within 10 Miles

The 1980 population within 10 miles of BVPS-2 was approximately
141,286, a 1.7 percent decrease from the 1970 total of 143,736.
This population is projected to increase to approximately 155,232
by the year 2030. The 10-mile area contains portions of Beaver
County, Pennsylvania; Columbiana County, Ohio; and Hancock County,
West Virginia. Of the 16 boroughs, 17 townships, 2 districts, and
1 city 1located totally or in part within the 10-mile radius
surrounding the station, the Borough of Aliquippa, Pennsylvania
supported the largest population, 17,094 in 1980.

Population distribution within 10 miles of the station is based on
a house count from U.S. Geological Survey (USGS) maps on which
houses have been identified. Houses were used to estimate the
area population by applying 1980 town-specific, people-per-
household factors derived from U.S. Bureau of the Census data to
sector house counts. House counts were supplemented and verified
through field reconnaissance conducted during March and June,
1983. In urbanized areas, where no houses appear on the USGS
maps, population was determined by land area allocation. It was
assumed that in urbanized areas, population was evenly distributed
over the land area. Future population estimates within 10 miles
of the station were adjusted by multiplying the 1980 base year
population by the county-specific growth factors, supplied by the
Pennsylvania Southwest Regional Planning Commission (1983), the
Pennsylvania Department of Environmental Resources (1981), the
West Virginia Department of Health (1981), and the Ohio Department
of Development (1982). Finally, population densities were
calculated by dividing the population in each annular sector by
the sector's land area. Population and population densities in
1980 for townships, boroughs, and districts located within 10
miles of the station are presented in Table 2.1-2. Population
distribution for the 10-mile area for the years 1980 through 2030
is listed in Tables 2.1-3, 2.1-4, 2.1-5, 2.1-6, 2.1-7, 2.1-8 and
2.1-9. Figure 2.1-4 presents the location of annular sectors
within the 0-10 mile area surrounding BVPS-2.

Population projections for the vyear 1985 are being used to
approximate the population for the vyear of initial commercial
operation of BVPS-2. The populations of 1985 and 1986, the year
of actual commercial start-up, should not differ to any
significant extent. Therefore, since projections are calculated
at 5-year intervals based on the decennial census, 1985 provides
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the best estimate of population distribution at the start of
commercial operation.

2.1.3.2 Population betweeen 10 and 50 Miles

The area within 50 miles of BVPS-2, containing a total population
of approximately 3,555,283 1in 1980, 1is expected to grow to
approximately 3,726,327 in the year 2000 and to reach a total of
approximately 4,631,398 by the year 2030 (USDOC 1982a, 1982Db,
1982c). Figure 2.1-5 presents the counties and major towns within
the 50-mile radius of the station. Polar-grid sector populations
between 10 and 50 miles are based on 1980 U.S. Census data for
Pennsylvania and Ohio; 1980 US Census data, updated to reflect the
1982 redistricting of Hancock County, for West Virginia (Brooke-
Hancock-Jefferson, W. Va. Metropolitan Planning Commission 1983a,
1983b); and population projections of the states of Pennsylvania,
Ohio, and West Virginia. Sector populations were determined by
assuming that the population of a minor civil division is evenly
distributed over its geographic area. The proportion of each
civil division area in each annular sector was calculated and
applied to each civil division's total population, yielding the
population in each annular sector. Population growth factors,
based on 1981 projections, supplied by the Pennsylvania Department
of Environmental Resources (1981); 1983 updated projections for
Beaver County, supplied Dby Pennsylvania Southwest Regional
Planning Commission; 1981 projections, supplied by the West
Virginia State Department of Health; and 1981 projections updated
in 1983, supplied by the Ohio Department of Economic and Community
Development, were applied to each civil division assuming that
each portion would maintain its relative share of any population
change (Pennsylvania Department of Environmental Resources 1981;
Pennsylvania Southwest Regional Planning Commission 1983; Ohio
Department of Economic and Community Development 1981 and 1983;

and West Virginia Department of Health 1981). ©Population density
was calculated by dividing the population in each sector by its
land area. Figure 2.1-6 presents the annular sectors for

population distribution within 10-50 miles of BVPS-2. Population
distribution the 50-mile area for the years 1980-2030 is listed in
Tables 2.1-10, 2.1-11, 2.1-12, 2.1-13, 2.1-14, 2.1-15 and 2.1-16.

The 50-mile region is heavily populated. In 1980, 22 boroughs,
townships, and cities exceeded a population of 25,000 people.
However, only three cities of over 100,000 people are located in
the region: Pittsburgh, Pennsylvania; Canton City, Ohio; and
Youngstown City, Ohio (USDOC 1982a, 1982b, and 1982c). Table 2.1-
24 lists civil divisions with more than 25,000 people. Table 2.1-
25 lists an additional six civil divisions projected to contain
25,000 or more people in the period 1980-2030.

Supporting a combined 1980 population of approximately 4.2
million, seven standard metropolitan statistical areas (SMSAs) are
located totally or partially within the 50-mile radius of the
station. Table 2.1-26 lists the seven SMSAs and their 1970 and
1980 populations and growth factors. Figure 2.1-9 represents the
SMSAs within the 50-mile region.
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2.1.3.3 Population between 50 and 350 Miles

Figure 2.1-7 shows the 350-mile region surrounding BVPS-2.
Population distribution within 350 miles of the station for the
years 1980-2030 was calculated in the same manner as that for 10-
50 miles and is listed in Tables 2.1-17, 2.1-18, 2.1-19, 2.1-20,
2.1-21, 2.1-22 and 2.1-23. Figure 2.1-8 1locates the annular
sectors for population distribution within 50-350 miles of the
station.

Population sector distributions and projections for the 50-350
mile area surrounding BVPS-2 are based on 1980 US Census data,
population projections for the District of Columbia and the 13
states located in the 350-mile area, 1981 Canadian census data,
and population projections for the Canadian Province of Ontario.
(Delaware Development Office 1982, Illinois Office of State
Planning 1981, Indiana University 1981, Maryland Center for Health
Statistics 1980 and 1981, Maryland Department of State Planning
1981, Metropolitan Washington Council of Governments 1979,
Michigan Department of Management and Budget 1978, New Jersey
Department of Labor 1982, New York State Economic Development
Board 1978, North Carolina Office of State Budget and Management
1981, Ohio Department of Development 1982, Ohio Department of
Economic and Community Development 1983, Ontario Ministry of
Treasury and Economics 1979, Pennsylvania Department of
Environmental Resources 1981, Pennsylvania Southwest Regional
Planning Commission 1983, Statistics Canada 1981, Tennessee Valley
Authority 1980, University of Louisville 1981, Virginia Department
of Planning and Budget 1980, West Virginia Department of Health
1981).

2.1.3.4 Transient Population

Within 10 miles of BVPS-2 several land uses attract seasonal and
daily transient populations. Table 2.1-27 presents approximate
daily transient population by annular sector within 10 miles of
the station. Land uses and facilities that account for transient
population include industries, recreational sites, and educational
institutions. Transient population variations associated with
industrial employment and school enrollment represent
redistribution of existing population within the 10-mile area.

2.1.3.4.1 Industry

Industries and employment are discussed in Section 2.2.2.

2.1.3.4.2 Educational Institutions

Schools within the 10-mile radius area generate daily variations

in population distribution. Table 2.1-28 identifies educational
institutions within 10 miles of the station and their enrollments.
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Total school enrollment for the 10-mile area equals approximately
29,000 (Pennsylvania Department of Education 1982; Western Beaver
School District 1982; Beaver Area School District 1982; Blackhawk
Area School District 1982; Hopewell Area School District 1982;
Southside Area School District 1982; Center Area School District
1982; Midland Public Schools 1982; West Virginia Department of

Education 1982). However, approximately 77 percent of the total,
or 22,639 students served by the elementary and secondary schools
reside within the 10-mile area (Pennsylvania Department of

Education 1982; Western Beaver School District 1982; Beaver Area
School District 1982; Blackhawk Area School District 1982;
Hopewell Area School District 1982; Southside Area School District
1982; Center Area School District 1982; Midland Public Schools
1982; West Virginia Department of Education 1982).

Three colleges are located within the 10-mile area: the Beaver
Campus of Pennsylvania State University, Beaver Community College,
and the East Liverpool Campus of Kent State University.
Pennsylvania State University-Beaver Campus is located in Monaca,

approximately 8.5 miles east-northeast of the station. The
university serves 200 on-campus residents, 1,004 full-time day
students, and an additional 700 part-time evening students,
generally residents of Beaver  County (Pennsylvania State

University 1982).

Beaver Community College is also located east-northeast of BVPS-2
at a distance of 7.5 miles. There are no on-campus residents at
the college. Its fall and spring enrollment in 1981 equaled 964
snd 1,109 full-time day students and 1,110 and 1,174 part-time
evening students, respectively. The college operates a summer
school which served 1,356 full and part-time students in 1981
(Beaver Community College 1982). Finally, the East Liverpool
Campus of Kent State University is located approximately 7.5 miles
west of BVPS-2. The East Liverpool Campus serves a 1982-83
enrollment of 660 full time students. No on-campus residents are
associated with this campus (East Liverpool Campus of Kent State
University 1983).

2.1.3.4.3 Parks and Recreation

Local recreational sites generate a moderate level of transient
population. Total estimated daily transient population associated
with recreation equals 3,904 people; total 1981 wvisitor-day
attendance figures of the recreational areas within 10 miles of
the station equals 1,424,962. Table 2.1-29 presents transient
population counts for recreational areas by annular sector. The
Pennsylvania section of the 10-mile area contains the Raccoon
State Park, the Brady Run County Park, and State Game Lands

Numbers 173 and 189. No visitor attendance figures exist for the
state game 1lands (Pennsylvania Department of Natural Resources
1982a). However, combined state and county park attendance within

the Pennsylvania section totaled 501,152 in 1981. Both of these
parks are located between 6 and 9 miles from the station. Camping
facilities are available at both parks. Camping attendance in
1981 at the Raccoon
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State Park equalled 14,423 visitor days (Pennsylvania Department
of Natural Resources 1982a). No camping counts are recorded for
the County park, which operates annually from May to September and
attracts predominantly county residents (Pennsylvania Department
of Natural Resources 1982b, and Beaver County Parks Department
1982).

Two additional state parks are located within 10 miles of the
station: Tomlinson State Park in West Virginia and Beaver Creek
State Forest in Ohio. The 1981 attendance counts for West
Virginia and Ohio state recreational areas totaled 923,810
persons. Beaver Creek State Forest accounted for approximately 79
percent of this total, or 729,930 visitors. Of its 1981 total,
the state forest includes 34,110 campers (Ohio Department of
Natural Resources 1982) . Tomlinson State Park, located
approximately 10 miles southwest and west-southwest of the
station, attracted 193,880 visitors in 1981. In 1981, 50
campsites were opened at the park; however, no camping counts are
available.

2.1.3.5 Low Population Zone

The low population =zone (LPZ) surrounding BVPS-2 encompasses an
area within approximately a 3.6-mile radius of the BVPS-2 reactor
containment centerline. The distance for the LPZ is determined
based on the requirements of 10 CFR 100. No population centers
with populations equal to or greater than 25,000 exist within the
LPZ, or within an area of radius 1 1/3 times the LPZ radius,
approximately 4.8 miles.

The 3.6-mile boundary also meets the requirement that the LPZ
should be an area in which sufficient protective measures can be
taken to assure that the resident population does not receive a
dose 1in excess of a specified level resulting from a postulated
accident condition.

The LPZ contained a 1980 resident population of approximately
10,828 at an average density of 284 people per square mile. Table
2.1-30 presents the 1980 LPZ population distribution. By the
years 1985 and 2030 the LPZ population is expected to have
increased to 11,114 and 11,656 at average densities of 292 and 306
people per square mile, respectively. Table 2.1-30 identifies
permanent population distribution in the LPZ. Transient
population within the LPZ is identified by institution and by
sector in Table 2.1-31 and 2.1-32, respectively.

2.1.3.6 Population Centers

The nearest population center to BVPS-2, as defined by 10 CFR 100,
is the township of McCandless, Pennsylvania which supported
approximately 26,250 people in 1980 with a density of 1,608 people
per square mile. The township's closest corporate boundary to the
station 1is approximately 17 miles east. Table 2.1-24 1lists
existing population centers with over 25,000 people. Cities and
towns
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projected to become population centers in the period 1980 to 2030
are listed in Table 2.1-25.

2.1.3.7 Population Density

The area within 30 miles of the station is expected to contain
approximately 1,570,449 people at an average density of 565 people
per square mile in 1985. This density is only slightly greater
than the USNRC comparison figure of 500 people per square mile
given in Regulatory Guide 1.70, Revision 3. Population within the
area 1s expected to increase to a total of approximately 2,150,291
by the year 2030. Population density in 2030 will reach an
average of approximately 773 people per square mile, which is
below the USNRC density comparison for the end year of plant life
of 1,000 people per square mile. Tables 2.1-33, 2.1-34 and 2.1-35
present population density by sector for distances 0-10 miles for
the vyears 1980, 1985, and 2030. Sector population density for
distances 10-50 miles for the same years are presented in Tables
2.1-36, 2.1-37 and 2.1-38.

2.1.4 References for Section 2.1
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Beaver Valley Parks Department 1982. Personal Communication
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Blackhawk Area School District 1982. Personal Communication
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Brooke-Hancock-Jefferson, W. Va. Metropolitan Planning Commission
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County Emergency Help Assistance), dated May 12, 1983.
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Fink, Center Area School District, and K.A. Baraniak, SWEC,
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Delaware Development Office 1982. Delaware Population Consortium,
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Illinois Office of State Planning 1981. Population Projections by
County: Open Population, 1970-2025, 1981.
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Maryland Center for Health Statistics, Department of Health and
Mental Hygiene. Maryland Population Estimates: July 1, 1978 and
Projections to 1984, 1980.

Maryland Center for Health Statistics, Department of Health and
Mental Hygiene Advance Report. Maryland Population Estimates:
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Maryland Department of State Planning 1981. Interim Population
Projections for Maryland Political Subdivisions 1980-2000, 1981.

Metropolitan Washington Council of Governments 1979. Cooperative
Forecasting, Round II Summary Report - 1979.

Michigan Department of Management and Budget 1978. Population
Projections for Michigan to the Year 2000, Summary Report, State,
Regions, Counties, 1978.

Midland Public Schools (Superintendent's Office) 1982. Personal
communication between B. Coffin, Midland Public Schools, and K.A.
Baraniak, SWEC, telephone conversation June 21, 1982.

New Jersey Department of Labor 1982. Division of Planning and
Research, Office of Demographic and Economic Analysis. New Jersey
Population Projections July 1, 1980-2000, 1982.

New York State Economic Development Board 1978. 1978 Official

Population Projections by Age and Sex for New York State Counties,
1978.
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Projections, 1981.

Ohio Department of Development (Ohio Data Users Center) 1982.

Population Projections for Ohio and Counties by Age and Sex, 1980
to 2005, 1982.

2.1-10a




BVPS-2 UFSAR Rev. O

Ohio Department of Economic and Community Development 1981. 1981
Ohio Industrial Directory, published by Harris Publishing Compay,
1981.

Ohio Department of Economic and Community Development 1983.
Personal communication between Jerry Cheider, Ohio Department of
Economic and Community Development, and K.A. Baraniak, SWEC,
telephone conversation April 25, 1983.

Ohio Department of Education 1982. Personal communication between
J. Daubenmier, Ohio Department of Education, and K.A. Baraniak,
SWEC, telephone conversation June 22, 1982.

Ohio Department of Natural Resources (Division of Parks and
Recreation) 1982. Personal communication between M. Shuter, Ohio
Department of Natural Resources, and K.A. Baraniak, SWEC,
telephone conversation June 22, 1982.

Ontario Ministry of Treasury and Economics 1979, Social and
Economic Data Central Statistical Services. Ontario: Population
Projections by Regions and Counties for Years 1981, 1986, 1991,
1996, 2001, 1979.

Pennsylvania Department of Education 1982. Personal communication
between R. Burrows, Pennsylvania Department of Education, and
K.A. Baraniak, SWEC, telephone conversation June 23, 1982.

Pennsylvania Department of Environmental Resources 1981. DER
Preliminary Population Projections, 1981.

Pennsylvania Department of Natural Resources (Game Commission)
1982a. Personal communication between J. Sitlinger, Pennsylvania
Department of Natural Resources, and K.A. Baraniak, SWEC telephone
conversations July 18, 1982.

Pennsylvania Department of Natural Resources (Bureau of State
Parks) 1982b. Personal communication between R. Eberly,
Pennsylvania Department of Natural Resources, and K.A. Baraniak,
SWEC, telephone conversation June 18, 1982.

Pennsylvania Southwest Regional Planning Commission 1983.
Personal communication between Mr. Howenstein, Pennsylvania
Southwest Regional Planning Commission, and K.A. Baraniak, SWEC,
telephone conversation April 22, 1983.

Pennsylvania State University Beaver Campus 1982. Personal
communication between S. Hutchinson, Pennsylvania State
University, and K.A. Baraniak, SWEC, telephone conversation June
21, 1982.

Southside Area School District 1982. Personal communication

between Mrs. Collins, Southside Area School District, and K.A.
Baraniak, SWEC, telephone conversation June 23, 1982.

2.1-11



Statistics

Tennessee Valley Authority.
Total Personal Income,

Canada
Divisions and Census Subdivisions,

BVPS-2 UFSAR

1981.
1981.

Population,

by Industry, Selected Years, 1969-2040, 1980.
University of Louisville. Urban Studies
Research Unit 1981. How Many Kentuckians:
1980-2020, the 1981 Preliminary Update, 1981.

U.S. Department of Commerce (Bureau of the Census)
of Inhabitants, Pennsylvania PC80-1-A40.

U.S. Department of Commerce (Bureau of the Census)

of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

U.S. Department
of Inhabitants,

Ohio PC80-1-A37.

of Commerce (Bureau of the Census)

West Virginia PC80-1-A50.

of Commerce (Bureau of the Census)
Indiana PC80-1-Al6.

of Commerce (Bureau of the Census)

Virginia PC80-1-248.

of Commerce (Bureau of the Census)

Maryland PC80-1-A22.

of Commerce (Bureau of the Census)

Tennessee PC80-1-A44.

of Commerce (Bureau of the Census)
Illinois PC80-1-Al5.

of Commerce (Bureau of the Census)

Delaware PC80-1-A09.

of Commerce (Bureau of the Census)

New Jersey PC80-1-A32.

of Commerce (Bureau of the Census)
New York PC80-1-A34.

of Commerce (Bureau of the Census)
Kentucky PC80-1-Al19.

of Commerce (Bureau of the Census)
North Carolina PC80-1-A35.

of Commerce (Bureau of the Census)
Michigan PC80-1-A24.

2.1-12

Interim Population Counts

Center,

Bureau of Economic Analysis
Per Capita Income,

1982a.

1982b.

1982c.

1982d.

1982e.

1982f.

1982g.

1982h.
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19827 .

1982k.

19821.

1982m.

1982n.

Rev. 0
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1980.

and Earnings

Population
Population Forecasts,

Number

Number

Number
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Number

Number
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Number
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Number
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U.S. Department of Commerce (Bureau of the Census) 19820. Number
of Inhabitants, Washington, D.C. PC80-1-AlO0.

Virginia Department of Planning and Budget 1980. Research
Section. Population Projections, Virginia Counties and Cities,
1980-2000, 1980.

Western Beaver School District 1982. Personal communication
between Mrs. Krakoss, Western Beaver School District, and K.A.
Baraniak, SWEC, telephone conversation June 23, 1982.

West Virginia Department of Education 1982. Personal
communication between G. Harper, West Virginia Department of
Education, and K.A. Baraniak, SWEC, telephone conversation June
22, 1982.

West Virginia Department of Health 1981. Health Planning
Guideline: Midyear County Population Projections 1981-1998.

West Virginia Department Natural Resources (Division of Parks and
Recreation) 1982. Personal communication between D. Andrews, West
Virginia Department of Natural Resources, and K.A. Baraniak, SWEC,
telephone conversation June 18, 1982.
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TABLE 2.1-1

1970-1980 POPULATION GROWTH FOR TOWNSHIPS, BOROUGHS,
AND DISTRICTS LOCATED PARTIALLY OR ENTIRELY WITHIN
10 MILES OF BVPS-2%*

1970-1980
1970 1980 Percent
Change
Pennsylvania - Beaver County 208,418 204,441 -1.9
Boroughs
Aliquippa 22,277 17,094 -23.3
Beaver 6,100 5,441 -10.8
Bridgewater 966 879 -9.0
East Rochester 920 789 -14.2
Fallston 571 312 -45.4
Frankfort Springs 144 187 +29.9
Georgetown 234 231 -1.3
Glasgow 112 106 -5.4
Hookstown 246 228 -7.3
Industry 2,442 2,417 -1.0
Midland 5,271 4,310 -18.2
Monaca 7,486 7,661 +2.3
New Brighton 7,637 7,364 -3.6
Ohioville 3,918 4,217 +7.6
Rochester 4,819 4,759 -1.2
Shippingport 328 225 -31.4
Townships
Brighton 7,532 7,858 +4.3
Center 10,598 10,733 +1.3
Chippewa 6,654 7,245 +8.9

1 of 3



BVPS-2 UFSAR Rev.

TABLE 2.1-1 (Cont)

1970-1980
Townships 1970 1980 Percent
Change
Greene 1,489 2,422 +62.7
Hanover 2,154 3,443 +59.8
Hopewell 14,133 14,662 +3.7
Independence 1,761 2,534 +43.9
Patterson 3,442 3,288 -4.5
Potter 484 605 +25.0
Pulaski 2,126 1,998 -6.0
Raccoon 2,615 3,133 +19.8
Rochester 4,089 3,427 -16.2
South Beaver 2,339 2,932 +25.4
Vanport 2,122 2,013 -5.1
Ohio - Columbiana County 108,310 113,572 +4.9
Cities
East Liverpool 20,020 16,687 -16.6
Townships
Liverpool 3,678 4,921 +33.8
Middleton 2,677 3,426 +28.0
St. Clair 7,428 8,080 +8.8
West Virginia - 39,749 40,418 +1.7
Hancock County
Districts
Clay NA** 13,932 NA**
Grant NA** 13,595 NA**
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TABLE 2.1-1 (Cont)
NOTES :

*Includes entire township, borough, and district populations.
**NA - Not available due to 1980 changes in boundary definitions.
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TABLE 2.1-2

1980 POPULATION AND POPULATION DENSITY FOR TOWNSHIPS, BOROUGHS,
AND DISTRICTS LOCATED PARTIALLY OR ENTIRELY
WITHIN 10 MILES OF BVPS-2*

Population
Area 1980 Density
(mile?) Population (people/mile?)
Pennsylvania - Beaver County
Boroughs
Aliquippa 4.74 17,094 3606.3
Beaver 1.01 5,441 5387.1
Bridgewater 0.41 879 2143.9
East Rochester 0.49 789 1610.2
Fallston 0.88 312 354.5
Frankfort Springs 0.23 187 813.0
Georgetown 0.15 231 1540.0
Glasgow 0.17 106 623.5
Hookstown 0.14 228 1628.6
Industry 10.67 2,417 226.5
Midland 1.83 4,310 2355.2
Monaca 2.16 7,661 3546.8
New Brighton 0.95 7,364 7751.6
Ohioville 23.66 4,217 178.2
Rochester 0.63 4,759 7554.0
Shippingport 3.90 255 65.4
Townships

Brighton 18.82 7,858 417.5
Center 14.77 10,733 726.7
Chippewa 16.48 7,245 439.6

10f2
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TABLE 2.1-2 (Cont)

Population
Area 1980 Density
Townships (mile?) Population (people/mile?)
Greene 26.72 2,422 90.6
Hanover 44.76 3,443 76.9
Hopewell 15.78 14,662 929.2
Independence 23.66 2,534 107.1
Patterson 1.41 3,288 2331.9
Potter 6.48 605 93.4
Pulaski 0.69 1,998 2895.7
Raccoon 19.27 3,133 162.6
Rochester 0.60 3,427 5711.7
South Beaver 28.88 2,932 101.5
Vanport 0.95 2,013 2118.9
Ohio - Columbiana County
Cities
East Liverpool 4.5 16,687 3708.2
Townships
Liverpool 8.0 4,921 615.1
Middleton 35.5 3,128 88.1
St. Clair 30.0 8,080 269.3
West Virginia - Hancock County
Districts
Clay 26.0 13,932 535.8
Grant 48.4 13,595 280.9

* Based on entire population and land area of each township, borough, or district.

20of 2



0.0- 0.5-
Direction 0.5 1.0
N 0 0
NNE 0 0
NE 23 34
ENE 2 55
E 28 0
ESE 6 28
SE 11 2
SSE 0 2
S 0 0
SSW 0 11
SwW 0 0
WSW 0 0
w 0 0
WNW 0 5
NW 0 284
NNW 0 74
Total 70 495

— —
0o

(@, ]
A ONO

0

1,049

95

1,288

BVPS-2 UFSAR

TABLE 2.1-3

POPULATION DISTRIBUTION FOR 1980, 0-10 MILES

Distance from BVPS-2 (miles)

1 of 1

1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5- 5.0- 6.0- 7.0- 8.5-
2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0 7.0 8.5 10.0
37 37 47 217 137 156 227 467 281 529 959
311 27 40 81 61 100 131 2,591 592 698 3,808
0 154 351 554 93 82 230 507 1,546 4,893 12,682

0 61 99 91 69 33 43 302 3,523 2,067 10,183
40 266 102 272 136 99 43 235 1,276 10,353 14,293
136 53 77 121 173 142 167 361 393 1,207 7,579
133 65 130 83 25 0 0 349 87 610 653
7 49 19 60 29 68 343 178 70 261 392
14 124 68 21 82 138 180 474 45 519 429
21 50 28 67 78 46 77 249 24 401 398
71 89 274 202 135 156 89 283 243 354 638
7 53 107 60 64 25 72 543 651 694 499
11 21 36 53 14 25 91 2,257 4,719 12,256 6,354
11 0 6 23 276 161 416 537 371 3,243 2,227
938 553 1,661 227 434 321 136 386 84 298 238
63 26 49 66 0 16 343 690 102 368 262
1,800 1,628 3,094 2,198 1,806 1,568 2,588 10,409 14,007 38,741 61,594

Rev. 0

Total

3,094
8,447
21,149
16,572

27,159
10,446
2,167
1,489

2,105
1,461
2,538
2,779

25,841
7,276
6,609
2,154

141,286



0.0- 0.5-
Direction 0.5 1.0
N 0 0
NNE 0 0
NE 24 34
ENE 2 56
E 28 0
ESE 6 29
SE 11 2
SSE 0 2
S 0 0
SSW 0 11
SW 0 0
WSW 0 0
w 0 0
WNW 0 5
NW 0 287
NNW 0 75
Total 71 501

BVPS-2 UFSAR

TABLE 2.1-4

POPULATION DISTRIBUTION FOR 1985, 0-10 MILES

Distance from BVPS-2 (miles)

1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5- 5.0- 6.0- 7.0- 8.5-
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0 7.0 8.5 10.0
0 37 37 47 220 138 158 230 472 284 535 969
7 314 27 41 82 62 101 132 2,620 599 705 3,851
0 0 155 355 561 94 83 232 513 1,563 4,947 12,822
55 0 62 100 92 69 33 44 306 3,662 2,080 10,296
16 41 269 103 275 137 100 43 238 1,290 10,467 14,451
3 137 53 78 122 175 144 169 365 398 1,221 7,662
19 134 66 131 84 25 0 0 353 88 617 660
11 7 49 20 61 29 69 346 180 71 264 396
11 14 126 69 22 83 139 182 479 45 525 434
11 22 50 28 68 79 47 77 252 24 405 402
4 72 90 278 205 136 158 90 286 245 357 644
4 7 54 108 61 65 25 73 548 658 701 504
4 11 22 36 54 14 25 93 2,300 4,801 12,520 6,472
0 11 0 6 23 280 162 426 549 380 3,319 2,280
1,061 948 559 1,680 230 439 325 138 390 85 305 243
96 64 26 50 67 0 16 347 698 103 372 265
1,302 1,819 1,645 3,130 2,227 1,825 1,585 2,622 10,549 14,196 39,340 62,351

1 of 1

Rev. 0

Total

3,127
8,541
21,383
16,757

27,458
10,562
2,190
1,505

2,129
1,476
2,565
2,808

26,352
7,441
6,690
2,179

143,163



0.0- 0.5-
Direction 0.5 1.0
N 0 0
NNE 0 0
NE 24 35
ENE 2 57
E 28 0
ESE 7 29
SE 11 2
SSE 0 2
S 0 0
SSW 0 11
SW 0 0
WSsSWwW 0 0
w 0 0
WNW 0 5
NW 0 291
NNW 0 76
Total 72 508

— —
oo

0

1,074

97

1,316

POPULATION DISTRIBUTION FOR 1990, 0-10 MILES

Distance from BVPS-2 (miles)

BVPS-2 UFSAR

TABLE 2.1-5

1 of 1

1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5- 5.0-
2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0
38 38 48 222 140 159 232 478
318 27 41 83 62 102 134 2,652
0 157 359 568 96 84 235 519
0 63 101 94 70 34 45 309
41 272 104 278 139 101 44 240
139 54 79 123 177 145 171 369
136 66 133 85 25 0 0 357
7 50 20 62 29 69 351 183
15 127 70 22 84 141 184 485
22 51 28 69 80 47 79 255
73 91 280 207 138 160 91 289
7 55 109 62 65 25 73 552
11 22 36 55 15 25 94 2,343
11 0 6 23 283 164 435 561
960 566 1,700 232 444 329 139 395
65 27 50 67 0 16 351 706
1,843 1,666 3,164 2,252 1,847 1,601 2,658 10,693

Rev. 0

6.0- 7.0- 8.5-

7.0 8.5 10.0 Total
288 541 981 3,165
606 715 3,898 8,645

1,582 5,009 12,981 21,649
3,606 2,105 10,424 16,965
1,306 10,597 14,630 27,796
402 1,235 7,758 10,691
89 624 669 2,216

72 267 401 1,524

46 531 439 2,155
25 410 407 1,495
247 361 649 2,590
663 706 508 2,829
4877 12,775 6,582 26,839
388 3,396 2,332 7,604
88 311 250 6,779
104 377 268 2,204
14,389 39,960 63,177 145,146
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TABLE 2.1-6
POPULATION DISTRIBUTION FOR 2000, 0-10 MILES

Distance from BVPS-2 (miles)

0.0- 0.5- 1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5- 5.0- 6.0- 7.0- 8.5-
Direction 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0 7.0 8.5 10.0 Total
N 0 0 0 37 37 47 221 139 158 231 474 286 538 974 3,142
NNE 0 0 7 316 27 41 82 62 102 133 2,632 601 710 3,868 8,581
NE 24 35 0 0 156 356 563 94 83 234 515 1,571 4971 12,882 21,484
ENE 2 56 55 0 62 101 93 70 34 44 307 3,579 2,090 10,346 16,839
E 28 0 16 41 270 104 276 138 100 44 239 1,296 10,518 14,519 27,589
ESE 6 29 3 138 53 78 122 176 144 170 367 399 1,226 7,700 10,611
SE 11 2 19 135 66 132 85 25 0 0 354 88 620 664 2,201
SSE 0 2 11 7 49 20 61 29 69 348 182 71 265 398 1,512
S 0 0 11 14 126 69 22 83 140 183 482 46 527 436 2,139
SSW 0 11 11 22 50 28 69 79 47 79 253 24 407 406 1,486
SW 0 0 4 72 90 279 206 137 159 90 287 250 356 659 2,598
WSW 0 0 4 7 54 108 61 65 25 73 560 672 717 515 2,861
w 0 0 4 11 22 36 54 14 25 96 2,422 5,022 13,269 6,794 27,769
WNW 0 5 0 11 0 6 23 281 163 451 583 405 3,541 2,432 7,901
NW 0 288 1,066 953 561 1,687 231 441 326 138 392 90 324 260 6,757
NNW 0 75 96 64 26 50 67 0 16 348 701 103 374 266 2,186
Total 71 503 1,307 1,828 1,649 3,142 2,236 1,833 1,891 2662 10,750 14,503 40,462 63,119 145,656

1 0of 1



0.0- 0.5-
Direction 0.5 1.0
N 0 0
NNE 0 0
NE 24 35
ENE 2 57
E 29 0
ESE 7 29
SE 11 2
SSE 0 2
S 0 0
SSwW 0 11
SW 0 0
WSW 0 0
W 0 0
WNW 0 5
NW 0 293
NNW 0 76
Total 73 510

BVPS-2 UFSAR

TABLE 2.1-7

POPULATION DISTRIBUTION FOR 2010, 0-10 MILES

Distance from BVPS-2 (miles)

1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5- 5.0- 6.0- 7.0- 8.5-
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0 7.0 8.5 10.0
0 38 38 48 224 141 161 234 483 289 546 991

7 321 28 41 83 63 103 135 2,675 611 721 3,931

0 0 159 362 573 96 84 237 523 1,597 5,063 13,094

56 0 64 102 94 71 34 45 312 3,638 2,124 10,515

16 41 274 105 281 140 102 44 243 1,318 10,691 14,760

3 140 54 80 124 179 147 172 372 406 1,246 7,826

19 137 67 134 86 26 0 0 360 90 630 674

11 7 50 20 63 29 71 354 184 73 270 405
11 15 128 70 22 84 142 186 489 46 536 443
11 22 51 29 70 81 48 79 257 25 414 411

4 73 92 283 209 139 161 92 292 251 367 661

4 7 55 110 62 66 26 74 562 675 719 517

4 11 22 37 55 15 26 98 2,495 5,144 13,740 6,979

0 11 0 6 24 286 166 468 607 421 3,687 2,532
1,083 969 571 1,715 234 448 332 140 399 93 337 271
98 66 27 51 68 0 17 354 713 106 380 271

1,327 1,858 1,680 3,193 2,272 1,864 1,620 2,712 10,966 14,783 41,461 64,281

1 0of 1

Rev. 0

Total

3,193
8,719
21,837
17,114

28,044
10,785
2,236
1,539

2172
1,509
2,624
2,877

28,626
8,213
6,885
2,227

148,600
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TABLE 2.1-8
POPULATION DISTRIBUTION FOR 2010, 0-10 MILES

Distance from BVPS-2 (miles)

0.0- 0.5- 1.0- 1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5- 5.0- 6.0- 7.0- 8.5-

Direction 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0 7.0 8.5 10.0 Total

N 0 0 0 39 39 49 228 144 165 238 491 297 556 1,008 3,254
NNE 0 0 7 327 28 42 85 65 105 138 2,725 622 734 4,004 8,882
NE 25 36 0 0 162 369 583 98 87 241 534 1,626 5,145 13,335 22,241

ENE 2 58 57 0 65 104 96 72 35 45 318 3,705 2,163 10,709 17,429
E 29 0 16 42 279 107 286 143 104 45 247 1,341 10,886 15,030 28,555
ESE 7 29 3 143 55 81 127 182 149 175 379 413 1,269 7,969 10,981

SE 11 2 19 140 68 136 88 26 0 0 367 91 642 687 2,277
SSE 0 2 11 7 51 20 64 30 71 360 188 73 274 412 1,563
S 0 0 11 15 131 71 22 86 145 189 498 47 546 451 2,212
SSW 0 11 11 22 52 29 71 82 49 81 262 25 422 417 1,534
SW 0 0 4 75 93 289 213 142 164 93 297 251 365 658 2,644
WSW 0 0 4 7 56 112 63 67 26 75 561 672 716 515 2,874
W 0 0 4 11 22 37 56 15 26 99 2,559 5,244 14,187 7,141 29,401

WNW 0 5 0 11 0 6 24 291 168 486 628 438 3,830 2,631 8,518
NW 0 299 1,103 986 582 1,747 239 456 338 143 406 96 350 281 7,026
NNW 0 78 100 67 27 52 70 0 17 361 726 107 387 276 2,268
Total 74 520 1,350 1,892 1,710 3,251 2,315 1,899 1,649 2,769 11,186 15,048 42,472 65,524 151,659

1 0of 1



0.0- 0.5-
Direction 0.5 1.0
N 0 0
NNE 0 0
NE 25 37
ENE 2 60
E 30 0
ESE 7 31
SE 11 2
SSE 0 2
S 0 0
SSwW 0 11
SW 0 0
WSwW 0 0
W 0 0
WNW 0 5
NW 0 306
NNW 0 80
Total 75 534

POPULATION DISTRIBUTION FOR 2030, 0-10 MILES

Distance from BVPS-2 (miles)

BVPS-2 UFSAR

TABLE 2.1-9

1.5- 2.0- 2.5- 3.0- 3.5- 4.0- 4.5-
2.0 2.5 3.0 3.5 4.0 4.5 5.0

40 40 50 234 147 168 245

334 29 43 87 66 108 141

0 165 377 597 100 88 247

0 66 107 98 74 36 47

43 286 110 293 146 106 47

146 57 83 130 186 153 180

143 70 140 90 27 0 0

7 52 21 65 31 74 369

15 134 73 23 88 148 194

23 53 30 73 84 50 83

76 96 295 218 145 168 96

8 57 115 65 69 27 77

11 23 38 57 15 27 100

11 0 6 25 298 173 502

1,010 595 1,787 244 467 346 146

68 28 53 71 0 17 369

1,936 1,751 3,328 2,370 1,943 1,689 2,843

1 of 1

5.0-
6.0

502
2,789
546
325

253
388
376
192

510
268
304
554

2,617
652
415
743

11,434

Rev. 0

6.0- 7.0- 8.5-

7.0 8.5 10.0 Total
302 569 1,033 3,330
637 752 4,098 9,091

1,664 5,267 13,650 22,763
3,792 2,214 10,961 17,840
1,373 11,143 15,383 29,230
423 1,299 8,158 11,244
94 656 702 2,331
76 281 422 1,603
48 559 461 2,266
26 432 424 1,568
250 362 650 2,664
663 707 508 2,854
5,325 14,610 7,281 30,108
454 3,971 2,727 8,824
100 362 291 7,198
109 396 282 2,318
15,336 43,580 67,031 155,232



BVPS-2 UFSAR

TABLE 2.1-10

POPULATION DISTRIBUTION FOR 1980, 10-50 MILES

Distance from BVPS-2 (miles)

0.0- 10.0- 12.5- 15.0- 17.5-
Distance 10.0 12.5 15.0 17.5 20.0
N 3,094 5,647 2,415 1,801 1,525
NNE 8,447 19,094 3,158 5,595 13,631
NE 21,149 12,048 3,478 2,428 7,564
ENE 16,572 8,794 3,394 5,553 5,838
E 27,159 15,787 5,138 4,011 8,032
ESE 10,446 14,813 12,002 13,463 13,443
SE 2,167 3,437 4,476 7,254 8,693
SSE 1,489 1,107 1,474 2,523 4,054
S 2,105 646 1,036 3,377 2,251
SSwW 1,461 1,105 1,998 15,064 15,256
SW 2,538 1,729 6,695 7,512 3,134
WSW 2,779 1,347 1,173 1,492 818
w 25,841 5,293 3,074 1,676 677
WNW 7,276 2,516 1,257 1,308 1,028
NW 6,609 1,427 1,153 1,489 1,818
NNW 2,154 1,068 1,279 6,563 2,905
Total 141,286 95,758 53,200 81,109 90,667

20.0-
25.0

11,510
8,814
4,563

10,446

28,544
175,492
70,018
11,696

3,307
34,232
21,347

1,349

3,035
6,290
10,076
8,420

409,139

25.0- 30.0- 35.0- 40.0-
30.0 35.0 40.0 45.0
43,796 14,041 16,527 59,506

9,163 4,596 8,616 19,262
6,084 8,833 7,684 4,086
12,355 37,733 12,087 10,664
23,950 27,292 69,721 20,492
266,348 260,478 141,869 60,329
206,491 102,055 66,465 61,489
29,411 43,100 9,669 11,323
4,805 6,570 7,009 3,911
12,811 9,151 26,360 57,646
5,575 5,475 7,499 4,910
4,041 2,179 4,169 3,068
1,593 3,525 8,756 7,705
4,446 5,806 14,360 38,556
20,938 14,192 11,067 10,230
30,681 118,625 121,374 62,094
682,488 663,651 533,232 435,311

1 of 1

45.0-
50.0

13,845
5,493
6,182

15,960

25,759
52,204
36,983
14,889

3,892
30,738
8,125
3,165

12,242
39,385
16,531
84,049

369,442

Rev. 0

0.0-
50.0

173,607
105,869

84,099
139,396

255,885
1,020,887
569,528
130,735

38,909
205,822
74,539
25,580

73,417
122,228
95,570
439,212

3,555,283
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TABLE 2.1-11
POPULATION DISTRIBUTION FOR 1985, 10-50 MILES

Distance from BVPS-2 (miles)

Total

0.0- 10.0- 12.5- 15.0- 17.5- 20.0- 25.0- 30.0- 35.0- 40.0- 45.0- 0.0-

Distance 10.0 12.5 15.0 17.5 20.0 25.0 30.0 35.0 40.0 45.0 50.0 50.0
N 3,127 5,608 2,443 1,829 1,553 11,726 44 553 14,232 16,839 60,975 14,172 177,057
NNE 8,541 19,304 3,193 5,664 13,881 8,982 9,352 4,705 8,976 19,824 5,649 108,071
NE 21,383 12,182 3,516 2,454 7,884 4,767 6,421 9,320 8,106 4,313 6,506 86,852
ENE 16,757 8,891 3,435 5,818 6,160 11,025 13,037 39,819 12,756 11,167 16,407 145,272
E 27,458 15,961 5,193 4,053 8,129 28,862 24273 27,676 71,208 21,047 26,441 260,301
ESE 10,562 14,963 12,112 13,589 13,564 177,112 268,805 262,882 143,330 61,876 53,569 1,032,364
SE 2,190 3,468 4 517 7,321 8,774 70,662 208,488 103,242 67,408 63,022 38,128 577,220
SSE 1,505 1,122 1,502 2,574 4,154 11,998 30,319 44,436 9,967 11,677 15,444 134,698
S 2,129 666 1,067 3,482 2,322 3,409 4,950 6,748 7,156 4,003 4,100 40,032
SSwW 1,476 1,121 2,026 15,224 15,401 33,761 12,764 9,048 26,098 57,225 31,389 205,533
SW 2,565 1,746 6,615 7,382 3,051 20,781 5,431 5,433 7,593 5,017 8,225 73,839
WSW 2,808 1,360 1,151 1,454 795 1,312 3,989 2,311 4,360 3,230 3,296 26,066
W 26,352 5,413 3,146 1,710 687 3,109 1,704 3,800 9,436 8,112 12,500 75,969
WNW 7,441 2,577 1,286 1,338 1,051 6,438 4,562 5,955 14,498 38,759 39,638 123,543
NW 6,690 1,461 1,181 1,524 1,862 10,296 21,290 14,238 10,775 10,235 16,913 96,465

NNW 2,179 1,085 1,302 6,714 2,972 8,254 29,871 115,488 119,103 62,889 85,178 435,035

Total 143,163 96,928 53,685 82,130 92,240 412,494 689,809 669,333 537,609 443,371 377,555 3,598,317

1 of 1
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TABLE 2.1-12
POPULATION DISTRIBUTION FOR 1990, 10-50 MILES

Distance from BVPS-2 (miles)

Total

0.0- 10.0- 12.5- 15.0- 17.5- 20.0- 25.0- 30.0- 35.0- 40.0- 45.0- 0.0-

Distance 10.0 12.5 15.0 17.5 20.0 25.0 30.0 35.0 40.0 45.0 50.0 50.0
N 3,165 5,677 2,472 1,860 1,584 11,959 45,379 14,448 17,156 62,531 14,516 180,747
NNE 8,645 19,544 3,232 5,739 14,152 9,158 9,547 4,815 9,292 20,400 5,813 110,337
NE 21,649 12,333 3,559 2,486 8,144 4,934 6,688 9,709 8,447 4,493 6,772 89,214
ENE 16,965 9,004 3,479 6,036 6,418 11,484 13,583 41,481 13,287 11,584 16,833 150,154
E 27,796 16,159 5,274 4,157 8,344 29,616 24,929 28,395 72,974 21,543 27,072 266,259
ESE 10,691 15,240 12,422 13,935 13,908 181,615 275,640 269,566 146,945 63,241 54,749 1,057,952
SE 2,216 3,556 4,632 7,508 8,996 72,462 213,804 105,916 69,184 64,656 39,206 592,136
SSE 1,524 1,152 1,543 2,645 4,273 12,342 31,215 45,748 10,262 12,020 15,970 138,694
S 2,155 684 1,099 3,585 2,391 3,510 5,092 6,925 7,299 4,092 4,298 41,130
SSwW 1,495 1,137 2,051 15,352 15,536 33,365 12,732 8,958 25,855 56,817 32,006 205,304
SW 2,590 1,760 6,543 7,269 2,979 20,292 5,307 5,403 7,694 5,120 8,319 73,276
WSW 2,829 1,371 1,132 1,420 778 1,281 3,946 2,432 4 541 3,383 3,421 26,534
w 26,839 5,530 3,219 1,746 699 3,187 1,807 4,056 10,068 8,489 12,735 78,375
WNW 7,604 2,635 1,317 1,369 1,075 6,586 4,674 6,103 14,637 38,950 39,875 124,825
NW 6,779 1,494 1,209 1,559 1,905 10,514 21,648 14,306 10,525 10,221 17,281 97,441

NNW 2,204 1,101 1,325 6,865 3,038 8,118 29,178 112,812 117,165 63,554 86,124 431,484

Total 145,146 98,377 54,508 83,531 94,220 420,423 705,169 681,073 545,331 451,094 384,990 3,663,862

1 of 1



BVPS-2 UFSAR Rev. 0

TABLE 2.1-13
POPULATION DISTRIBUTION FOR 2000, 10-50 MILES

Distance from BVPS-2 (miles)

Total

0.0- 10.0- 12.5- 15.0- 17.5- 20.0- 25.0- 30.0- 35.0- 40.0- 45.0- 0.0-

Distance 10.0 12.5 15.0 17.5 20.0 25.0 30.0 35.0 40.0 45.0 50.0 50.0
N 3,142 5,634 2,453 1,866 1,599 12,071 45764 14,536 17,496 63,942 14,840 183,343
NNE 8,581 19,397 3,209 5,709 14,269 9,243 9,651 4,884 9,595 20,908 5,960 111,406
NE 21,484 12,241 3,533 2,468 8,368 5,087 6,964 10,110 8,792 4,679 7,046 90,772
ENE 16,839 8,935 3,458 6,241 6,682 11,957 14,143 43,190 13,837 11,992 17,181 154,455
E 27,589 16,039 5,273 4,257 8,551 30,339 25560 29,044 74,265 21,851 27,473 270,241
ESE 10,611 15,341 12,716 14,263 14,238 185,913 282,161 275,946 150,293 63,890 55,286 1,080,658
SE 2,201 3,639 4,742 7,686 9,209 74175 218,863 108,426 70,826 65,852 39,937 605,556
SSE 1,512 1,178 1,580 2,708 4,374 12,636 31,957 46,837 10,505 12,309 16,479 142,075
S 2,139 700 1,125 3,670 2,446 3,593 5,213 7,072 7,399 4,186 4 581 42 124
SSwW 1,486 1,155 2,086 15,580 15,771 33,076 12,763 8,872 25504 56,092 32,923 205,308
SW 2,598 1,785 6,495 7,176 2,911 19,826 5,189 5,417 7,902 5,279 8,439 73,017
WSW 2,861 1,391 1,119 1,388 760 1,252 3,930 2,630 4,830 3,625 3,612 27,398
W 27,769 5,758 3,357 1,814 721 3,328 1,971 4,453 11,056 9,098 13,152 82,477
WNW 7,901 2,748 1,373 1,428 1,122 6,868 4,885 6,379 14,977 39,515 40,510 127,706
NW 6,757 1,558 1,261 1,625 1,987 10,944 22,403 14,566 10,295 10,315 17,935 99,646

NNW 2,186 1,109 1,352 7,141 3,162 8,012 28,5637 110,328 115,609 64,818 87,891 430,145

Total 145,656 98,608 55,132 85,020 96,170 428,320 719,954 692,690 553,181 458,351 393,245 3,726,327

1 of 1



0.0- 10.0-
Distance 10.0 12.5
N 3,193 5,727
NNE 8,719 19,717
NE 21,837 12,443
ENE 17,114 9,082
E 28,044 16,306
ESE 10,785 16,344
SE 2,236 4,074
SSE 1,539 1,293
S 2,172 725
SSW 1,509 1,171
SW 2,624 1,792
WSW 2,877 1,396
w 28,626 5,982
WNW 8,213 2,861
NW 6,885 1,622
NNW 2,227 1,137
Total 148,600 101,672

12.5-
15.0

2,493
3,261
3,590
3,514

5,496
14,256
5,316
1,711

1,167
2,107
6,447
1,112

3,494
1,429
1,312
1,393

58,098

BVPS-2 UFSAR

TABLE 2.1-14
POPULATION DISTRIBUTION FOR 2010, 10-50 MILES

Distance from BVPS-2 (miles)

15.0- 17.5- 20.0- 25.0- 30.0-
17.5 20.0 25.0 30.0 35.0
1,915 1,650 12,452 47,155 14,929
5,814 14,711 9,636 9,943 5,017
2,508 8,434 5,137 6,995 10,152
6,281 6,712 12,008 14,205 43,378
4,760 9,520 33,856 28,358 31,938
15,991 15,964 208,422 316,323 309,359
8,615 10,324 83,153 244,993 120,524
2,920 4,637 13,346 33,161 48,596
3,808 2,539 3,727 5,402 7,310
15,655 15,954 32,969 12,833 8,817
7,102 2,866 19,523 5,115 5,458
1,367 749 1,233 3,933 2,807
1,885 747 3,467 2,117 4,802
1,486 1,169 7,150 5,097 6,652
1,693 2,067 11,377 23,185 14,876
7,428 3,291 7,978 28,178 108,946
89,228 101,334 465,334 786,993

1 of 1

35.0- 40.0- 45.0-
40.0 45.0 50.0
18,003 66,685 15,433
9,795 21,800 6,250
8,831 4,698 7,117
13,895 12,121 17,655
78,193 22,200 27,992
167,408 64,590 55,702
78,026 68,643 41,037
10,901 12,774 17,126
7,584 4,311 4,852
25,193 55,391 33,815
8,129 5,436 8,548
5,110 3,851 3,783
11,917 9,626 13,499
15,299 39,931 41,002
10,167 10,482 18,546
114,702 65,408 88,715

743,552 583,153

467,947 401,072

Rev. 0

Total
0.0-
50.0

189,635
114,563

91,742
155,965

286,663
1,195,135
666,941
148,004

43,597
205,414
73,040
28,218

86,162
130,289
102,212
429,403

3,946,983



0.0- 10.0-
Distance 10.0 12.5
N 3,254 5,832
NNE 8,882 20,076
NE 22,241 12,670
ENE 17,429 9,248
E 28,555 16,609
ESE 10,981 17,754
SE 2,277 4,707
SSE 1,563 1,454
S 2,212 748
SSW 1,534 1,179
SW 2,644 1,784
WSW 2,874 1,389
w 29,401 6,200
WNW 8,518 2,972
NW 7,026 1,686
NNW 2,268 1,164
Total 151,659 105,472

12.5-
15.0

2,540
3,322
3,656
3,576

5,799
16,492
6,150
1,886

1,204
2,115
6,442
1,119

3,632
1,485
1,363
1,435

62,216

BVPS-2 UFSAR

TABLE 2.1-15

POPULATION DISTRIBUTION FOR 2020, 10-50 MILES

Distance from BVPS-2 (miles)

15.0- 17.5- 20.0- 25.0- 30.0- 35.0- 40.0- 45.0-
17.5 20.0 25.0 30.0 35.0 40.0 45.0 50.0
1,967 1,704 12,863 48,669 15,381 18,495 69,577 16,049
5,932 15,183 9,850 10,237 5,128 9,784 22,673 6,552
2,552 8,260 5,038 6,746 9,793 8,520 4,534 6,934
6,111 6,474 11,583 13,700 41,840 13,405 11,884 17,999
5,487 10,905 38,909 32,317 36,005 82,914 22,278 28,212
18,499 18,469 241,127 365,958 357,892 192,094 64,414 55,236
9,968 11,944 96,203 282,860 137,835 88,130 71,605 41,756
3,198 4,951 14,168 34,216 50,136 11,245 13,176 17,634
3,929 2,619 3,847 5,672 7,516 7,750 4,417 5,065
15,616 16,086 33,205 12,971 8,822 24,973 54,742 34,551
7,103 2,871 19,555 5,128 5,550 8,379 5,570 8,623
1,369 750 1,234 3,979 2,949 5,346 4,036 3,925
1,955 772 3,602 2,229 5,067 12,576 10,033 13,768
1,544 1,213 7,428 5,299 6,917 15,641 40,328 41,467
1,759 2,147 11,808 23,997 15,279 10,224 10,745 19,095
7,711 3,416 8,064 28,336 109,558 115,243 65,513 88,853
94,700 107,764 518,484 882,214 815,668 624,719

1 of 1

Rev. 0

Total
0.0-
50.0

196,331
117,619

90,944
153,249

307,990
1,358,916
753,435
153,627

44,879
205,794
73,649
28,970

89,235
132,812
105,129
431,561

475,525 405,719 4,244,140



POPULATION DISTRIBUTION FOR 2030, 10-50 MILES

0.0- 10.0- 12.5- 15.0-
Distance 10.0 12.5 15.0 17.5
N 3,330 5,969 2,599 2,031
NNE 9,091 20,552 3,399 6,083
NE 22,763 12,969 3,742 2,612
ENE 17,840 9,466 3,654 5,737
E 29,230 17,006 6,204 6,471
ESE 11,244 19,659 19,517 21,893
SE 2,331 5,562 7,279 11,797
SSE 1,603 1,671 2,114 3,553
S 2,266 770 1,239 4,043
SSW 1,568 1,181 2,108 15,452
SW 2,664 1,761 6,471 7,165
WSsw 2,854 1,372 1,142 1,393
w 30,108 6,411 3,765 2,025
WNW 8,824 3,082 1,540 1,602
NW 7,198 1,748 1,414 1,824
NNW 2,318 1,197 1,479 7,992
Total 155,232 110,376 67,666 101,673

Distance from BVPS-2 (miles)

BVPS-2 UFSAR

TABLE 2.1-16

17.5-
20.0

1,767
15,736
7,863
5,974

12,763
21,857
14,135

5,334

2,696
16,168
2,920
761

799
1,258
2,228
3,542

115,801

20.0- 25.0-
25.0 30.0
13,340 50,456
10,217 10,558
4,796 6,225
10,689 12,643
45,708 37,605
285,361 433,096
113,852 334,022
15,149 35,225
3,958 5,731
33,479 13,177
19,892 5,218
1,256 4,065
3,730 2,310
7,702 5,494
12,237 24,844
8,267 28,971
589,903

1 of 1

1,009,640 912,026

30.0-
35.0

15,929
5,233
9,037

38,610

41,421
423,547
161,093
51,604

7,714
8,888
5,689
4,029

5,255

7,170
15,766
112,010

35.0- 40.0- 45.0-
40.0 45.0 50.0
19,006 72,815 16,732

9,579 23,598 6,896
7,862 4,183 6,510
12,369 11,291 18,253
88,737 22,135 28,210
225,382 63,518 54,020
101,584 74,966 42,221
11,575 13,561 18,043
7,910 4,516 5,228
24,831 54,144 35,153
8,641 5,687 8,665
5,546 4,188 4,029
13,040 10,325 13,963
15,994 40,682 41,882
10,451 11,103 19,585
117,102 65,106 88,264
679,609

Rev. 0

Total
0.0-
50.0

203,974
120,942

88,562
146,526

335,490
1,579,094
868,842
159,432

46,071
206,419
74,773
29,666

91,731
135,230
108,398
436,248

481,818 407,654 4,631,398



Direction 50-55
N 17,552
NNE 6,850
NE 5,286
ENE 6,650
E 10,197
ESE 58,460
SE 15,037
SSE 23,740
S 2,123
SSw 21,452
SW 4,523
WSW 19,558
W 44 518
WNW 151,183
NW 21,833
NNW 23,586
Total 432,548

55-60

9,625
5,889
6,072
9,635

6,346
46,627
39,899
14,007

6,055
6,683
8,407
4,122

29,262
109,498
47,167
8,204

357,398

60-65

7,012
19,065
7,028
6,297

10,517
19,913
59,325
17,488

1,776
5,017
2,902
3,642

18,447
176,887
59,788
8,909

BVPS-2 UFSAR Rev. 0
TABLE 2.1-17
POPULATION DISTRIBUTION FOR 1980, 50-350 MILES
Distance from BVPS-2 (miles)
Total
70-85 85-100 100-150 150-200 200-350 0-350
28,839 67,949 243,080 1,545,026 952,862 3,055,268
50,087 34,475 231,252 1,666,372 1,047,870 3,178,002
12,227 4,860 159,331 190,212 2,127,937 2,628,514
33,777 43,532 88,503 198,738 1,649,052 2,182,015
34,853 72,243 317,737 619,188 19,918,213 21,285,551
117,089 63,685 112,053 717,191 5,790,710 7,956,904
16,879 21,147 144,628 300,224 3,880,156 5,060,691
91,355 33,372 69,884 191,829 1,377,384 1,970,483
52,715 80,472 83,067 116,547 2,263,548 2,651,576
25,493 35,324 156,788 443,626 1,544,041 2,455,700
30,002 28,478 164,404 461,827 1,162,183 1,942,845
47,461 72,500 1,131,348 477,870 4,408,141 6,198,374
58,985 31,580 366,854 367,524 2,559,231 3,565,754
139,096 126,530 435,468 842,146 2,585,508 4,905,537
581,295 1,061,165 80,414 4,003,582 2,604,766 8,602,062
53,161 145,905 78,754 500,461 206,774 1,478,657
1,373,314 1,923,217 3,863,565 12,642,363 54,078,376 79,117,933

424,013

65-70

9,816
10,273
31,462

6,435

40,372
10,289
13,868
20,689

6,364
11,454
5,580
8,152

15,936
216,993
46,482
13,691

467,856

1 of 1




Direction 50-55
N 17,993
NNE 7,035
NE 5,496
ENE 6,864
E 10,529
ESE 59,990
SE 15,589
SSE 24,963
S 2,241
SSwW 22,422
SW 4 573
WSW 20,405
W 45,764
WNW 152,248
NW 22,813
NNW 23,903
Total 442 828

55-60

9,741
6,082
6,331
9,962

6,617
47,847
41,211
14,687

6,390
6,867
8,574
4,315

29,939
109,219
49,283
8,316

365,381

60-65

7,264
19,745
7,331
6,528

10,995
20,537
61,667
18,301

1,863
5,299
3,038
3,816

18,757
172,154
60,940
9,196

65-70

10,154
10,654
32,720

6,717

42,383
10,558
14,416
21,913

6,716
12,035
5,927
8,550

17,301
210,996
46,681
14,499

BVPS-2 UFSAR Rev. 0
TABLE 2.1-18
POPULATION DISTRIBUTION FOR 1985, 50-350 MILES
Distance from BVPS-2 (miles)
Total

70-85 85-100 100-150 150-200 200-350 0-350
29,860 70,413 254,701 1,636,097 1,025,652 3,238,932
52,016 35,796 238,211 1,725,033 1,115,453 3,318,096
12,708 4,951 164,272 199,148 2,218,619 2,738,428
35,418 45,586 91,141 204,654 1,726,844 2,278,986
36,304 73,849 326,499 644,957 20,067,878 21,480,312

120,081 65,568 117,942 768,492 6,075,949 8,319,328
17,558 22,270 148,523 336,049 4113,174 5,347,677
98,138 36,261 75,268 203,236 1,461,990 2,089,455
54,614 83,605 88,724 123,294 2,390,054 2,797,533
26,855 37,559 166,033 464,672 1,653,882 2,601,157
31,861 30,203 174,766 484,611 1,228,706 2,046,098

49,632 75,236 1,167,123 484,933 4,520,272 6,360,348
63,444 33,070 376,193 379,949 2,643,862 3,684,248

151,268 131,290 448,594 866,280 2,680,930 5,046,522

546,251 991,978 84,150 4,083,985 2,755,999 8,738,545
55,694 150,309 82,439 529,013 226,854 1,535,258

1,381,702 1,887,944 4,004,579 13,134,403 55,906,118 81,620,923

427,431

472,220

1 of 1



Direction

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSwW
SW
WSW

w
WNW
NW
NNW

Total

50-55

18,461
7,232
5,687
7,058

10,817
61,309
16,132
26,094

2,350
23,365
4,619
21,188

46,915
153,269
23,797
24,168

452,461

55-60

9,964
6,282
6,561
10,256

6,830
48,899
42,452
15,325

6,701
7,042
8,736
4,497

30,566
109,054
51,410
8,411

372,986

BVPS-2 UFSAR

TABLE 2.1-19

POPULATION DISTRIBUTION FOR 1990, 50-350 MILES

60-65

7,478
20,433
7,597
6,731

11,362
21,047
64,011
19,075

1,946
5,577
3,177
3,980

19,044
168,083
62,185
9,459

431,185

Distance from BVPS-2 (miles)

65-70

10,447
11,011
33,897

6,952

43,870
10,790
14,963
23,119

7,059
12,606
6,282
8,930

18,694
205,856
46,960
15,263

476,699

70-85

30,734
53,644
13,128
36,846

37,458
123,144
18,184
104,753

56,444
28,177
33,772
51,814

67,954
162,736
516,039

58,068

1,392,895

1 of 1

85-100 100-150 150-200
72,773 266,247 1,715,116
37,032 246,528 1,798,885

5,037 169,590 208,709
47,337 93,405 210,312
75,642 333,424 667,207
67,399 123,072 811,494
23,237 152,485 371,208
39,047 80,419 213,708
86,623 94,216 129,776
39,709 175,022 485,292
31,881 185,075 505,860
77,967 1,199,524 491,723
34,548 385,121 392,598

136,034 462,016 893,733

931,994 88,012 4,183,316

154,288 86,117 555,187

1,860,548 4,140,273

Rev. 0

Total

200-350 0-350
1,087,247 3,399,214
1,176,040 3,467,424
2,330,553 2,869,973
1,809,585 2,378,636
20,418,878 21,871,747
6,368,197 8,693,303
4,331,528 5,626,336
1,545,523 2,205,757
2,512,677 2,938,922
1,763,504 2,745,598
1,307,336 2,160,014
4,632,163 6,518,320
2,735,615 3,809,430
2,771,655 5,187,261
2,901,641 8,902,795
246,990 1,589,435

13,634,124 57,939,132 84,364,165



Direction

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSwW
SW
WSW

w
WNW
NW
NNW

Total

50-55

18,880
7,406
5,896
7,242

11,052
61,913
16,524
27,340

2,501
24,912
4,673
22,356

48,752
155,875
25,441
24,664

465,427

55-60

10,185
6,484
6,830

10,547

7,024
49,381
43,261
15,982

7,142
7,310
8,975
4,772

31,607
109,847
54,962
8,588

382,897

BVPS-2 UFSAR

TABLE 2.1-20

POPULATION DISTRIBUTION FOR 2000, 50-350 MILES

60-65

7,727
21,155
7,911
6,944

11,701
21,361
65,796
19,829

2,076
6,013
3,405
4,233

19,564
164,519
64,659
9,926

436,819

Distance from BVPS-2 (miles)

65-70

10,821
11,373
35,227

7,218

45,288
10,897
15,381
24,726

7,628
13,502
6,886
9,526

21,452
201,373
48,016
16,613

485,927

70-85

31,783
55,204
13,692
38,554

38,432
124,909
18,786
115,759

59,436
30,311
37,076
55,622

76,641
180,529
485,047

62,210

1,423,891

1 of 1

85-100 100-150 150-200
75,850 277,214 1,895,169
38,276 260,784 1,835,804

5,071 174,413 221,872
49,331 95,265 215,813
76,500 337,997 689,287
68,721 129,638 866,586
24,752 160,537 436,396
43,693 89,004 230,592
91,545 103,296 141,898
43,076 189,868 519,890
34,515 200,070 541,101
82,779 1,250,880 507,318
37,262 402,938 418,431

144,960 489,670 948,363

868,093 92,219 4,148,793

160,847 89,447 584,031

1,845,271 4,343,240

Rev. 0

Total

200-350 0-350
1,206,015 3,716,987
1,276,497 3,624,389
2,521,334 3,082,918
1,899,671 2,485,040
21,134,165 22,621,687
6,672,101 9,086,165
4,748,536 6,135,525
1,711,630 2,420,630
2,769,282 3,226,928
1,955,402 2,995,592
1,447,332 2,357,040
4,874,159 6,839,043
2,908,668 4,047,792
2,940,988 5,463,830
3,128,201 9,015,077
271,873 1,658,344

14,201,344 61,465,844 88,776,987



Direction

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSwW
SW
WSW

w
WNW
NW
NNW

Total

50-55

19,712
7,761
6,087
7,424

11,216
62,376
17,203
28,591

2,638
26,477
4,721
23,376

50,303
157,957
27,274
24,896

478,012

55-60

10,562
6,822
7,035

10,797

7,010
49,750
44,520
16,727

7,548
7,581
9,228
5,026

32,476
110,707
58,922
8,674

393,385

BVPS-2 UFSAR

TABLE 2.1-21

POPULATION DISTRIBUTION FOR 2010, 50-350 MILES

60-65

7,861
22,248
8,137
7,096

11,618
21,411
69,044
20,766

2,205
6,482
3,668
4,470

19,087
162,306
67,648
10,291

445,238

Distance from BVPS-2 (miles)

65-70

11,050
11,772
36,621

7,324

44,600
10,978
16,140
26,635

8,203
14,468
7,583
10,112

24,378
198,695
49,258
17,817

495,634

70-85

32,370
55,961
13,905
39,669

38,443
129,250
19,411
126,943

62,391
32,484
40,917
59,774

85,768
197,014
465,899

65,776

1,465,975

1 of 1

85-100 100-150 150-200
79,178 293,832 1,997,908
39,654 283,699 2,011,665

5,151 184,223 241,470
50,416 96,406 222,795
79,725 337,080 703,233
70,934 133,876 891,489
25,617 168,892 500,466
48,224 97,166 244,359
96,392 112,430 152,976
46,437 204,870 555,468
37,249 217,561 573,327
87,881 1,290,414 520,412
40,038 418,528 445,237

154,087 518,524 1,021,373

826,784 98,877 4,334,950

165,767 94,744 611,553

1,853,534 4,551,122 15,028,68

1

200-350

1,265,393
1,348,848
2,845,534
2,054,618

22,874,615
7,161,685
5,094,711
1,872,311

2,998,857
2,132,143
1,582,879
5,114,296

3,126,085
3,090,517
3,356,346

304,787

66,223,625

Rev. 0

Total
0-350

3,907,501
3,902,993
3,439,905
2,652,510

24,394,203
9,726,884
6,622,945
2,629,726

3,487,237
3,231,824
2,550,173
7,143,979

4,328,962
5,741,469
9,388,170
1,733,708

94,882,189



Direction 50-55
N 20,598
NNE 8,141
NE 6,190
ENE 7,514
E 11,183
ESE 61,856
SE 17,774
SSE 29,401
S 2,735
SSwW 27,905
SW 4,748
WSW 24,121
w 51,457
WNW 159,933
NW 29,093
NNW 24,934
Total 487,583

55-60

10,945
7,168
7,116

10,892

6,756
49,336
45,349
17,260

7,853
7,816
9,453
5,229

33,137
112,101
62,850
8,693

401,954

60-65

7,837
23,306
8,208
7,122

11,077
20,973
72,010
21,478

2,316
6,921
3,933
4,666

20,322
162,998
70,977
10,560

BVPS-2 UFSAR Rev. 0
TABLE 2.1-22
POPULATION DISTRIBUTION FOR 2020, 50-350 MILES
Distance from BVPS-2 (miles)
Total
70-85 85-100 100-150 150-200 200-350 0-350
32,341 81,955 308,961 2,058,246 1,282,895 4,011,198
55,438 40,589 311,403 2,232,656 1,393,244 4,201,608
13,955 5,203 194,850 262,795 3,245,050 3,871,922
39,886 50,234 95,895 228,237 2,220,304 2,820,567
37,223 83,357 328,424 701,923 25,278,197 26,807,946
133,417 72,727 134,930 882,595 7,660,140 10,385,777
19,770 25,863 177,508 561,541 5,384,648 7,074,731
137,275 52,275 104,291 254,255 2,028,911 2,827,172
65,029 100,701 120,765 162,982 3,215,198 3,731,192
34,461 49,387 218,610 588,806 2,291,858 3,446,931
44 895 39,734 234,276 600,516 1,710,366 2,729,869
63,914 92,896 1,316,128 532,699 5,366,180 7,445,419
95,045 42,752 432,602 472,928 3,368,790 4,633,672
210,373 163,103 548,539 1,106,626 3,221,445 6,017,693
467,563 825,138 105,653 4,567,815 3,557,307 9,842,367
68,692 168,973 99,607 627,924 336,383 1,796,170
1,519,277 1,894,887 4,732,442 15,842,544 71,560,916 101,644,234

454,704

65-70

11,089
12,044
37,611

7,234

41,816
10,887
16,833
28,399

8,734
15,373
8,299
10,616

27,404
199,763
50,842
18,843

505,787

1 of 1




Direction 50-55
N 21,595
NNE 8,573
NE 6,218
ENE 7,528
E 10,976
ESE 60,494
SE 18,302
SSE 29,844
S 2,799
SSwW 29,223
SW 4,757
WSW 24,613
W 52,233
WNW 161,732
NW 30,930
NNW 24,769
Total 494 586

55-60

11,358
7,541
7,081

10,848

6,266
48,249
45,897
17,632

8,064
8,024
9,660
5,385

33,594
113,953
66,821
8,642

409,015

BVPS-2 UFSAR

TABLE 2.1-23

POPULATION DISTRIBUTION FOR 2030, 50-350 MILES

60-65

7,666
24,397
8,134
7,034

10,086
20,086
74,985
22,034

2,412
7,339
4,205
4,823

20,566
166,336
74,674
10,733

465,510

Distance from BVPS-2 (miles)

65-70

10,946
12,214
38,275

6,955

36,934
10,647
17,529
30,089

9,226
16,240
9,044
11,053

30,541
204,252
52,741
19,699

516,385

70-85 85-100 100-150
31,722 84,316 323,789
53,714 41177 344,543
13,758 5,237 206,990
39,254 48,844 93,895
34,817 87,720 312,402
137,871 74,316 132,949
19,910 25,485 186,390
146,930 55,906 110,484
67,396 104,550 128,447
36,278 51,993 231,325
49,075 42,028 250,766
68,102 97,886 1,328,352
104,520 45,426 445,042
220,910 172,063 579,725
488,544 860,310 112,931
70,969 170,479 104,439
1,583,770 1,967,736 4,892,469

1 of 1

150-200

2,070,362
2,514,411
286,634
232,641

686,546
840,505
619,940
260,408

171,927
620,437
623,311
543,899

501,518
1,205,149
4,876,379

634,786

16,688,853

Rev. 0
Total
200-350 0-350
1,255,594 4,021,322
1,409,670 4 537,182
3,729,570 4,390,459
2,405,751 2,999,276
28,394,665 29,915,902
8,193,487 11,097,698
5,615,885 7,493,165
2,181,216 3,013,975
3,416,013 3,956,905
2,416,814 3,624,092
1,809,720 2,877,339
5,706,816 7,820,595
3,639,963 4,965,134
3,333,568 6,292,918
3,734,778 10,407,616
368,224 1,848,988
77,612,844 109,262,566



BVPS-2 UFSAR Rev. O
TABLE 2.1-24
POPULATION CENTERS WITH OVER 25,000 PEOPLE IN 1980
WITHIN 50 MILES OF BVPS-2
Distance* and
Direction 1980
City/Township/Borough County from Site Population
Pennsylvania**
New Castle City Lawrence 23.5 miles/N 33,621
Bethel Park Borough Allegheny 28 miles/SE 34,755
McCandless Township Allegheny 17 miles/E 26,250
McKeesport City Allegheny 35 miles/ESE 31,012
Monroeville Borough Allegheny 36 miles/ESE 30,977
Mt . Lebanon Borough Allegheny 26 miles/SE 34,414
Penn Hills Township Allegheny 31 miles/ESE 57,632
Pittsburgh City Allegheny 22 miles/ESE & 423,938
Plum Borough Allegheny 32 miles/ESE 25,390
Ross Township Allegheny 21 miles/ESE 35,102
Shaler Township Allegheny 24 miles/ESE 33,694
West Mifflin Borough Allegheny 32 miles/SE 26,279
Hempfield Township Westmorelan 45 miles/ESE 43,396
d
North Huntingdon Westmorelan 39 miles/ESE 31,517
Township d
Ohio***
Warren City Trumbull 45 miles/NNW 56,629
Canton City Stark 50 miles/WNW 110,053
Plain Township Stark 48.5 miles/WNW 32,431
Steubenville City Jefferson 23 miles/SSW 26,400
Austintown Township Mahoning 34 miles/NNW 37,664
Boardman Township Mahoning 33 miles/NNW 41,833
Youngstown City Mahoning 32 miles/NNW 115,427
West Virginia****
Wheeling City Ohio 36.5 miles/SSW 42,874
NOTES:
*Distance to closest boundary
**U.S. Department of Commerce, Bureau of the Census, 1982a.
***J.S. Department of Commerce, Bureau of the Census, 1982b.
****J.S. Department of Commerce, Bureau of the Census, 1982c.

1 0of 1



BVPS-2 UFSAR

TABLE 2.1-25

CITIES AND TOWNS PROJECTED TO BECOME POPULATION CENTERS BY 2030

City/Township/Borough

Pennsylvania
Baldwin Borough
Scott Township
Upper St. Clair Township
New Kensington City
Ohio
Niles City
Alliance City
NOTE:

*Distance to closest boundary.

County

Allegheny
Allegheny
Allegheny
Westmoreland

Trumbull
Stark

Distance* and
Direction from Site

Rev. 0

29 miles/SE
24 miles/SE
26 miles/SE
38 miles/SE

42 miles/NNW
40 miles/WNW

1 0of 1

Population

1980 2000 2030

24,598 25,717 36,948
20,413 21,341 30,662
19,023 19,888 28,574
20,312 23,317 29,276
23,088 24,000 26,203
24,315 25,669 29,302



BVPS-2 UFSAR

TABLE 2.1-26

TOTAL 1970-1980 POPULATION GROWTH FOR SMSA*
WITHIN 50 MILES OF BVPS-2

Total 1970 Total 1980

Rev. O

Percent Change

SMSA Population Population 1970-1980
Steubenville-Weirton, Ohio-WVa**,6 **x*
1970 Ohio 1970-WVa
128,397 37,230 165,627 163,099 -1.53
1980 Ohio 1980 WVa
91,564 71,535
Wheeling, WVa-Ohio** K ***
1970 Ohio 1970 WVa
182,712 60,705 243,417 185,566 -23.77
1980 Ohio 1980 Wva
82,569 102,997
Sharon, Pa** N/A**** 128,299 NA* * **
Pittsburgh, Pa** 1,846,042 2,263,894 +22.64
Youngstown-Warren, Ohio****x* 536,003 531,350 -0.87
Canton, Ohio****x* 372,210 404,421 +8.65
Akron, Ohio****x* 679,239 660,328 -2.78
NOTES :
*SMSA - Standard Metropolitan Statistical Area
**U.S. Department of Commerce, Bureau of the Census, 1982a.
***UJ.S. Department of Commerce, Bureau of the Census, 1982c.

****Not applicable due to 1980 changes in the definitions of

urbanized areas.
**%%**xJ S. Department of Commerce, Bureau of the Census,

1 0of 1
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Direction

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

Total

[oNeNo N

[eNe NN

54

[oNeNo N

1,567

BVPS-2 UFSAR

TABLE 2.1-27

APPROXIMATE DAILY TRANSIENT POPULATION BY SECTOR WITHIN 10 MILES OF BVPS-2

[eNoNeNol

[eoNoNeNe)

56

[N NNl

765

[eNoNeNol

1,649

[N Ne, N

[eNoNeNe

[eNoNeNel

716

Distance (miles)

[oNoNe N

1,250

1 0of 1

29

o -~00

[eNeNoNe)

1,622

2,464

[eNoNeNe

3,372
512
0

88

16,798

Total

9-10 0-10
0 650
256 1,006
1,699 7,583
123 9,955
2,089 10,151
1,945 2,220
0 291
0 0
0 1,285
0 0
266 1,915
266 266
588 8,302
2,000 2,512
0 1,105
0 177
9,232 35,946

Rev. 0



School

Neels Elementary
Lincoln High School
Southside Elementary

Southside Middle and
Senior High School

Brighton Township
Elementary

College Square
Elementary

Beaver Junior & Senior
High School

Patterson Elementary
Margaret Ross Elementary
Hopewell Elementary
Independence Elementary
Raccoon Elementary

Hopewell Junior High
School

Hopewell Senior High
School

Center High School
Center Junior High School

Todd Lane Elementary

EDUCATIONAL FACILITIES WITHIN 10 MILES OF BVPS-2

1981-82 School

Location Year Enrollment 1-12

Midland, Pa
Midland, Pa
Hookstown, Pa

Hookstown, Pa
Brighton, Pa
Beaver, Pa
Beaver, Pa

Patterson, Pa
Hopewell, Pa
Hopewell, Pa
Independence, Pa
Raccoon, Pa

Hopewell, Pa
Hopewell, Pa

Center, Pa
Center, Pa

Center, Pa

BVPS-2 UFSAR

TABLE 2.1-28

District

Jurisdiction”

2,3

Midland
Midland
Southside
Southside

Beaver
Beaver
Beaver

Blackhawk
Hopewell
Hopewell
Hopewell
Hopewell

Hopewell
Hopewell

Center
Center

Center

10f3

Sector
Distance
from Station

Rev. 0

Direction
from Station

317*
248*
767°
882°

550°
588°
1,191°

256"
2348
328°
2918
2758
1,060°

885°

670°
412°
774°

1-2 miles
1-2 miles
2-3 miles

2-3 miles

5-6 miles

8-9 miles

8-9 miles

9-10 miles
8-9 miles
8-9 miles
6-7 miles
3-4 miles

9-10 miles

9-10 miles

7-8 miles
7-8 miles

7-8 miles

NW
NW
SW
SW

NNE

NE

NE

NNE

SE
ESE
ESE

ESE

ENE
ENE
ENE



School

Center Grange Elementary
Western Beaver High

School
Ray W. Synder

Fairview Elementary
Aliquippa Elementary
Aliquippa Middle School
Aliquippa High School
Fourth Ward Elementary
Fifth Ward Elementary
C.Z. Mangin Elementary
Monaca Junior & Senior

High School

Rochester#d ucation

Complex

Jefferson Elementary
Wells Junior High School
Chester Elementary
Chester Junior High

School

Grandview Elementary
East Liverpool High School

East Liverpool High School

East Campus

Location

Center, Pa
Industry, Pa

Industry, Pa
Industry, Pa
Aliquippa, Pa
Aliquippa, Pa
Aliquippa, Pa
Monaca, Pa
Monaca, Pa
Monaca, Pa
Monaca, Pa

Rochester
Township, Pa

Newell, WVa
Newell, WVa
Chester, WVa
Chester, WVa

Grant District, Wva

East Liverpool,
Ohio

East Liverpool,
Ohio

BVPS-2 UFSAR

TABLE 2.1-28 (Cont)

District
Jurisdiction" %3

Center
Western Beaver

Western Beaver
Western Beaver
Aliquippa
Aliquippa
Aliquippa
Monaca
Monaca
Monaca
Monaca

Rochester

Grant
Grant
Grant
Grant

Grant
East Liverpool

East Liverpool

20of 3

1981-82 School
Year Enrollment 1-12

Sector
Distance

from Station

Rev. 0

Direction
from Station

551°
650'°

200"
44170
799’
641’
678’
137"
123"
168"
602’

1,472

3872
1712
7212
3132

662
1,055°

305°

6-7 miles
4-5 miles

1-2 miles
3-4 miles
8-9 miles
9-10 miles
9-10 miles
8-9 miles
9-10 miles
9-10 miles
9-10 miles

9-10 miles

8-9 miles
9-10 miles
6-7 miles
6-7 miles

5-6 miles
8-9 miles

6-7 miles

ENE
N

NNE

= 2= =z===



BVPS-2 UFSAR

TABLE 2.1-28 (Cont)

1981-82 School
Year Enroliment 1-12

District
School Location Jurisdiction™ %3
East Elementary East Liverpool, Ohio  East Liverpool
East Middle East Liverpool, Ohio  East Liverpool
LaCroft Elementary East Liverpool, Ohio  East Liverpool
North Elementary East Liverpool, Ohio  East Liverpool
Westgate School East Liverpool, Ohio  East Liverpool
Calcutta Elementary St. Clair, Ohio East Liverpool
Beaver Community Monaca, Pa privately operated
College
Pennsylvania State Monaca, Pa State of
University-Beaver Campus Pennsylvania
Kent State University East Liverpool, Ohio  State of Ohio

East Liverpool Campus

NOTES:

CONOOTRWN~

Pennsylvania Department of Education 1982

West Virginia Department of Education 1982

Ohio Department of Education 1982

Midland Public Schools, Superintendent’s Office 1982
Southside Area School District 1982

Beaver Area School District 1982

Blackhawk Area District 1982

Hopewell Area School District Administrator 1982
Center Area School District 1982

. Western Beaver School District 1982

. Complex includes grades Kindergarten through 12th grade
. Beaver Community College 1982

. Pennsylvania State University - Beaver Campus 1982

. East Liverpool Campus of Kent State University 1983

30f3

5083
908°
460°
5783
465°
5123

2,073-Full-time students?
2,284-Part-time students

200-on-campus residents’
1,004-Full-time students
700-Part-time students

660-Full-time students'

Sector
Distance

from Station

Rev. 0

Direction
from Station

5-6 miles
5-6 miles
8-9 miles
7-8 miles
8-9 miles
8-9 miles
7-8 miles

8-9 miles

7-8 miles



BVPS-2 UFSAR Rev. 0
TABLE 2.1-29
PARKS AND RECREATION FACILITIES WITHIN 10 MILES OF BVPS-2
Approximate
1981 Distance Direction
Park/R ion A Attendance from Station from
ark/Recreation Area  gp,nsorship (Visitor-days) (Miles) Station

Game Lands Pennsylvania Not tabulated!” 7 SSE
Number 189 Game Commission
Game Lands Pennsylvania Not tabulated!” 3.5 NNW
Number 173 Game Commission
Raccoon State Park State of 468,852? 6-9® S-ssw®

Pennsylvania
Brady Run County Beaver County, 32,300% 8-9¢® NNW
Park Pennsylvania
Tomlinson State Park  State of 193,880 10 SW-wsw!"

West Virginia
Beaver Creek State of Ohio 729,930® 10 WNW

State Forest

NOTES:

1. Pennsylvania Department of Natural Resources, Game Commission 1982a.

2. Pennsylvania Department of Natural Resources, Bureau of State Parks 1982b.

3. Allocates visitors to south sector, 8 miles from station at park entrance and camping areas.
4. Beaver Valley Parks Department 1982.

5. West Virginia Department of Natural Resources 1982.

6. Operates May 21-September 30, allocates visitors 8 miles from station at park entrance.

7. Allocates visitors equally between SW and WSW sectors.

8. Ohio Department of Natural Resources, Division of Parks and Recreation 1982.

1 of 1



BVPS-2 UFSAR Rev. 0

TABLE 2.1-30
LPZ 1980 Population Distribution

Distance from BVPS-2 (miles)

Distance 01 1-2 2-3 3-3.6 Total
N 0 37 84 224 345
NNE 0 318 67 84 469
NE 57 0 505 581 1,143
ENE 57 54 160 139 410
E 28 56 368 297 749
ESE 34 139 130 161 464
SE 13 152 195 95 455
SSE 2 18 68 67 155
S 0 25 192 21 238
SSW 11 32 78 71 192
Sw 0 75 363 220 658
WSW 0 11 160 60 231
w 0 15 57 57 129
WNW 5 11 6 41 63
NW 284 1,987 2,214 269 4,754
NNW 74 158 75 66 373
Total 565 3,088 4,722 2,453 10,828

1 0of 1



BVPS-2 UFSAR

TABLE 2.1-31

TRANSIENT POPULATION IN LPZ

Facility Population

Educational Institutions%*

Neils Elementary 317
Lincoln High School 248
Ray W. Snyder 200
Southside Elementary 767
Southside Middle and

Senior High School 882
Fairview Elementary 441

Parks and Recreation Areas

Pennsylvania State Game not available
Lands. Number 173

Industries and Major
Employerg**

F.W. Bliss Company-
MacIntosh- 290
Hemphill Division

Jones Laughlin Steel Corp.-
Midland Works 250

Pennsylvania Power Company- 1,027
Bruce Mansfield Power Plant

Total Transient Population 4,422

NOTES :

*1981-82 school year enrollments
**1983 employment

1 0of 1

Rev. O

Location

(Distance-Direction)

1-2 NW

1-2 NW

1-2 NNE

2-3 SW

3-36 NE

3-3.6 NNW

0-1 NW

0-1 NW

0-1 ENE



BVPS-2 UFSAR Rev.

TABLE 2.1-32

Approximate Daily Transient Population by Sector
within the LPZ for BVPS-2

Distance from BVPS-2 (miles)

Direction 0-1 1-2 2-3 3-3.6
N 0 0 0 0
NNE 0 200 0 0
NE 0 0 0 441
ENE 1,027 0 0 0
E 0 0 0 0
ESE 0 0 0 0
SE 0 0 0 0
SSE 0 0 0 0
S 0 0 0 0
SSW 0 0 0 0
SW 0 0 1,649 0
WSW 0 0 0 0
W 0 0 0 0
WNW 0 0 0 0
NW 540 565 0 0
NNW 0 0 0 0
Total 1,567 765 1,649 441

1 0of 1



Direction

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

0.0-
0.5

772
72

1,107
252
472

[oNeNeNe)

[N e NeNe)

0.5- 1.0-
1.0 1.5
0 0
0 29
431 0
373 220
0 65
190 12
14 77
14 45
0 45
75 45
0 16
0 16
0 24
39 0
1,929 4,274
503 387

BVPS-2 UFSAR

TABLE 2.1-33

POPULATION DENSITY FOR 1980, 0-10 MILES (PEOPLE/MILE?)

116
396
387

20

41
61
207
20

33

48
2,786
183

Distance from BVPS-2 (miles)

2.0-
2.5

84
61
455
138

602
120
147
111

281
113
201
120

48

1,252
59

2.5-
3.0

87

74
1,006
183

189
143
241

35

126

52
507
198

67
14
3,076
91

3.0-
3.5

340

127
1,055

151

426
190
130

94

33
105
317

94

83
47
379
124

1 0of 1

3.5-
4.0

186

83
178
130

185
235
34
39

111
106
183

87

19
667
810

0

4.0-
4.5

187
120
98
46

119
170

81

165
55
187
30

30
250
497

93

4.5-
2.0

243
140
271

81

46
197

368

193
83
95
77

106
518
146
368

5.0-
6.0

216
1,200
241
137

109
168
171

82

219
115
131
251

1,179
248
178
319

6.0-
7.0

110
232
650
1,380

500
154
34
27

18

95
255

2,121
146
35
40

7.0-
8.5

116
159
1,094
459

2,268
264
134

73

135
92
78

152

2,743
710
65

81

Rev. 0

8.5-
10.0

176
713
2,358
1,911

2,623
1,391
120
84

92
73
117
97

1,180
409
44
48



Direction

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

0.0-
0.5

805
72

1,107
252
472

[oNeNeNe)

[N e NeNe)

0.5- 1.0-
1.0 1.5
0 0
0 29
431 0
380 224
0 65
197 12
14 77
14 45
0 45
75 45
0 16
0 16
0 24
39 0
1,949 4,323
509 391

BVPS-2 UFSAR

TABLE 2.1-34

POPULATION DENSITY FOR 1985, 0-10 MILES (PEOPLE/MILE?)

119
399
390

20

41
64
210
20

33

48
2,816
186

Distance from BVPS-2 (miles)

2.0-
2.5

84
61
458
140

609
120
149
111

285
113
204
122

50

1,265
59

2.5-
3.0

87

76
1,018
185

191
144
243

37

128

52
515
200

67
14
3,111
93

3.0-
3.5

345
128
1,068
153

431
191
132

96

34
107
321

96

85
47
384
126

1 0of 1

3.5-
4.0

187

84
180
130

186
238
34
39

113
107
185

88

19
676
819

0

4.0-
4.5

189
121
100

46

120
173

83

167
56
189
30

30
251
503

93

4.5-
2.0

247
142
273

83

46
199

371

195
83
96
78

108
530
148
372

5.0-
6.0

219
1,213
243
139

110
170
173

83

222
117
132
254

1,201
254
180
323

6.0-
7.0

111
235
657
1,395

505
156
34
28

18

96
258

2,157
149
36
40

7.0-
8.5

117
160
1,106
465

2,293
267
135

74

137
92
78

154

2,802
727
67

81

Rev. 0

8.5-
10.0

178
721
2,384
1,932

2,652
1,406
121
85

93
74
118
98

1,202
418
45
49



Direction

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SW
WSW

W
WNW
NW
NNW

0.0-
0.5

839
72

1,186
294
472

[oNeNeNe)

[N e NeNe)

0.5- 1.0-
1.0 1.5
0 0

0 29
469 0
407 236
0 69
211 12
14 81
14 45
0 53
75 45
0 16

0 16

0 24
39 0
2,078 4,600
543 416

BVPS-2 UFSAR

TABLE 2.1-35

POPULATION DENSITY FOR 2030, 0-10 MILES (PEOPLE/MILE?)

125
425
416

20

44
67
221
23

33
48
3,000
198

Distance from BVPS-2 (miles)

2.0-
2.5

91
66
487
149

647
129
158
118

303
120
217
129

52

1,347
63

2.5-
3.0

93

80
1,081
198

204
154
259

39

135

56
546
213

70
14
3,309
98

3.0-
3.5

367
136
1,137
163

459
204
141
102

36
114
342
102

89
52
407
133

1 0of 1

3.5-
4.0

200

90
192
139

198
253
37
42

120
114
197

94

20
720
871

0

4.0-
4.5

201
129
106

51

127
183

89

177
60
201
32

32
268
536

99

4.5-
2.0

263
151
291

89

50
212

396

208
89
103
83

116
625
157
396

5.0- 6.0-
60 7.0
232 118
1,291 250
259 700
148 1,486
117 538
180 166
184 37
89 30
236 19
124 10
141 98
257 260
1,367 2,393
302 179
192 42
344 43

7.0-
8.5

125
171
1,178
495

2,441
285
144

79

146
99
79

155

3,270
870
79

87

Rev. 0

8.5-
10.0

190
767
2,538
2,057

2,823
1,497
129
91

99
78
119
99

1,352
500
53

52
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TABLE 2.1-36
POPULATION DENSITY FOR 1980, 10-50 MILES (PEOPLE/MILE?)

Distance from BVPS-2 (miles)

10.0- 12.5- 15.0- 17.5- 20.0- 25.0- 30.0- 35.0- 40.0- 45.0-
Direction 12.5 15.0 17.5 20.0 25.0 30.0 35.0 40.0 45.0 50.0

N 502 179 113 83 261 811 220 224 713 148
NNE 1,851 243 357 741 200 171 72 117 231 59
NE 1,093 258 152 411 103 123 150 105 49 66
ENE 796 251 348 318 236 229 591 164 128 174
E 1,432 381 251 439 646 444 430 984 256 290
ESE 1,460 944 896 761 4,212 5415 4,370 1,945 723 560
SE 319 407 478 472 1,585 3,824 1,607 942 755 405
SSE 100 109 158 220 265 545 675 131 136 162
) 60 77 212 122 75 89 101 95 47 42
SSW 100 148 910 895 805 245 148 368 709 335
sSw 157 553 507 171 483 103 86 102 59 88
WSW 131 95 94 44 31 75 34 57 38 36
W 527 229 105 37 69 30 55 119 92 131

WNW 228 93 82 56 142 82 91 195 464 429
NW 129 85 93 99 228 388 222 152 131 177
NNW 97 95 411 158 187 567 1,859 1,688 760 901

1 0of 1

Rev. 0

Average
0-50.0

354
217
175
286

534
2,149
1,192

268

79
430
153

53

150
251
197
902
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TABLE 2.1-37
POPULATION DENSITY FOR 1985, 10-50 MILES (PEOPLE/MILE?)

Distance from BVPS-2 (miles)

10.0- 12.5- 15.0- 17.5- 20.0- 25.0- 30.0- 35.0- 40.0- 45.0-
Direction 12.5 15.0 17.5 20.0 25.0 30.0 35.0 40.0 45.0 50.0

N 508 181 115 84 265 825 223 229 731 152
NNE 1,871 245 361 754 203 174 74 122 238 61

NE 1,105 260 154 428 108 130 158 111 52 70
ENE 805 254 365 335 250 241 624 173 134 179
E 1,448 385 254 444 653 450 436 1,005 263 297
ESE 1,475 953 905 768 4,251 5465 4,410 1,965 741 574
SE 322 410 483 477 1,599 3,861 1,626 955 774 418
SSE 102 111 161 226 272 562 696 135 140 168
S 62 79 218 126 77 92 104 97 48 44
SSW 101 150 919 904 794 244 147 365 704 343
sSw 159 547 498 166 470 101 85 103 60 89
WSW 132 93 91 43 30 74 36 59 40 37
W 539 235 107 37 70 32 60 128 97 134
WNW 233 95 84 57 146 84 93 197 466 432
NW 132 87 96 101 233 394 223 148 130 181

NNW 98 96 421 161 183 552 1,810 1,657 770 913

1 0of 1

Rev. 0

Average
0-50.0

361
222
181
298

543
2173
1,208

276

82
430
151

54

155
254
199
894



10.0-
Direction 12.5
N 540
NNE 1,992
NE 1,176
ENE 857
E 1,543
ESE 1,938
SE 517
SSE 151
S 71
SSW 107
SW 160
WSW 133
W 638
WNW 279
NW 158
NNW 108

POPULATION DENSITY FOR 2030, 10-50 MILES (PEOPLE/MILE?)

12.5- 15.0-
15.0 17.5
193 127
261 388
277 164
271 360
460 406
1,535 1,458
661 778
157 223
92 253
156 933
535 484
93 87
281 127
114 100
105 114
110 501

17.5-
20.0

96
855
427
325

698
1,238
768
290

146
949
159

41

43
68
121
192

BVPS-2 UFSAR

TABLE 2.1-38

Distance from BVPS-2 (miles)

20.0-
25.0

302
231
109
242

1,035
6,850
2,577

343

90
794
450

28

84
174
277
184

25.0-
30.0

934
197
126
234

696
8,805
6,186

652

106
252
97
75

43
102
460
536

1 0of 1

30.0-
35.0

250

82
153
605

653
7,106
2,537

809

118
144
89
48

82
112
247

1,755

35.0-
40.0

258
130
108
168

1,253

3,091

1,440
157

107
347
117

75

177

217

144
1,629

40.0- 45.0-
45.0 50.0
873 179
283 75
50 70
135 199
277 317
761 579
921 463
163 196
54 56
666 384
68 93
52 43
124 150
489 457
140 210
797 946

Rev. 0

Average
0-50.0

416
248
185
300

700
3,323
1,818

327

94
431
153

60

188
278
224
896
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2.2 NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY FACILITIES
2.2.1 Location and Routes

The area in which the Beaver Valley Power Station (BVPS) is
located is part of the large industrial complex centered around
the city of Pittsburgh. Due to the combination of available raw
materials, product markets, and transportation facilities, the
region has developed into a major industrial center, with iron
and steel manufacturing constituting the most important factor
in the region's economy. The steep slopes and general
topography of the Ohio River wvalley have contributed to the
development of river mill towns where the majority of industries
and residences are located on flat shelves of land adjacent to
the river.

The region is served by five transportation systems: waterways,
railroads, highways, airways, and pipelines.

The rivers provided the first major regional transportation

system. The Ohio River, under the control of the U.S. Army
Corps of Engineers, still serves as a major route for the
transport of industrial materials. The normal river tow,
generally 1,200 feet in length (including towboat), follows the
channel which is located about 0.3 mile from BVPS. Section
2.2.3 describes the Beaver Valley Power Station - Unit 2 (BVPS-
2) intake structure location and the potential for river

transport accidents affecting the intake or general BVPS-2
structures.

The railroads transport the bulk of industrial materials. The
placement of the rail lines was governed by the topography.
Because the railroads needed 1level and continuous corridors,
they followed essentially the same courses as the rivers and
streams. One of the first rail lines in the region ran from
Pittsburgh up the eastern bank of the Beaver River to the Great
Lakes region. That line is now one of the main lines of the
Consolidated Rail Corporation (ConRail). Another heavily
traveled ConRail line follows the north bank of the Ohio across
the river from the station site. A 30-foot-wide easement,
maintained by ConRail, traverses the BVPS site. This line is of
minor importance since the line is controlled by the licensee
and its use is limited to the servicing of BVPS-1 and BVPS-2.

Pennsylvania State Highway 68 provides the main access from the
residential areas east of the site to the industrial complexes
along the north bank of the Ohio River. State Highway 168 from
the south follows roughly along the northeast and east corner of
the site and joins Highway 68 immediately across the river from

the site. State Highway 18 provides additional access to the
east of the site while U.S. Route 30 passes by 3 miles southwest
of the site. Transportation routes within 5 miles of the

station are shown on Figure 2.2-1.

The interstate highway nearest the site 1is the Pennsylvania
Turnpike (I-76), which runs through the northeastern section of
Beaver County about 15 miles northeast of the site. Interstate
79, which runs north and south, is located about 18 miles east
of the site.
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The outmoded highway system has hampered recent development of

the local area and of the region as a whole. The topography of
the area and the location of the communities dictated that early
roads would be located in the river wvalleys. The Beaver Valley

Expressway (Route 60) provides the first four-lane, limited-
access highway between the industrial centers of Beaver County
and Pittsburgh. The expressway traverses north to south about 6
miles east of the site. This expressway will have a significant
influence on the future growth and development of the region.
There are no plans at present for other major highways within 10
miles of the site.

2.2.2 Description of Facilities, Products, and Materials

About 40 percent of the Beaver County labor force is employed by

manufacturing companies. Approximately 67 percent of the total
manufacturing labor force is employed in the primary metals
group - blast furnaces, steelworks, and rolling mills. Heavy

manufacturing employs approximately 29 percent of the
manufacturing labor force, concentrated in fabricated structural

steel. The remainder of the manufacturing labor force 1is
employed in the electrical equipment industry, the stone, clay,
glass, and concrete industries, and the <chemical group.

Employment in Beaver County is identified by industry category
in Table 2.2-1 (Southwestern Pennsylvania Regional Planning
Commission 1983).

Pennsylvania Power Company's Bruce Mansfield Plant (BMP) ,
located approximately 1 mile northeast of the site, employs
about 1,000 persons. The nearest industrial activity to the

site is the steel mill complex in Midland, between 1 and 2 miles
northwest of the site, where approximately 250 persons are
employed.

The urban complex of East Liverpool, Ohio, including Chester and
Newell, West Virginia, begins about 5 miles west of the site and
stretches for several miles down the Ohio River. The East
Liverpool area's industrial base depends on pottery for most of
its employment, even though the pottery industry has declined
due to foreign competition and the use of plastic materials for
tableware.

Table 2.2-2 1lists major employers 1in the 10-mile area
surrounding the site. Figure 2.2-2 shows their general
locations.

Mineral vresources including coal, clay, gas, o0il, sand, and
gravel are found in the region surrounding the site. Bituminous
coal is the most important mineral being extracted and coal
reserves are considered extensive. Relatively few workers are
presently engaged in mining operations; however, the
Southwestern Pennsylvania Regional Planning Commission (SPRPC)
forecasts an increase in mining
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employment (SPRPC 1978). In Beaver County, deep mining is the
predominant method wused to extract coal, although extensive
areas of strip mining are found within the region, especially in
northern Beaver County and in northern Washington County. One
industrial operation, the Pegg's Run Coal Company, is located in
Shippingport Borough approximately 1 mile southwest of the site.
Employing about 60 people, the company operates coal washing
facilities and a deep mine.

The majority of storage tank facilities for gasoline and oil in
the site vicinity are located along the river. The closest oil
tanks are in Midland, Pennsylvania, directly across the river
from the site (SWEC 1980a). Storage tank facilities in the site
vicinity, identified on Figure 2.2-3, are equipped to handle
shipments by barge. Across the river from the site, at river
mile 34.8, a Pennzoil barge facility handles an average of two
outbound shipments per week and one inbound shipment per month

of gasoline and fuel products. At river mile 35.2, Mobil 0il
Corporation maintains barge facilities to serve the Midland
Terminal wused by Mobil Pipe Line Company. Mobil's barge

facility is presently inactive.

At river mile 33.3, Shell Chemical Corporation ships
approximately ninety percent of its chemicals by barge to the
Great Lakes Terminal and Transport Facility at Industry, PA.

These inbound shipments occur approximately once a month. No
outbound shipments are made by barge. Connecting pipelines link
the barge facilities to the tank storage areas. Storage tank

facilities and contents are described in Section 2.2.3.

The area 1s served by pipelines carrying natural gas and
petroleum products (SWEC 1980b). Pipelines and their products
are described in Table 2.2-3 and shown on Figure 2.2-3.

There are eight airports within a 15-mile radius of BVPS. Four
alrports are 1located in Pennsylvania: Greater Pittsburgh
International, Beaver County, Fino, and Kindelberger;

Columbiana, Dyer, and Johnston airports are in Ohio; and Herron
Airport is in West Virginia. According to criteria set forth in
USNRC Regulatory Guide 1.70, Revision 3, the operations of
Greater Pittsburgh, Beaver County, Fino, and Herron airports
must be examined in detail due to their proximity to the power
plant and/or due to their respective levels of operation.
Appendix 3.B describes these four airports, and accidents which
have occurred in their vicinity, as well as the analyses
performed to define the probability of an aircraft striking
BVPS-2.

The total number of persons employed in southwestern
Pennsylvania is expected to increase approximately 15 percent

between 1974 and the year 2000 (SPRPC 1978). However, not all
industry groups will experience this growth. Historically, the
southwestern Pennsylvania region has been a center for heavy
industry dominated by iron and steel manufacturing. The

employment forecast for the region (Table 2.2-4) indicates that
in the manufacturing category,
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employment gains in machinery and chemical manufacturing will be
offset by declines in primary and fabricated metals production and

in the stone industries. The net result will be a slight decrease
in the number of persons employed in manufacturing production
jobs. Employment statistics for the southwestern Pennsylvania

region show that this has been the trend for the past several
years (Pennsylvania Office of State Planning and Development
1976) . Increased automation, foreign competition, dispersion of
markets, and the development of steel-making capacity in other
areas of the country have all contributed to this trend.

Nonmanufacturing job employment is projected to grow about 12
percent between 1974 and the year 2000 (SPRPC 1978). The largest
growth will occur in mining and trade (Table 2.2-4).

2.2.3 Evaluation of Potential Accidents
2.2.3.1 Determination of Design Basis Events

A commodity traffic analysis of the transportation routes near the
BVPS-2 site was carried out to identify materials potentially
capable of causing explosions and subsequently forming vapor
clouds in the event of an accidental spill. This analysis
included a comprehensive review of the Ohio River barge traffic
data compiled by the U.S. Army Corps of Engineers, telephone and
letter surveys of the nearby industrial facilities, and the
ConRail-Midland Node Activity Report (ConRail 1980) .

The Ohio River barge traffic data indicate that the bulk of the
activity involves gasoline transport. The shipment of flammable
compressed gases is insignificant. The potential risk to BVPS-2
due to barge traffic on the Ohio River has been addressed and
subsequently resolved in the BVPS-2 PSAR Amendment 12 dated
December 21, 1973 and Amendment 13 dated February 28, 1974. As
documented in the BVPS-2 PSAR, the risk was eliminated by the
construction of an alternate cooling water intake structure. The
alternate intake structure is capable of providing heat sink
functions in the event of the 1loss of the primary intake
structure as a result of a gasoline barge impact and explosion
(Section 9.2.1.2).

Telephone and letter surveys of the nearby industrial facilities
show that there are no known shipments of flammable compressed
gases which use the Shippingport Bridge on Route 168 (SWEC 1980a).
There are regular bulk shipments of solvents and gasoline by tank
trucks which use the bridge. However, these shipments are not
considered to cause an explosion or vapor cloud hazard in the
event of an accidental spill.

Pipelines carrying natural gas and other petroleum products in the
vicinity of BVPS-2 are identified in Table 2.2-3. None of the
pipelines carry liquified hydrocarbon gases, such as LNG or LPG,
which can form combustible wvapor clouds. The only source of
potentially combustible wvapor cloud is a rupture of the pipeline
owned and operated by Mobil Pipeline Company. This pipeline is
used for transporting gasoline, kerosene, and heating oil. A
2,150-foot section of this pipeline skirts the BVPS-2 site, with
the closest distance to a safety-related structure (the BVPS-2
diesel generator building) being approximately 950 feet. Because
of the close proximity of
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the pipeline to BVPS-2, the probability of an explosion/fire due to
a pipeline rupture is discussed in Section 2.2.3.1.1.
The transportation of flammable liquified gases by ConRail is a
concern due to the potential for explosions and the formation of
vapor clouds in the event of an accident. The probability of a
vapor cloud explosion resulting from a railroad transportation
accident is discussed in Section 2.2.3.1.2.

2.2.3.1.1 Mobil Pipeline Rupture

Removed in Accordance with RIS 2015-17

2.2-4a
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2.2.3.1.3 Fires

The production of high heat fluxes and smoke from fires at
industrial or storage facilities, oil and gas pipelines, or
transportation routes in the site vicinity does not present a
hazard to the safe operation of BVPS-2. This is due primarily
to the separation distances of these potential fires from the
site. The nearest storage facility of 1large quantities of
flammable materials is in Midland, Pennsylvania, which is about
0.5 mile from the site. The nearest truck route on which
flammable materials may be transported (Route 168) is
approximately 760 feet £from the site. Large quantities of
flammable materials are frequently transported past the site by
rail (ConRail) and by barge. However, the separation distances
of 2,100 feet for the ConRail 1line and 790 feet for barge
traffic at the closest points of passage from the site are
sufficient to prevent any hazardous heat fluxes or smoke plumes
from reaching the station in the event of an accidental fire.

In addition to the mitigating effect of the separation distances
of potential fires from the site, the control room is equipped
with smoke detectors and manually operated intake dampers to
identify and isolate outside smoke, respectively. These systems
are described in detail in Section 9.4.1.2.1.

Seven natural gas pipelines and seven petroleum product
pipelines are located near the site, generally eastward of
BVPS-2. These buried lines are described in more detail in
Section 2.2.2.

The site is sufficiently cleared in areas adjacent to BVPS-2
such that forest or brush fires pose no safety hazards.
Likewise, onsite fuel storage fires do not jeopardize BVPS-2
safety since these facilities are designed in accordance with
applicable fire codes. A detailed description of the BVPS-2
fire protection system is presented in Section 9.5.1.
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2.2.3.1.4 Collisions with Intake Structure

As stated previously, the potential impact on BVPS-2 due to
damage to the primary intake structure has been eliminated with
the construction of an alternate intake structure which 1is
capable of providing heat sink functions in the event of the
loss of the primary intake structure. The postulated events
which could damage the primary intake structure (gasoline barge
impact and subsequent explosion) are discussed 1in Section
9.2.1.2.

2.2.3.1.5 Liquid Spills

Liquid spills from onsite and offsite sources are evaluated to
determine the potential of such spills to be drawn into the
intake structure or otherwise affect the safe operation of the
plant.

There 1s a potential for liquid spills in the Ohio River to
enter the plant's circulating water system via the intake
structure and the service water system (SWS). A liquid spill
from sources onsite is possible, but it is unlikely that a spill
of this nature would affect safety-related equipment, be drawn
into the intake structure, or otherwise affect the safe
operation of BVPS-2.

Table 2.2-15 1lists the 1liquids stored at the site, storage
capacities, locations, and methods to contain or process
overflow or spillage. Adequate protection is provided to
minimize the effects of a spill on surrounding systems and
equipment.

Table 2.2-16 gives the average quantities and types of liquids
transported on the Ohio River per year. These values, as well
as commodities and amounts transported by the railroads, are
tabulated in the Control Room Habitability Study for BVPS-1 and
BVPS-2 (SWEC 1981la). Liquids transported by pipelines consist
solely of petroleum products as indicated in Table 2.2-3.
Relative locations of railroads and pipelines are shown on
Figure 2.2-3.

Liquids transported by railroads and pipelines do not pose a
serious threat of being drawn into the intake structure or to
the safe operation of BVPS-2.

Railroad service is provided by ConRail in the wvicinity of the
BVPS-2 site; however, this line is of minor importance since it
is controlled by the licensee and is limited to the servicing of
the BVPS.
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The upstream release of o0il or cryogenic liquids in the river
due to either a pipeline rupture or a barge accident would not
present a hazard to BVPS-2 operation, as these liquids would
float on the river surface. The intake invert of the intake
structure is located more than 18 feet below the normal low
water level of the river (Section 2.4.11.5).

Other liquids spilled into the river from a barge accident would
be diluted by the river and would not pose a significant threat
to BVPS-2 operations. In the unlikely event a coagulant liquid
enters the SWS, it would affect the discharge pressure of the
SWS pumps and automatically start the standby service water
pumps in the alternate intake structure in the event of low
header pressure.

Depending on the location of the accident and subsequent spill,
the alternate intake structure may be used to provide safety-
related cooling water from the standby service water system
(Section 9.2.1.2). Located approximately one-quarter mile
upstream of the intake structure, the alternate intake structure
is designed to accommodate BVPS-2 shutdown and cooldown after a
postulated loss of the main intake structure.

2.2.3.2 Effects of Design Basis Events

Potential design basis events are identified in Section 2.2.3.1.
The effects of potential accidents from present and projected
industrial, transportation, and military installations and
operations have been evaluated as follows. Safety-related
components and structures have been evaluated from the effects
of these accidents and safe shutdown of BVPS-2 will not be
impaired.

Missile protection is provided for all components required to
achieve and maintain a safe shutdown condition. Safety
components are physically separated by barriers, located in
individual cubicles, or located below grade so that a postulated
missile does not affect the components required for safe
shutdown.

The redundant emergency diesel generators are completely
independent satisfying the single failure criterion for safety-
related equipment. This ensures that there are no effects from
fires on the emergency diesel generators.

An alternate intake structure is provided to ensure that safety-
related cooling water is available in a postulated event where

the primary intake structure 1is affected. These postulated
events include damage from a gasoline barge impact/explosion
(Section 9.2.1.2). The redundant intake structures ensure

against loss of safety-related service water cooling in the
event of a liquid spill in the river.
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TABLE 2.2-1

EMPLOYMENT BY JOB CLASSIFICATION
BEAVER COUNTY, PA*

Employment 1980 1990 (projected) 2000 (projected)
Classification Employees % of Total Employees % of Total Employees % of Total

Nonmanufacturing 45,358 57.8 47,560 60.8 50,002 64.9
Government 4,931 6.3 4,844 6.2 4,951 6.4
Education 5,321 6.8 5,550 71 5,935 7.7
T.U.C.* 5,279 6.7 5,359 6.9 5,533 7.2
Medical 4,292 55 4,990 6.4 5,548 7.2
Retail 12,508 15.9 13,066 16.7 13,727 17.8
Services 6,092 7.8 6,572 8.4 7,183 9.3
Wholesale 1,559 2.0 1,828 23 2,117 2.7
F.ILR.E.*** 1,869 2.4 2,099 27 2,334 3.0
Construction 2,745 3.5 2,571 3.3 2,090 2.7

Agriculture 509 <1 389 <1 295 <1

Mining 242 <1 281 <1 278 <1

Nonproduction mfg. 11 <1 11 <1 11 <1
Manufacturing production 33,189 42.3 30,651 39.2 27,072 35.1
Heavy 9,573 12.2 9,736 124 9,613 125
Light 1,330 1.7 1,476 1.9 1,632 2.1
Primary metals 22,286 28.4 19,439 249 15,827 20.5

Total employment 78,547 100 78,211 100 77,074 100

NOTES:
*Southwestern Pennsylvania Regional Planning Commission 1980.

**Transportation, Utilities, and Communication.
***Finance, Insurance, and Real Estate.

10of 1



10

Product
Type

Steel

Steel

Zinc

Electrical
Chinaware

Petroleum
refining

Dinnerware
Plastics
Steel

Glassware

MAJOR INDUSTRIAL EMPLOYERS WITHIN

Name of Facility

Jones & Laughlin Steel
Corporation - Midland Works

E. W. Bliss Co. - MaclIntosh-
Hemphill Division

St. Joe Minerals Co., -
Smelting Division

Westinghouse Electric Corp.

The Hall China Co.

Quaker State Oil Refining Corp.

Homer Laughlin China Co.
Arco-Polymers
PBI Industries

Anchor Hocking Corp. -
Phoenix Glass

BVPS-2 UFSAR

TABLE 2.2-2

10 MILES OF BVPS

Location

Midland, Pa.

Midland, Pa.

Potter Township, Pa.

Beaver, Pa.
East Liverpool, Ohio

Newell, W.Va.

Newell, W.Va.

Potter Township, Pa.

Rochester, Pa.

Monaca, Pa.

1 of2

Approximate
Distance &
Direction
from Site

(miles)
1 NW

1 NW

6 NE

8 NE
7W

0w

A
4.5NE
9.5 NE

9NE

Rev. 0

Estimated
Number of
Employees™*

(1983)
250

290

489

1,631
283

188

855
600
125

600
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TABLE 2.2-2 (Cont)

Approximate

Rev. 0

Distance & Estimated
Direction Number of
Product from Site Employees™
No.* Type Name of Facility Location (miles) (1983)
11 Steel tubing Pittsburgh Tube Co. Monaca, Pa. 9 NE 239
12 Steel Teledyne Vasco-Colonial Monaca, Pa. 9 NE 105
13 Electricity Pennsylvania Power Company, Shippingport, Pa. 1 ENE 1,027
Bruce Mansfield Plant
14 Steel Jones & Laughlin Steel Corp. Aliquippa, Pa. 9E 7,500
Aliquippa Works
15 Ladle Brick Globe Refactories, Inc. Newell, W.Va. 9.5W 229
16 Elec. insulators ~ Ohio Brass Co. Newell, W.Va. 9w 150
NOTES:

*Refer to Figure 2. 2 -1 for industry locations.
**Stone & Webster Engineering Corporation 1983.
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Pipeline

Identification**

Ashland Pipe
Line Co.
Line No. 1
Line No. 2
Line No. 3
Laurel Pipe

Line Co.
Line No. 4

National
Transit Co.

Line No. 5****
The Peoples
Natural Gas Co.

Line No. 6

Line No. 7

Line No. 8

Line No. 9

Pipe
Size

(inches)

14

12

12

Pipe
Age***
(years)

70

22

20

71

11

23

BVPS-2 UFSAR

TABLE 2.2-3

PIPELINES IN THE VICINITY OF BVPS-2*

Depth
Operating of
Pressure Location of Source Burial
400 psig Columbiana Co., Ohio 30-36"
300 psig Columbiana Co., Ohio 30-36”
400 psig Columbiana Co., Ohio 30-36"
330 psi Aliquippa Station, Variable
Normal Independence Town-
(1,200 psi ship, Beaver County, 30-48”
allowable) Pa. Nominal
600 psi***** Ohio 36"
9 lbs No. 8 30”
9 lbs No. 6 30”
290 Ibs Gibson Pump Station 48”
& Black Hawk Regu-
lator Station
290 Ibs Gibson Pump Station 48’

& Black Hawk Regu-
lator Station

1 of2

Type of Liquid or
Gas Presently
Carried

Petroleum products
& crude oil

Petroleum products

Petroleum products
& crude oil

Refined products

Crude ol

Natural gas

Natural gas

Natural gas

Natural gas

Rev. 0

Planned
Changes to
Percent Pipeline or
of Material
Usage Carried
95 None
75 None
75 None
100 None
0 Indefinite
100 None
100 None
100 None
100 None



Pipeline
Identification**

Line No. 10

Line No. 11
Line No. 12
Mobil Pipe

Line Co.
Line No. 13

Buckeye Pipe
Line Co.
Line No. 14

NOTES:

Pipe
Size

(inches)
12

1"

Pipe
Age***
(years)

1"

Between
4 and 40

28

Operating
Pressure

290 lbs

9 Ibs

1,440 psig

625 psi

Stone & Webster Engineering Corporation 1980b.
Refer to Figure 2 . 2 - 3 for the locations of these pipelines. Company names are from time of BVPS-2 license. Pipeline owners may change.
Approximate age as of 1978-79.
Pipeline presently out of service.
Operating pressure when last used.

BVPS-2 UFSAR

TABLE 2.2-3 (Cont)

Depth
of
Location of Source Burial
Gibson Pump Station 48”
& Black Hawk Regu-
lator Station
No. 6 30”
No. 8 30”
Midland Pump Station, 24" to 48”
Midland, Pa. or Altoona
Pump Station, Altoona,
Pa. and/or Harrisburg
Pump Station,
Harrisburg, Pa.
Columbiana, Ohio 48”
minimum

2 of2

Type of Liquid or
Gas Presently
Carried

Natural gas

Natural gas

Natural gas

Refined petroleum
products

Refined petroleum
products

Rev. 15
Planned
Changes to
Percent Pipeline or
of Material
Usage Carried
100 None
100 None
100 None
up to Pipeline
100 relocated
65 None
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TABLE 2.2-4
SOUTHWESTERN PENNSYLVANIA
PROVISIONAL EMPLOYMENT FORECAST *, **

Percent

Change

Thousands of Persons (1974 to

Employment Group (1974) (1980) (2000) 2000)
Manufacturing 287.8 287.4 273.0 -5
Selected manufacturing groups
Primary metals 113.1 106.8 82.9 -27
Fabricated metals 25.3 25.3 22.7 -10
Stone 21.7 20.6 17.3 -20
Chemicals 10.9 11.3 15.9 +46
Nonelectrical machinery 23.1 23.7 30.0 +30
Electrical machinery 30.3 31.3 33.1 +9
Food 14.7 14.1 10.0 -32
Nonmanufacturing 772.4 805.6 945.3 +22
Selected nonmanufacturing
groups

Services 130.1 129.8 145.2 +12
Wholesale and retail trade 233.4 245.7 283.5 +22
Government 66.6 61.0 64.0 -4
Contract construction 52.3 53.2 48.6 -7
Mining 14.1 19.7 30.4 +116
Agriculture 8.8 7.7 4.7 -47
Total employment 1,060.2 1,093.0 1,218.3 +15

NOTES :

*
* %

1 of 1

Pennsylvania Office of State Planning and Development 1976.
Southwestern Pennsylvania Regional Planning Commission 1978.
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TABLE 2.2-6

PROBABILITIES OF CATASTROPHIC RUPTURE EVENTS

Hazardous Material

Ethylene oxide

Propylene oxide

Vinyl chloride monomer

Butadiene

Isobutane

Isobutylene

LPG

Ethylene

Anhydrous ammonia

Total

1 of 1

Pri

Rev.

(Ruptures/vyr)

0.4236 x 10

0.1794

3.1130

0.1056

0.0155

0.1788

0.7166

0.1022

0.0988

X

6

107°

.933 x 10

6
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TABLE 2.2-7

ESTIMATED IGNITION PROBABILITIES

Hazardous Material Pr; Ignition

Probabilities
Ethylene oxide 0.0287
Propylene oxide 0.0287
Vinyl chloride monomer 0.0615
Butadiene 0.0287
Isobutane 0.0479
Isobutylene 0.0287
LPG 0.0479
Ethylene 0.0969
Anhydrous ammonia 0.0287

1 of 1
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TABLE 2.2-8

PROBABILITY OF AN UNCONFINED VAPOR CLOUD EXPLOSION

Probability of Unconfined Vapor

Hazardous Material Cloud Explosion per Year
Ethylene oxide 1.216 x 10 °
Propylene oxide 5.149 x 1010
Vinyl chloride monomer 1.914 x 10_8
. -10
Butadiene 3.031 x 10
-11
Isobutane 7.425 x 10
Isobutylene 5.132 x 10 *°
LPG 3.433 x 10°
Ethylene -10
y 9.903 x 10
Anhydrous ammonia 2.836 x 10 *°
Total 2.65 x 10°

1 of 1
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TABLE 2.2-9

TOXIC CHEMICALS STORED ONSITE

Removed in Accordance with RIS 2015-17
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TABLE 2.2-10

STATIONARY OFFSITE TOXIC CHEMICALS STORED WITHIN 5 MILES
OF THE BVPS-2 CONTROL ROOM AIR INTAKE

Removed in Accordance with RIS 2015-17
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TABLE 2.2-11

PREDICTED TOXIC VAPOR CONCENTRATIONS
IN THE CONTROL ROOM

Removed in Accordance with RIS 2015-17
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TABLE 2.2-11 (Cont)

Removed in Accordance with RIS 2015-17
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TABLE 2.2-11 (Cont)

Removed in Accordance with RIS 2015-17
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TABLE 2.2-11 (Cont)

Removed in Accordance with RIS 2015-17
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Upwind Sector

NE

NNE

NNW

NW

WNW

WNW* *

NOTES :

BVPS-2 UFSAR

TABLE 2.2-12

CONRAIL TRACK LENGTHS AND
WIND DIRECTION FREQUENCIES

Track/River Length*

Rev.

Wind Direction
Frequency

(miles) (percent of total time)
3.25 4.1
1.41 3.3
0.32 5.2
0.18 3.5
0.19 4.4
0.34 4.1
0.75 7.7
4 .24 4.1

* The track and river lengths are assumed equal since the track runs

along

the north shore of the Ohio River.

** Track passes through WNW sector twice.
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TABLE 2.2-13

AGGREGATE PROBABILITY OF TOXIC
CHEMICAL SPILL TRANSPORTED BY CONRAIL

Removed in Accordance with RIS 2015-17

10f6



BVPS-2 UFSAR Rev. 0

TABLE 2.2-13 (Cont)

Removed in Accordance with RIS 2015-17
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TABLE 2.2-13 (Cont)

Removed in Accordance with RIS 2015-17
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TABLE 2.2-13 (Cont)

Removed in Accordance with RIS 2015-17
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TABLE 2.2-13 (Cont)

Removed in Accordance with RIS 2015-17
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TABLE 2.2-13 (Cont)

Removed in Accordance with RIS 2015-17
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TABLE 2.2-14

AGGREGATE PROBABILITY OF TOXIC
CHEMICAL SPILL TRANSPORTED BY BARGE

Removed in Accordance with RIS 2015-17
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TABLE 2.2-15

ONSITE LIQUID STORAGE

Removed in Accordance with RIS 2015-17
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TABLE 2.2-16

LIQUIDS TRANSPORTED ON OHIO RIVER

Commodity

Sulfuric acid

0il (food products)
Alcohols
Benzene/toluene
Crude petroleum
Gasoline

Jet fuel

Kerosene

Distillate fuel oil
Regidual fuel oil
Lubricating oil
Naphtha, mineral spirits solvents

NOTE:

Rev.

Amount
(short tons) *

1977

110,345
2,748
138,452
259,752
46,621
1,008,125
302,187
26,934
899,399
979,145
362,156
95,326

*Typical barge sizes are 1,450 and 4,500 tons.

1 of 1

1978
149,500
3,899
136,567
208,847
23,028
1,007,456
244,778
51,737
663,558
1,388,415
357,545
79,199
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2.3 METEOROLOGY

2.3.1 Regional Climatology
2.3.1.1 General Climate
2.3.1.1.1 Types of Air Masses

The Beaver Valley Power Station - Unit 2 (BVPS-2) is located in a
humid continental type of climate. The predominant types of air
masses which influence this region are polar continental and maritime
tropical. The polar continental air masses originating in Canada
usually influence the region's climate during the winter, resulting
in cold temperatures. Occasional outbreaks of arctic air masses
during the winter bring extremely cold temperatures to the area.
Maritime tropical air masses originating over the Gulf of Mexico
usually influence the region's climate during the summer bringing
warm humid weather to the Beaver Valley Power Station (BVPS) area.

In general, the BVPS gite experiences cool winters and moderately
warm summers with ample annual precipitation evenly distributed
throughout the year.

Table 2.3-1 presents the normals, means, and/or extremes of
climatological data from the National Weather Service (NWS) Office at
Greater Pittsburgh Airport, located approximately 16 miles southeast
of the BVPS gite.

2.3.1.1.2 Regional Synoptic Features
In winter and early spring, the normal circulation over the region

varies as eastward-moving migratory high- and low-pressure systems,
identified with the mid-latitude westerly wupper air circulation,

alternately carry cold and warm air into the region. In the summer
and early fall, the migratory systems are less frequent and less
intense. Specifically, the summer and early fall climate of the BVPS

region is influenced by the Azores-Bermuda anticyclone circulation,
which is associated with extended periods of fair weather and periods
of air stagnation. Frontal activity, associated with the interaction
of continental polar and maritime tropical air masses and migrating
low pressure systems, predominates especially in the 1late fall,
winter, and spring.

2.3.1.1.3 General Airflow Patterns

The orientation of the mountains in the area strongly influences
prevailing winds in the region. The prevailing wind direction is
from the southwest gquadrant (National Climatic Center 1980). The
wind speeds are moderate, averaging 9.3 mph, based on a 28-year
period of record (Table 2.3-1).

2.3.1.1.4 Temperature and Humidity

Temperature patterns conform to the seasonal trends of the humid

continental climate. The normal daily maximum and minimum
temperatures for the region range from approximately 35°F to 21°F in
January and from 83°F to 61°F in July, respectively. The mean annual

number of days when the
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minimum temperature is 0°F and below is 5, while 124 days are 32°F

and below. The mean annual number of days when the maximum
temperature is 90°F and above is 7. The mean daily temperature
range in January 1s approximately 15°F and in July 21°F. Table

2.3-1 presents the monthly normals and extremes of Pittsburgh
temperature.

The highest relative humidity in the region generally occurs
during the early morning hours of the summer and fall, frequently
ranging between 80 and 90 percent (National Climatic Center 1980;
Baldwin 1977). The lowest relative humidity in the region
generally occurs during the early afternoon hours of the spring
and summer, frequently ranging between 50 and 60 percent
(National Climatic Center 1980; Baldwin 1977). Annually, the
mean regional daily relative humidity is approximately 70
percent.

2.3.1.1.5 Precipitation
Precipitation is normally well distributed throughout the vyear,

but monthly amounts are generally greatest in the spring and
summer and least in the late summer, fall, and winter (National

Climatic Center 1980). The maximum usually occurs in July in the
form of thunderstorm activity. The minimum monthly precipitation
usually occurs in February. The normal annual total

precipitation expected for the region, which is site dependent
due to local topographic influence, is approximately 36 inches.
During the winter months, about one-fourth of the precipitation
occurs as Snow. Mean annual snowfall in the region 1is
approximately 45 inches, based on a 25-year NWS period of record
for Pittsburgh (Wallis 1978). Approximately 4 to 8 days per year,
ice pellets and/or glaze (freezing rain) may be expected. Table
2.3-1 presents the monthly normal and extremes of precipitation
for Pittsburgh.

Table 2.3-2 presents the expected rainfall in the BVPS area for
various rainfall duration time periods and recurrence intervals
(Frederick 1977; National Oceanic and Atmospheric Administration
(NORAA) 1963). The expected rainfall amounts are generally less
than amounts typical of the eastern two-thirds of the United
States, especially those states located to the southeast, west,
and southwest of the site.

Table 2.3-3 gives the maximum recorded rainfall for various
rainfall duration periods at Pittsburgh (Jennings 1963).
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2.3.1.1.6 Relationships Between Synoptic and Local
Meteorological Conditions

The topography of the region strongly influences the climate at
specific locations. The general orientation of mountain ranges
in a northeast-southwest axis alters the synoptic wind flow. The
higher mountain ranges which frequently prevent coastal storms
from affecting the area also tend to cause greater precipitation
east of the site region. The valley location of the BVPS site
also favors the occurrence of nocturnal inversions due to cold
air drainage (NOAA 1974).

2.3.1.2 Regional Meteorological Conditions for Design and
Operating Bases

2.3.1.2.1 Hurricanes
Hurricanes, or low pressure systems with a tropical origin,

seldom affect western Pennsylvania, since this area is far inland
and such storms lose force rapidly when deprived of their source

of moisture (NOAA 1972). Consequently, 1if they penetrate the
western Pennsylvania region, the hurricanes have degenerated with
reduced wind speeds and diminished precipitation. In 1972,

"Tropical Storm" Agnes, a downgraded hurricane, was the last
major storm of tropical origin to influence the state of
Pennsylvania. Figure 2.3-1 shows the total precipitation induced
by Agnes for the 6-day period in the state of Pennsylvania. The
torrential rains were confined to the eastern and central parts

of the state, while the BVPS area received 4 inches or less. The
worst impact of Agnes on the BVPS region was from stream
flooding. However, at Pittsburgh, the Ohio River reached its

highest crest since 1942 (NOAA 1972).
2.3.1.2.2 Tornadoes

Regulatory Guide 1.76 has designated three tornado intensity
regions 1in the continental United States and has promulgated a
design-basis tornado (DBT) for each region (Markee 1974). BVPS-2
is located in Region I. As discussed in Section 3.3.2, the BVPS-
2 design meets all structural requirements of the Region I DBT.

To determine the probability of a tornado striking a particular
point in a given area, the following relationship may be used
(Markee 1974) .

p = n (a/An) (2.3-1)
where:

probability of a tornado strike
in a given area

e}
1]
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n = average number of tornadoes per
year

a = mean individual tornado path
area

A = total area in which the tornado
frequency has been determined.

Based on data obtained from the National Severe Storms Forecast
Center in Kansas City, Missouri, tornadoes occurring within the
l-degree square for BVPS-2 were determined for the period 1950
through 1981. For the 32-year period, 39 tornadoes (1.22 per
year) touched down within the 1l-degree square for the BVPS site
(National Severe Storms Forecast Center 1982). The mean path
area of the tornadoes was 0.4 mile™. From Equation 2.3-1, the
calculated probability of a tornado hitting the BVPS gite is 1.4
x 10 = per year, and the recurrence interval is 7.1 x 10 years.

Table 2.3-5 lists each of the 39 tornadoes, including location of
occurrence, path length, path width, injuries and deaths, and
damage class. Damage class numbers range from 1 to 9 and provide
an estimate of the damage according to Tables 2.3-6 and 2.3-7.
The columns 1labeled F, Pp, and Py provide the Fujita-Pearson
scale estimates of force, path length, and path width,
respectively. All three scales are logarithmic with values
ranging from -1 for the smallest category to +5 for the largest.
Table 2.3-7 shows the range for each scale. The path length and
path width values represent estimates of the actual amount of
ground contact for each tornado.

2.3.1.2.3 Extreme Winds

The fastest-mile wind speed, which 1is a wvalid indicator of
extreme wind, is defined as the highest speed of a 1-mile passage
of wind, and is inclusive of all meteorological phenomena
(extratropical cyclones, thunderstorms, and hurricanes) except
tornadoes.

The maximum fastest-mile wind speed recorded at Greater
Pittsburgh Airport from January 1945 through December 1980, as
shown in Table 2.3-1, was 58 mph from the west, occurring in

February 1967 (National Climatic Center 1980). Historical
records dating back to 1870 do not indicate any fastest-mile wind
speeds that exceed the February 1967 wvalue. The fastest-mile

wind speed in Pittsburgh in the winter of 1978 occurred on
January 26 (52 mph) from the southwest. On this same day, the
highest recorded hourly wind speed at the BVPS site was 43 mph
from the southwest at the 500-foot level.

The extreme wind at the BVPS site for a 100-year recurrence
interval is 80 mph (American Society of Civil Engineers 1961).
Discussion of this wind speed as a design basis is contained in
Section 3.3.1.
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2.3.1.2.4 Thunderstorms

Thunderstorms normally occur during all but the mid-winter months
and have a maximum frequency in mid-summer (National Severe
Storms Forecast Center 1982). The mean annual number of days
with thunderstorms is 36, based on a 28-year period (Table 2.3-
1).

2.3.1.2.5 Lightning

Seasonal and annual frequencies of lightning strikes to the
reactor containment building have been estimated based on the
frequency of thunderstorms in the BVPS site area and the
structure's "attractive area". Since the attractive area of a
structure is proportional to the magnitude of the 1lightning
bolt's current, an estimate of the frequency of lightning strikes
was determined for lightning bolts having currents of 20, 40, 60,
90 and 135 KA. Table 2.3-8 provides a seasonal and annual
summary of thunderstorm frequency and frequency of lightning
strikes, as well as the various attractive areas.

The reactor containment building is the largest safety-related
structure, system, or component on the BVPS-2 site. Strike
frequency estimates are provided in Table 2.3-8 to reflect
lightning strikes to the containment building. All other safety-
related structures would be subjected to lightning strikes on a
less frequent basis than that reported for the containment
building.

The 1lightning strike frequency calculation 1is based on the
technique described by Marshall (1973). The average number of
cloud-to-ground 1lightning strikes 1is calculated using the
following formula:

NE = (0.1 + 0.35 sinA) (0.40 + 0.20) (2.3-2)
where:

NE = number of flashes to earth per square kilometer
per thunderstorm day

A = geographical latitude (for Pittsburgh A = 40°30')

To assure conservatism in the calculation, the term (0.40%0.20),
is assumed to be (0.40+0.20), or 0.6. Therefore, for Pittsburgh,

NE = 0.196 flashes/km2 per thunderstorm day. Multiplying this

value by the seasonal and annual number of thunderstorm days at
Pittsburgh, as taken from NUREG/CR-2252 (USNRC 1981), the number
of seasonal and annual cloud-to-ground 1lightning flashes 1is
determined as shown in Table 2.3-8.

The attractive area of the containment building is determined
following the technique of Marshall (1973):

K== R2T = T (RA = RB)2 (23—2a)
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where:
K = Total attractive area (m2)
Ry = Total radial distance (m)
Rp = Radius of containment building (m)
Rgp = Radial distance to the edge of the

attractive zone (m)

The parameter R is an increasing multiple of the building height
(H) with increasing bolt current. According to Marshall (1973),
Rg = 2H, 4H, 6H, 8H, and 10H for bolt currents of 20, 40, 60, 90,

and 135 KA, respectively. Given a building height of 43.6 meters
and a radius of 20.6 meters, the attractive area of the
containment building is calculated for each of the five bolt
currents and presented in Table 2.3-8.

The number of lightning strikes to the containment building is
then calculated by multiplying the number of cloud-to-ground
lightning flashes/km2/year by the attractive area of the

containment building for each bolt current and then multiplying
that product by the frequency of occurrence of each bolt current:

NS = NE x K x F (2.3-2b)
where:

NS Number of lightning strikes to the containment building

(strikes/yr)

F

Frequency of each bolt current (dimensionless)

Marshall (1973) assigns frequencies of 50, 22, 10, 2, and 0.5
percent to bolt currents of 20, 40, 60, 90, and 135 KA,
respectively. The results of these calculations are given in
Table 2.3-8.

2.3.1.2.6 Hail, Freezing Rain, and Ice Pellets

Annually, the mean number of days with hail in the region ranges
between 2 and 4 (Baldwin 1977). 1In Pennsylvania, the months with
high frequencies of occurrence of hail are May through July, with
the maximum frequency in July (Environmental Science Services
Administration (ESSA) 1969). There were eight occurrences of
hail 3/4-inch and greater in diameter reported in the 1l-degree
square in which the site is located during the period 1955 to
1967 (ESSA 1969). The frequency of hail in the site area is
significantly lower than that in the central United States. The
severity of the hailstorms is also significantly less than in the
midwest. A review of "Storm Data" for the period 1966 through
1980 indicates that of the cases reported, the largest hailstones
were "golfball in size" for two cases occurring in Beaver County
and Mercer County in August 1969 and July 1971, respectively
(National Weather Records Center 1966 through 1975). The mean
annual number of days with freezing rain (glaze) in the region is
about 8 (Baldwin 1977).
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2.3.1.2.7 High Air Pollution Potential

The frequency of inversions i1is an important consideration in
determining the dispersion capability of the atmosphere. Hosler
(1961) has analyzed weather records of many U.S. meteorological
stations 1in an effort to characterize regional atmospheric
dispersion potential. The frequency of low-level inversions or
isothermal layers based at or below a 152-meter elevation in the
site region is approximately 25 percent of the total hours on an

annual basis. The seasonal frequencies of these inversions are
approximately 18 percent in winter, 28 percent in spring, 25
percent in summer, and 32 percent in fall. The frequencies are

relatively low compared to most areas of the United States and
indicate a relatively high atmospheric dispersion potential in
these areas.

Korshover (1976) investigated the occurrences of stagnating
anti-cyclones in the eastern United States for a 40-year period.
The seasonal distribution of atmospheric stagnation (4 days or
more) 1in the BVPS region indicates that this zregion may
experience 1 stagnation case during the winter (December,
January, February), 2 stagnation cases during the spring (March,

April, May), 18 stagnation cases during the summer (June, July,
August), and 20 stagnation cases during the fall (September,
October, November). The frequencies are relatively low compared

to most of the states in the southeastern United States.
2.3.1.2.8 Droughts

A drought is a period of abnormally dry weather which causes a
serious hydrologic imbalance (American Meteorological Society
1959). The severity of a drought is difficult to assess because
of the variations in precipitation patterns, degree of moisture
deficiency, duration, and the size of the affected area. Dry
spells which are not as severe as a drought are defined as
periods of abnormally dry weather which may develop and persist
for several months in the region. Occurrences of drought have
not been reported for the period from 1938 to 1977; however, dry
spells have been reported and can occur during any season in
this region (NOAA 1974).

2.3.1.2.9 Snowfall

The weight of the 100-year return period snowpack for the BVPS
gsite wvicinity is 19.5 1lbs/ft (American National Standards
Institute 1972). The weight of the 48-hour probable maximumn
winter precipitation (PMP) for the sitezregion is 71.2 1lbs/ft
based on a 48-hour PMP for a 10-mile” area of 13.7 inches
occurring in the month of March (Riedel et al 1956).

2.3-6a
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2.3.2 Local Meteorology
2.3.2.1 Normal and Extreme Values of Meteorological Parameters
2.3.2.1.1 Wind Direction and Wind Speed

Monthly and annual wind direction frequencies for the 35-foot, 500-
foot, and 150-foot 1levels for the period January 1, 1976 through
December 31, 1980 are presented in Appendices 2.3C, 2.3D, and 2.3E,
respectively. The 35-foot onsite wind data indicate that the winds
are primarily from the southwest. Secondary peak frequency from the
southeast is associated with low wind speed as a result of the
drainage wind. The 500-foot onsite wind data indicate that the winds
are primarily from the southwest and are not influenced by the wvalley
circulation.

Table 2.3-9 presents annual wind direction frequency information based
on NWS data collected at Greater Pittsburgh Airport for the period
January 1, 1976 through December 31, 1980 and for the period
January 1, 1953 through December 31, 1980. Onsite wind data for the
150-foot and 500-foot level agree well with NWS data with some month-
to-month differences. Differences in the 35-foot level wind data can
be attributed to the wind sensor at Pittsburgh being located on a
plateau above the river valley, effectively removed from the influence
of the valley circulation.

Monthly and annual mean wind speeds for onsite data from January 1,
1976 to December 31, 1980 are compared with concurrent NWS data at
Pittsburgh in Table 2.3-10. Table 2.3-10 also gives the average
monthly and annual wind speed data for NWS data at Pittsburgh from
1952 to 1980. Onsite wind speed data at the 500-foot level, which is
effectively removed from the valley circulation, and NS data agree
well during the concurrent period and to the long-term period (1952-
1980). Variations are primarily due to the differences in exposures
of the wind instruments.

Calms occurred 0.8 percent of the time at the 35-foot level and 0.2
percent at the 500-foot level from January 1, 1976 to December 31,
1980.

Wind direction persistence information for the BVPS 35-foot and 500-
foot levels for the period January 1, 1976 through December 31, 1980
is presented in Tables 2.3-11 and 2.3-12, respectively. This same
information for Pittsburgh is presented in Table 2.3-13. At the 35-
foot 1level, winds persist primarily from the north, northwest,
southwest, west-southwest, west, and east-northeast, with a maximum
number of 20 hours from the southwest and the west-southwest. At the
500-foot level, preferred directions of hourly winds are more variable
with the maximum persistence of 34 hours from the east followed by
28 hours from the west-southwest during the same data collection
periods. The Pittsburgh wind direction persistence data for the same
period show preferred wind persistence from the north, west-northwest,
west, southeast, east, and west-southwest, with a maximum of 29 hours
from the north.

2.3.2.1.2 Ambient Temperature
Monthly and annual means of ambient temperature at BVPS, based on

onsite and Pittsburgh data recorded from January 1, 1976 to
December 31, 1980 are
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presented in Table 2.3-14. The monthly mean temperatures, based
on onsite data, agree well with the average monthly mean
temperatures, based on concurrent data for Pittsburgh and with the
climatological normals. The annual average temperature for the
period January 1, 1976 to December 31, 1980 at the 35-foot level
was 49°F. Monthly and annual extremes of ambient temperature for
both onsite and Pittsburgh data are presented in Table 2.3-15.
The highest temperature recorded onsite was 94°F and the lowest
was -15°F for the period January 1, 1976 to December 31, 1980.
Neither exceeded the highest and lowest temperature recorded at
Pittsburgh from 1952 to 1980. Monthly and annual average diurnal
temperature variations for BVPS and Pittsburgh for the concurrent
5-year data period and for the long-term time period (1952-1980)
at Pittsburgh are presented in Table 2.3-16.

2.3.2.1.3 Atmospheric Water Vapor

Monthly and annual averages of dew point values and relative
humidity calculated from recorded onsite measurements at the 35-
foot level and from Pittsburgh are presented in Tables 2.3-17 and
2.3-18 respectively for the period January 1, 1976 to December 31,

1980. The data agree well and show slightly higher relative
humidities and dew points for the BVPS site than measurements at
Pittsburgh. Table 2.3-19 presents the monthly and annual maximum

and minimum dew point temperatures collected onsite from January
1, 1976 to December 31, 1980 and for the concurrent 5-year period
and long-term period (1953-1980) from Pittsburgh. Monthly and
annual diurnal dew point and relative humidity wvariations for BVPS
and Pittsburgh are presented in Tables 2.3-20 and 2.3-21,
respectively, for the 5-year data period. Monthly and annual
averages, extremes, and diurnal variations of absolute humidity
from onsite humidity measurements for the 5-year period are
presented in Table 2.3-22.

2.3.2.1.4 Precipitation

Monthly and annual averages and extremes of precipitation for the
BVPS site are presented in Table 2.3-23 for January 1, 1976
through December 31, 1980, along with long-term data from
Pittsburgh. The average annual precipitation recorded onsite from
January 1, 1976 to December 31, 1980 was 22.5 inches. This 1is
less than the normal 36.2 inches for Pittsburgh. Monthly and
annual averages and extremes of hours with precipitation and
maximum 1- and 24-hour precipitation amounts are presented in

Tables 2.3-24 and 2.3-25, respectively. The maximum amount of
precipitation recorded onsite for a 1l-hour period was 1.47
inches, and the maximum amount of precipitation recorded
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onsite for a 24-hour period was 2.39 inches. Snowfall is not
measured onsite.

2.3.2.1.5 Fog

The BVPS site is located in a region where heavy fog occurs with
relatively moderate frequency. Heavy fog can be expected to occur
approximately 18 days per year (National Climatic Center 1980).
Fog occurs most frequently during late summer and fall and least
frequently during the winter and spring.

2.3.2.1.6 Atmospheric Stability
Monthly frequency distributions of onsite AT 59 feet_-35 feet and

ATsqg feet_3s feet stability classes for BVPS are presented in
Table 2.3-26 for the period January 1, 1976 through December 31,

1980. The predominant stability class for AT 59 feet_35 feet 1is
neutral and slightly stable with extremely unstable as a secondary
peak. Neutral conditions are predominant for AT 59 feet_35; feet.

Table 2.3-27 presents monthly summaries of inversion durations for
the BVPS site for the period January 1, 1976 to December 31, 1980
based on AT 59 feet_35 feet. The longest persistence period of a
AT150 feet_35 feet inversion occurred for 48 hours in the month of
January.

2.3.2.1.7 Monthly Mixing Height Data

Mixing level is defined as the height above the surface below
which relatively vigorous vertical mixing occurs. Therefore, the
mixing level indicates the practical wvertical limit of dispersion
and 1is significant for dispersion over large distances and for
cases involving significant plume rise. Monthly means of daily
morning and afternoon mixing levels for Pittsburgh are presented
in Table 2.3-28.

The nearest NWS station to the BVPS site for which the frequency
of restrictive dispersion information is available is Pittsburgh.
A total of 39 episode-days associated with 16 episodes was
reported during a 5-year period (Holzworth 1972). These episodes
occurred primarily during the autumn season. The frequency of
occurrences of restrictive dispersion episodes at the BVPS site is
not considered to differ significantly from those values reported
for Pittsburgh.

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

Plant construction activity such as tree removal and ground
leveling, as well as the newly constructed plant buildings,
switchyard gear, roads, and parking facilities 1is not expected to
have a significant influence on the local meteorology.

The natural draft cooling towers at the site are expected to
provide the only plant effluents capable of slightly influencing
local meteorology. The cooling tower effluents of concern are
commonly described as drift and visible plumes (fog). These
effluents and their impact on local weather are described in the
following subsections.
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2.3.2.2.1 Salt and Water Drift

A mathematical model was developed to determine the downwind
distribution of salt and water deposition rate and airborne salt

concentration resulting from cooling tower operation. A detailed
description of the model and modeling results are contained in
Appendix 2.3A. The model takes into account the following:

configuration and performance of the towers, drift rate, exit
velocity, total dissolved solids level, droplet size distribution,
evaporation rate, plume buoyancy, wind speed, wind direction, wet-
bulb temperature, and relative humidity. One vyear of onsite
meteorological data (January 1, 1976 to December 31, 1976) was used
in the drift model.

A maximum salt deposition rate of 9.9 pounds per acre per year
(0.11 mg/cm”/year) occurs approximately 4,750 feet east of the
cooling towers. The maximum water deposition rate of 20,300 pounds
per acre per year (227.3 mg/cm”/year) occurs approximately 4,000
feet east of the towers. The maximum annual average airborne salt
concentration ig predicted to be 0.07 microgram per cubic meter
(ug/m”) (7 x 10 ~ mg/l) approximately 7,000 feet east of the towers,
whilgSthe maximum hourly airborne concentration of 21.9 ug/m~ (2.19
x 10 mg/1l) occurs 3,250 feet west-southwest of the towers. These
maxima are the largest wvalues occurring over the entire spatial
grid of the model. Spatial averages of these concentrations are
not given, due to their insignificance in 1light of the small
impacts caused by the maximum values.

2.3.2.2.2 Visible Plume Occurrence

Ambient air becomes heated and moisture-laden when induced through
natural draft cooling towers. This air is discharged from the
towers as a plume, which may occasionally be visible. The extent
and frequency of visible plume occurrence depend on the
meteorological conditions existing at the time, and the design and
physical parameters of the tower.

A mathematical model, using as input simultaneous observations of
wind speed, wind direction, ambient wet-bulb temperature, ambient
dry-bulb temperature, and relative humidity, was used to determine
the configuration and extent of visible plumes from the Beaver
Valley Power Station - Unit 1 (BVPS-1) and BVPS-2 natural draft
cooling towers. Onsite meteorological data for the period January
1, 1976 through December 31, 1976, were used for the cooling tower
visible plume predictions.

The mathematical model used in this analysis is described in detail
in Appendix 2.3B.

The results of these model calculations are shown on Figures 2.3-2,
2.3-3, 2.3-4, 2.3-5, 2.3-6, 2.3-7, 2.3-8, 2.3-9, 2.3-10 and 2.3-11.
The BVPS-2 cooling tower is situated close to the BVPS-1 tower and
there will undoubtedly be some interaction of the two plumes. The
state-of-the-art of plume modeling does not permit a realistic
assessment of plume dynamics in such a complex situation with two
towers of different emission characteristics. Therefore, the
plumes from the BVPS-2 tower have been shown separately from the
BVPS-1 plumes.

2.3-10
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As can be seen from these figures, the plume rarely descends below
heights of 250 feet. The plume remains aloft because it is
initially injected into the atmosphere at a height of about 500
feet with an exit wvelocity of approximately 10 to 20 feet per
second, and is buoyant because its temperature exceeds that of the

ambient air. Occurrences of visible plumes below the height of
the tower are due to strong winds and the associated tower-induced
turbulence in the wind field. Air traffic will be unimpeded by

the cooling tower plumes.
2.3.2.2.3 Ground-Level Fogging and Icing Potential

The wvisible plume rarely descends below heights of 250 feet above
the ground. Thus, it does not impinge the ground surface, nor
will it contribute to ground fogging or icing. Therefore, impacts
to highway or river traffic are not expected.

To estimate the amount of ground icing due to the deposition of
cooling tower water drift, the mathematical model described in
Section 2.3.2.2.1 was utilized, using as input those hours from
the onsite meteorological data (January 1, 1976 through December
31, 1976) when ambient temperatures were less than or equal to
32°F. Drift droplet distribution characteristics and predicted
deposition rates are presented in Section 2.3.2.2.1. Conditions
under which icing could take place occurred a total of 1,375 hours
based on 1 year of onsite meteorological data. Figure 2.3-12
presents the predicted spatial distribution of icing.

The maximum annual surface icing accumulation, which may occur due
to cooling tower drift, is 0.024 inch. This is insignificant when
compared with a "light" ice storm, defined as one that deposits
less than 0.1 inch of ice per hour (U.S. Government Printing

Office (USGPO) undated). Furthermore, the maximum surface icing
accumulation was conservatively estimated assuming that all
occurrences of freezing temperatures (£32°F) occurred
consecutively.

2.3.2.2.4 Ambient Relative Humidity Increases

The large amounts of moisture emitted from cooling towers not only
contribute to visible plume formation, but also may increase
ambient ground level relative humidities, even if the plume
remains aloft. In order to evaluate the potential augmentation of
ambient relative humidities due to cooling tower operation, a
mathematical diffusion model, which incorporates tower-specific
information and onsite meteorological data, was developed.

The model 1s based on the Gaussian diffusion equation for
calculating ground level concentrations from an elevated buoyant
source, which is expressed as:

~ ~ C,Q, ~ h,,Ah _h \2 X
X, —pr——ncyczaEXP[ (et - ) ][—x+2.5D]

(2.3-3)
where:

2.3-11
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ground level concentration of water vapor (g/m3)
increase in water vapor density (g/m3)
time-averaging correction factor = 0.7

emission rate of water vapor (g/sec)

horizontal diffusion coefficient (m)

vertical diffusion coefficient (m)
mean wind speed (m/sec)

cooling tower height (m)

plume rise from cooling tower (m)
topographic height (m)

downwind distance (m)

cooling tower exit diameter (m)

X
The term [—————] geometrically accounts for initial dispersion

x+2.5D

from the area source of a cooling tower (virtual point correction
to a volume source). The resultant increase in relative humidity
can now be calculated from:

ARH

where:

ARH
Apy

Pws

Apy,

Pws (T ’ Tw)

(2.3-3a)

= relative humidity increase (percent)
= increase in water vapor density (g/m3)

= saturation vapor density as a function of ambient

temperature (T) and wet-bulb temperature (Ty) .

2.3-12
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Equation 2.3-3 1is applicable to short-term concentrations only.
For greater time periods, the water vapor concentration is sector-
averaged according to the expression:

(ap >20322’ 2 pxp[- ) (Rt

= z

(2.3-3b)

The plume rise from the tower is calculated using Briggs' plume
rise equations (Appendix 2.3A), and the dispersion coefficients oy
and o, are obtained from Turner's (1969) curves. The hourly
emission rate of water wvapor (Qy) 1s Dbased on evaporation
performance curves obtained from the cooling tower manufacturer.

The input data to the model consist of tower-specific information
obtained from the manufacturers and 1 year of onsite
meteorological data. For each hour of meteorological data, the
ground-level water wvapor concentration due to cooling tower
operation is calculated at specific downwind intervals from the
tower. The resultant increase 1in relative humidity 1is then
calculated according to Equation 2.3-3a based on the ambient
meteorological conditions for that hour. Annual, monthly, daily,
and hourly relative humidity increases are calculated for each of
the sixteen 22.5 degree compass sectors.

The diffusion model was utilized to determine relative humidity
increases due to the operation of the BVPS-1 and BVPS-2 natural
draft cooling towers at the BVPS site. One year (1976) of onsite
data was used in the analyses. Also, the topography of the BVPS
region, obtained from U.S. Geological Survey maps, was used
conservatively asg input to the model by specifying the maximum
height at 1/2-mile intervals for each of the 16 downwind sectors.

The results of the analyses performed for the two cooling towers
can be found in Table 2.3-29. This table presents the maximum
relative humidity increase for each of the 16 downwind sectors for
the annual, monthly, daily, and hourly time periods. It is clear
from this table that the cooling towers will have very 1little
effect on the ambient relative humidity levels. The worst hourly
increase of 2.31 percent is small compared to ambient fluctuations
of relative humidity. The reason for such a small increase can be
related to the large discharge height of the cooling towers (500
feet), which allows the moisture to effectively disperse before
reaching the ground.

2.3-13



BVPS-2 UFSAR Rev. O

2.3.2.2.5 1Induced Precipitation

One of the potential environmental impacts resulting from the
discharge of cooling tower moisture i1s the regional augmentation

of natural precipitation. Estimates of the total contribution to
surface precipitation from cooling towers, based on a 2,200 MW
station, would be only 0.4 inch annually (Huff 1972). This amount

is inconsequential compared to the total annual rainfall (36.1
inches) experienced in this region (Section 2.3.1).

Induced snowfall due to operating cooling towers has been observed
in West Virginia (Kramer et al 1976). However, the accumulation
was found to be less than 1 inch of wvery 1light, fluffy snow.
Other documented induced snowfall occurrences generally preceded
actual snowfall occurrences. An investigation into the climatic
conditions conducive to induced snowfall indicated that a very
cold, stable atmosphere with light winds optimized this situation.
It was assessed that this type of meteorological condition at BVPS
is similar to that of the mountainous West Virginia region. Thus,
an occasional induced snowfall of 1light fluffy snow may occur.
When compared to the large winter snowfalls experienced in this
region (46.0 in/yr), this potential contribution is very small.
Therefore, there is no reason to expect that the proposed cooling
towers would significantly alter local meteorology.

2.3.2.2.6 Cooling Tower Noise

The hyperbolic natural draft cooling tower will be one of the
dominant station operational external noise sources. Cooling
tower and other operational noise sources are discussed in
Environmental Report Section 5.6.

2.3.2.2.7 Synergistic Effects

Interaction between the saturated cooling tower plumes and local
industrial emissions has the potential to form hazardous

substances such as acids. High concentrations of sulfur dioxide
emitted by fossil-fueled sources, in combination with the
saturated cooling tower plumes, may result 1in significant
catalytic oxidation of S0, to sulfuric acid. Droplet growth

within the mixing plumes could also
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occur, resulting in an increase of ambient ground-level
concentrations of sulfuric acid.

In order to assess the potential of the BVPS-1 and BVPS-2 cooling
tower plumes interacting with stack plumes from nearby industrial
sources, a detailed emissions inventory for the region was
obtained from the Pennsylvania Department of Environmental
Resources and used in a plume rise analysis to estimate the
frequency of occurrence of plume intersection. This analysis
involved calculating plume rises from each of the nearly 300
sources in the inventory, using a computer program which employs
Briggs' plume rise equations (Appendix  2.3A) and onsite
meteorological data. The plume trajectories were computed with
those computed for the cooling towers, using 1 vyear (1976) of
onsite meteorological data, and plume interaction occurrences were
compiled. Based on the frequency of plume interaction and the
emission rates of pollutants from the various sources in the area,
only one stack plume warranted consideration for possible acid

formation. This plume is emitted from the 950-foot stack at the
fossil- fueled Bruce Mansfield Plant (BMP), located approximately
1 mile east- northeast of BVPS-2. The buoyancy, exit velocity,

and emission height of the cooling tower plumes precluded
interaction with most other sources.

The potential for oxidation of S0, to sulfuric acid in the BMP

plume, as a result of mixing with the cooling tower plumes, was
examined in detail by determining the actual locations of plume
centerline intersections in relation to the cooling tower visible
plume extents shown on figures 2.3-2, 2.3-3, 2.3-4, 2.3-5, 2.3-6,
2.3-7, 2.3-8, 2.3-9, 2.3-10 and 2.3-11. This was accomplished by
calculating centerline trajectories for the BMP stack plume and
the cooling tower plumes for each of 35 classes of wind speed and
stability, and then determining the point of intersection for each
class.

The frequency of occurrence of each wind speed-stability class was
then computed based on 1 year (1976) of onsite meteorological
data. For each of the seven Pasquill stability classes (A-g), the
following five wind speed classes were chosen: 1 to 3, 4 to 7, 8
to 12, 13 to 18, and 19 to 24 miles per hour. Only the two wind
directions which transport the plumes directly from the cooling
towers toward the stack and vice versa were considered in the
analysis.

Plume centerline interaction coordinates and frequency of
occurrence for each wind speed-stability class are given in Tables
2.3-30 through 2.3-33. The interaction coordinates presented in
these tables are applicable to both the BVPS-1 and BVPS-2 cooling
towers since they are approximately the same distance from the
BMP. The data presented in Tables 2.3-30 and 2.3-31 apply to the
operation of either of two flues, labeled by the Pennsylvania
Power Company as Source No. 31 and 32, and Tables 2.3-32 and 2.3-
33 contain results for the remaining flue (No. 36). The
calculations were performed in this manner due to differences in
the flue gas flow rates from the BMP stack, depending on which
flues are in use, which affect the plume rise determination.
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According to the data presented in the tables, the cooling tower
plumes intersect the BMP plumes most frequently at heights of
approximately 400 to 3,000 meters above ground and at downwind
distances of 50 to 1,500 meters from the stacks or cooling towers.
A comparison of these intersection points with the cooling tower
vigible plume frequency contours presented for the east-northeast
and west-southwest wind directions on Figures 2.3-2, 2.3-3, 2.3-7,
and 2.3-9 indicates that the stack plumes intersect the wvisible
portion of the cooling tower plumes for a maximum of 0.1 percent
of the time in each wind direction, or approximately 18 hr/yr
total. This low frequency of interaction can be attributed to the
separation distance of 1 mile between the cooling towers and the
BMP stacks and also to 1low frequency of occurrence of the
meteorological conditions which allow interaction to occur.

The increase in ground-level sulfate concentrations resulting from
the interaction of the BVPS cooling tower visible plume and the
BMP stack plume cannot be predicted accurately due to the large
number of unknown variables. However, it 1is expected that any
ground level impacts would be minimal due to the small amount of
time over which these chemical reactions could take place.
Ambient levels of sulfates at ground level due to stack plume
interactions with natural fog would far outweigh any contribution
due to interaction with the cooling tower plumes.

2.3.2.2.8 Topographical Description

The BVPS site is located on the south bank of the Ohio River,
approximately 25 miles northwest of Pittsburgh, Pa. The normal
pool elevation of the Ohio River at the site is 664 feet 6 inches
above msl. The Ohio River Valley is sharply defined by the hills
and bluffs which extend to an average height of 400 to 500 feet
above the river level within short distances of the river banks.
The average width of the valley in the wvicinity of the site 1is
approximately 1,600 meters. The general topography of the site is
shown on Figure 2.1-2. Topographic cross sections for each of 16
22.5-degree sectors radiating from BVPS-2 can be found on Figures
2.3-13, 2.3-14, 2.3-15, 2.3-16, 2.3-17, 2.3-18, 2.3-19, 2.3-20,
2.3-21, 2.3-22, 2.3-23, 2.3-24, 2.3-25, 2.3-26, 2.3-27 and 2.3-28.

2.3.2.3 Local Meteorological Conditions for Design and
Operating Bases

Meteorological conditions considered for design and operating
bases are regional in nature and are discussed in Section 2.3.1.2.
There are no other local sources of data that could be used for
design and operating bases. This 1is substantiated in the
following discussion.

The design basis tornado parameters from Regulatory Guide 1.76
used in the design of BVPS-2 are extremely conservative. These
parameters correspond to a scale 5 tornado on the Fujita-Pearson
scale which has not been observed within the 1-degree
latitude/longitude box for BVPS-2 over a 32-year period. The most
severe tornado observed in this area was a scale 3 tornado on
May 13, 1956 which had an estimated wind speed of 158-206 mph. In
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addition, the calculation of the probability of a tornado strike
at the BVPS-2 site was performed using the most recent data for
the site area itself. Therefore, there are no other 1local
sources of data on tornadoes which could be used for design and
operating purposes.

The design wind speed of 80 mph discussed in Section 2.3.1.2.3
is also a conservative value in that the observed fastest mile
of wind at Pittsburgh over a 36-year period was 58 mph in
February 1967. Mind speed data obtained at the site by the pre-
operational meteorological program over a period of 5 vyears
(1976-1980) do not indicate that an 80-mph wind speed is likely
to occur since the highest hourly wind speed recorded at the
500-foot level was 43 mph. Although this is an hourly wvalue,
there is no reason to believe that a fastest-mile speed of 80
mph could have occurred during data collection at the site. 1In
fact, the sheltering effects of the wvalley produce lower wind
speeds at the site than those observed at the Greater Pittsburgh
Airport, as shown in Table 2.3-10. Only the 500-foot wind speed
measurements at the site indicate faster winds than at the
airport. Wind speeds at the level of the containment dome (150
feet) are generally slower than those observed at the airport.
Therefore, locally obtained data do not indicate the need for a
faster design wind speed than that addressed in Section 2.3.1.2.

There are no local data available on snowfall other than those
obtained at the Greater Pittsburgh Airport. Since these data
have already been factored into the isopaths of 100-year return
period snowloads given in ANSI A58.1-1972, there are no other
means of determining snowloads on a more local level. However,
there are no special conditions at the site such as large water
bodies or mountainous terrain to indicate that this estimate of
snowload is inappropriate.

Since the PMP used in the calculation of the design flood is
based on the theoretically highest possible precipitation amount
in the area, local precipitation data are not needed in
assessing the design flood level.

No 1long-term data in the site area are available for the
determination of a design wet-bulb temperature for the BVPS-2
cooling tower other than those collected at the Greater
Pittsburgh Airport. However, comparisons of average dew-point
temperatures between those collected at the site for 5 years and
those obtained at the airport indicate very little difference in
atmospheric moisture between the site and the airport, as shown
in Table 2.3-20.

2.3-16a



BVPS-2 UFSAR Rev.

2.3.3 Onsite Meteorological Measurement Program
2.3.3.1 System Description

The onsite meteorological program began on January 1, 1976.

The 500-foot guyed meteorological tower is located
approximately 3,600 feet northeast of BVPS-1. The Dbase of
the tower is at approximately 730 feet msl (223 meters). The

meteorological monitoring system consists of two redundant
trains of instrumentation located at three 1levels on the
tower. Wind speed and direction measurements are made at
elevations of 35, 150, and 500 feet. Ambient temperature
measurements are made at the 35-foot level. Temperature
differential measurements are made between 35 feet and 150
feet (AT15O feet—3gfeet) and 35 feet and 500 feet
(AT5OO feet—35feet). Precipitation data are obtained a few
feet above the surface from a rain gauge near the base of the
tower.

The tower 1is situated on a relatively flat plot of land in
the Ohio River Valley and is enclosed by a fence. The ground
surface in the immediate area is composed of slag and dirt.
Meteorological instrumentation includes:

1. Wind Instrumentation

Wind direction and speed sensors at the 35-, 150-,
and 500-foot levels.

2. Temperature Instrumentation

RTD temperature sensors in aspirated solar radiation
shields at the 35-, 150-, and 500-foot levels.

3. Precipitation Instrumentation

Tipping bucket rain gauge at the surface near the

tower.
4. Data recorders
5. Data collection computer.
6. Back-up diesel generator power supply.

The specifications for this equipment which follow the
guidance of Regulatory Guide 1.23 and Appendix 2 of NUREG-
0654 (USNRC 80) are summarized in Table 2.3-34.

Monthly and annual Jjoint frequency distribution tables for
the 5-year data period (January 1, 1976 to December 31, 1980)
for ATis50 foot—-35foot and 35-foot wind, ATsgofoot —-35foot and
500-foot wind, and ATi59 foot—-35foot and 150-foot wind are
presented in Appendices 2.4C, 2.3D, and 2.3E, respectively.
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The redundant meteorological instrumentation 1is located in an
environmentally controlled shelter structure located near the
base of the tower.

The meteorological data from the primary and redundant
meteorological instrumentation is obtained from redundant
digital recorders, 1located in the meteorological shelter, via
redundant dedicated telecommunications lines.

The system polls meteorological sensors approximately every five

seconds and stores the received data. The 15-minute average
data for each primary and redundant sensor are calculated and
stored (and are retrievable) individually. For wind speed
sensors the standard deviation is also stored. Statistics are

applied to determine the best values, and then stored.

This system supplies data to the Emergency Response Data System
(ERDS) .

In addition to the 15-minute average processing, hourly average
values are stored for select data. The data are periodically
reviewed onsite and by an offsite meteorologist to identify any
anomalous condition or instrumentation problems.
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2.3.3.2 Meteorological Data Reduction

The meteorological monitoring system uses two redundant sets of
digital recorders for data acquisition. Data includes wind,
temperature, and rainfall.

The data is stored and available for real-time display as current,
l-minute average, and 15-minute average values in the control rooms
and technical support center. Hourly average values are also
displayed and stored for select data.

Data required for Jjoint frequency distributions 1s stored and
available for retrieval. Atmospheric stability, Dbased on the
temperature differential, is classified according to USNRC
Regulatory Guide 1.23. Table 2.3-35 presents the USNRC AT stability
categories.

2.3.3.3 Meteorological Data Recovery

Monthly and annual meteorological data recovery rates of combined
analog and digital data for 35-, 150-, and 500-foot wind, ATisg
foot_35foot; ATs00 foot_35foot, 35-foot dew point, ambient
temperature, and precipitation are provided in Table 2.3-36 for the
period January 1, 1976 to December 31, 1980. Table 2.3-37 provides
the monthly and annual data recovery rate for joint 35-foot wind and
AT15¢0 foot_3zsfoot and joint 500-foot wind and ATsgg foot_3zsfoot from
January 1, 1976 to December 31, 1980.

2.3.4 Short-Term (Accident) Diffusion Estimates
2.3.4.1 Objective

All accidents hypothesized for BVPS-2 are considered to result in
ground level effluent releases from the containment structure. For
various time periods after an accident, atmospheric dilution factors
(x/Q) were calculated at the minimum distance to the BVPS-2
exclusion area and the low population zone (LPZ) (5,794 meters) for
each of the 16 downwind sectors.
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For the 0- to 2-hour time period (represented by 1 hour of
meteorological data) at the exclusion boundary, the 0.5-percent and
50-percent sector-dependent x/Q values for each of the 16 downwind
sectors are presented in Tables 2.3-38 and 2.3-38a.

For the time periods of 0 to 2 hours, 0 to 8 hours, 8 to 24
hours, 1 to 4 days, and 4 to 30 days, 0.5-percent and 50-percent
sector dependent x/Q values at the LPZ are presented in Tables
2.3-39 and 2.3-39%a.

2.3.4.2 Calculations

The x/Q dilution factors presented in Tables 2.3-38 and 2.3-39
were calculated wusing the hi-variate normal or Gaussian
diffusion model, modified for source configuration and lateral
meander under neutral and stable conditions. Input parameters
were determined from onsite meteorological data acquired during
the January 1, 1976 through December 31, 1980 period. These
included the hourly-average values of wind speed and wind
direction at the 10-meter 1level, and atmospheric stability
determined from the hourly-average values of temperature
difference measured between the 10- and 46-meter levels.
Atmospheric stability was classified according to the
temperature gradient values 1listed for the various Pasquill
stability categories in Regulatory Guide 1.23.

Hourly-average x/Q values for the 1l-hour accident period
(representative of the 0- to 2-hour period) were calculated from
the following equations from Regulatory Guide 1.145.

For Class D-G stability conditions, when the wind speed is less
than 6 meters per second (mps),

%z(ﬁloﬁz‘yaz)l

(2.3-4)
where:
zy :M[U’IO’S]O_Y
for distances up to 800 meters, and
2 =M-1[a,,.8 & 400 O
for distances beyond 800 meters. (2.3-5)
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Figure 2.3-29 depicts the functional relationship of M (meander
factor) with respect to wind speed (ujg) and atmospheric

stability (S). If the x/Q value calculated in Equation 2.3-4 1is

less than the greater x/Q wvalue of either of the following
equations,

-1

%:[ﬁlo(ﬂo-yaz+%)] (2.3-6)
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g = [ﬁm(?vz Oy Oy )]_1 (2.3-7)

it is retained; otherwise the applicable x/Q value 1is the
greater of those calculated by Equations 2.3-6 and 2.3-7.

For all Class A-C stability conditions, and for Class D-G
stability conditions when the wind speed is greater than or
equal to 6 mps, the greater x/Q value calculated from Equations
2.3-6 and 2.3-7 is chosen.

In the preceding equations, the parameter A corresponds to the
minimum cross sectional area (1,600 m") of the containment
structure, while oy and oy represent the standard deviations of
plume concentration distribution in the horizontal and vertical
planes, respectively, with ujg representing the mean wind speed
at the lowest (1019 meter) tower level.

For the time periods of 8 hours (representative of the 0- to 8-

hour period), 16 hours (representative of the 8- to 24- hour
period), 3 days (representative of the 1- to 4-day period), and
26 days (representative of the 4- to 30- day period), a

graphical technique, described later in this section, was used
to estimate the x/Q values.

Each valid hour of the January 1, 1976 through December 31, 1980
onsite meteorological data was utilized for the calculation. An
hour of data was considered valid if recovery of the 10-meter
wind speed, 10-meter wind direction, and 10- to 46-meter
temperature difference was simultaneously accomplished. For the
January 1, 1976 through December 31, 1980 period of BVPS-2,
approximately 90 percent of the data fulfilled this criterion.

For each wvalid hour of meteorological data, a x/Q value was
calculated with Equations 2.3-5 through 2.3-7 (whichever was
applicable), where the wind direction determined the downwind
sector. In the calculation, the actual exclusion area or low
population zone distances, as defined in Section 2.3.4.1, were
used (along with the Regulatory Guide 1.23 stability class
typing scheme) to determine magnitudes of oy and oy according to
the method outlined in Regulatory Guide 1.145, Revision 1.

For the hourly-average calm winds, a wind speed of 0.34 mps
(instrument threshold) was assigned. Wind directions during
calm conditions were assigned in proportion to the directional
distribution of noncalm conditions bounded by a wind speed
ranging from just above threshold to 1.5 mps. For the hours
with variable wind directions, the last wvalid wind direction and
the actual recorded wind speed were coupled.

For each of the 16 downwind sectors, all nonzero x/Q values were

stored and arranged in descending order, and the 0.5-percent
values
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were chosen. All O0.5-percent values were compared, and the
sector with the largest x/Q value determined the ultimate design
basis 0.5-percent sector-dependent x/Q wvalue, for use in the
Chapter 15 dose calculations.

The equation has Dbeen intentionally deleted from the UFSAR.
(2.3-8)

At the LPZ, the 0.5-percent sector-dependent x/Q value for the
0- to 2-hour period was plotted at 2 hours on logarithmic x/Q
versus time coordinates, while the ground-level release, annual
average x/Q value for the same sector was plotted at 8,760
hours. Logarithmic interpolation was applied to establish x/Q
values for time periods corresponding to 0 to 8 hours, 8 to 24
hours, 1 to 4 days, and 4 to 30 days following an accident.

The equation that was applied for the calculation of the annual
average x/Q value for each sector was:

(X) _sz: 2.032(Qg), 2 3e)
Sk = ) 2T
Q = , 0.5h, %
uK)X(Gz +4————7> N
k T

where:

3 = the index for the number of

hours
k = the index for a particular

receptor distance
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l = the index for a particular 22.5-degree sector
N, = the number of hours of wind in sector /
S)g = the ground level release terrain
recirculation factor
X = the minimum distance to the LPZ
hy, = the height of the containment building

Additional dispersion due to the building wake effect was
limited to /302, as outlined in Regulatory Guide 1.145. Table

2.3-40 presents the site specific terrain recirculation factors
for a ground-level release.

In 1996, short-term diffusion estimates were re-calculated using

the TUSNRC computer code PAVAN. Input data were hourly
meteorological observations collected by the onsite
meteorological monitoring program between 0000 1/1/86 and 2300
12/31/95. The 0.5% sector dependent and the 5% sector

independent values defined in Regulatory Guide 1.145 were
determined and are tabulated in Tables 2.3-38b and 2.3-39Db.
Data recoverability during this ten year period was 99.6%. The
minimum recoverability for any year in this period was 99%.
This re-analysis indicated a maximum 0-2 hour exclusion area

boundary 0.5% value of 1.25E-3 sec/m3 (NW sector).

2.3.4.3 Main Control Room Short-Term Diffusion Estimates

The original licensing basis control room atmospheric dispersion
factor (X/Q) wvalues were calculated for both Units 1 and 2 using
the methodology described by Murphy and Campe. Releases were
postulated from each of the identified release points. The X/0Q
values were calculated to encompass 95 percent of the

meteorological conditions (i.e., that are exceeded for only
5 percent of the meteorological conditions). Stability class G
was assumed for conservatism. Adjustments for occupancy were
included.

In 1991, the X/Q values for the control room were re-analyzed
using a newer methodology outlined in NUREG/CR-5055. The
updated X/Qs did not include adjustments for occupancy. In
NUREG/CR-5055, Ramsdell considered the methodology of Murphy-
Campe and proposed new methodologies to improve the predictive
capabilities of calculations of atmospheric dispersion in the
presence of building wakes. NUREG/CR-5055 reported on the
results of seven field experiments that showed that the Murphy-
Campe methodology accounted for 1little of the variability in

concentrations affected by wakes. An empirical model was
proposed that showed a significant improvement in predicting
centerline concentrations. The model, using multiple-variable

linear regression, relates downwind distance, building cross-
sectional area, wind velocity, and stability class to X/Q.
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Because circulation in building wakes distributes effluents
entering the wake more widely than normal atmospheric diffusion,
it was recommended that relatively wide wind-direction sectors
(perhaps as wide as 90 degrees) be used in applying the
methodology to evaluating concentrations affected Dby these
wakes.

In reports published subsequent to NUREG/CR-5055, Ramsdell
generalized the statistical model into one that had comparable
accuracy but had its basis in the physical mechanisms of
importance. The concentrations near the source were seen to be
directly related to wind speed, rather than the inverse
relationship of previous models.
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For Beaver Valley, Halliburton NUS Environmental Corporation
adapted the work of Ramsdell to the site terrain, plant
configuration, and site meteorology. As the releases at Beaver
Valley are low velocity releases, all were treated as ground
level releases that were fully entrained in the building wake.
For short-term averaging periods of eight hours or 1less, the
methodology assumed that 1if the wind direction is within 30
degrees to either side of a line (effective centerline width of
60 degrees) between release point and control room intake, the
plume centerline passed over the control room intake. For
longer term averaging periods (e.g., 8-24, 24-96, 96-720 hours)
a Gaussian distribution normal to the centerline was assumed.

On-site meteorological data for the 5-year period of 1986-1990
were applied along with the physical parameters appropriate for
each release point. Only 1% of the individual hourly data
contained any missing data. A sensitivity analysis of the input
parameters was performed indicating acceptable model performance

[x].

As part of the plant modifications associated with containment
conversion and core power uprate, the control room X/Q values
were re-calculated using the latest version of the "Atmospheric
Relative Concentrations in Building Wakeg" (ARCON96)
methodology. The control room X/Q values applicable to release
points associated with an accident at BVPS-1 or BVPS-2, are
presented in Table 15.0-14 and 15.0-15, respectively. The
Emergency Response Facility (ERF) X/Q values for the
environmental release paths associated with the Loss-0f-Coolant
Accident are also provided. The X/Q wvalues for all of the
release-receptor combinations wutilized to develop the post-
accident control room operator occupancy doses are summarized in
Table 15.0-15. The X/Q values for all of the release-receptor
combinations associated with BVPS-1 accidents addressed in Table
15.0-14 are taken into consideration when the dose consequences
of the event are established based on an analysis that is
bounding for both units. Occupancy factors are not included.

Input data consist of hourly on-site meteorological data,
release characteristics (e.g., release height and stack flow
rate), the cross-sectional building area affecting the release,
and receptor information (e.g., distance and direction from the
release to the control room air intake and intake height). All
input data for the ARCON96 runs were developed in accordance
with draft NRC guidance on control room habitability
assessments; Draft Regulatory Guide DG-1111, “Atmospheric
Relative Concentrations for Control Room Habitability
Assessments at Nuclear Power Plants,” December 2001.

The ARCON96 methodology has the ability to evaluate ground-
level, wvent, and elevated stack releases and treats building
wake effects and stable plume meander effects when applicable.
This methodology is also able to evaluate diffuse and area
source releases wusing the wvirtual point source technique,
wherein initial wvalues of the dispersion coefficients are
assigned based on the size of the diffuse or area source. The
various averaging period X/Q values are calculated directly from
running averages of the hourly X/Q values.
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A continuous temporally representative 5-year period of hourly
average data from the BVPS meteorological tower (i.e.,
January 1, 1990 through December 31, 1994) is wused in this
calculation. Each hour of data, at a minimum, must have a
validated wind speed and direction at the 10-meter level and a
temperature difference between the 45- and 10-meter levels. The
BVPS meteorological measurement program meets the requirements
of RG 1.23 and Regulatory Position C.1.1 of RG 1.145 and is
described in detail in Chapter 2.2.3.

All releases are conservatively treated as ground-level as there
are no releases at this site that are high enough to escape the
aerodynamic effects of the plant buildings (i.e., 2.5 times
Containment Building height). The applicable structure relative
to building wake effects on the releases is based on
release/receptor orientation. The distances from the Unit 2
containment building edge to the receptors are determined from
the closest edge of the containment building. The release
elevations are set equal to the receptor elevations in cases
where the releases are not from a clearly defined point, such as
the containment edge releases. Where both the release and
receptor are not clearly defined points, both elevations are set
equal to grade elevation.

Only the containment edge release is considered to be a diffuse
source as the release is from the entire containment surface.
Diffuse source treatment allows the calculation of initial
values of the dispersion coefficients. These wvalues are
determined by the height and width of the containment building
divided by a factor of six based on the draft NRC guidance on
control room habitability assessments (NRC, 2001). All other
releases are conservatively treated as point sources.

The ARCON96 default wind direction range of 90°, centered on the
direction that transports the gaseous effluents from the release
points to the receptors, is used in the calculation along with
values for surface roughness 1length (i.e., 0.20 meter) and
sector averaging constant (4.3) Dbased on draft NRC guidance
(NRC, 2001).

The control room air intake X/Q values are representative of the
worst case X/Q values for control room unfiltered in-leakage
purposes since the distances and directions from the release
points to these receptors are very similar.

Control room tracer gas tests have indicated that a potential
source of unfiltered inleakage into the control room during the
post accident pressurization mode are the normal operation
dampers associated with the control room ventilation system to
which it is reasonable to assign the same X/Q as that of the
Control Room air intake. The other source of inleakage 1is
potentially that associated with ingress/egress and leakage via
door seals. This inleakage is assigned to the door leading into
the control room that is considered the point of primary access.
This door is located in-between the BVPS-1 and BVPS-2 control
room air intakes and is located close enough to the referenced
air intakes to allow the assumption that the X/Q associated with
this source of inleakage would be reasonably similar to that
associated with the air intakes.
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The X/Q wvalues at the ERF edge closest to Containment is
conservatively assumed to be representative of the post-accident
X/Q values to the Emergency Response Facility which includes the
Technical Support Center (TSC) and the Emergency Operations
Facility (EOF).

2.3.5 Long-Term (Routine) Diffusion Estimates
2.3.5.1 Objective

Annual average and grazing season average x/Q and D/Q diffusion
factor estimates are calculated for each of the sixteen 22.5-
degree sectors using methodology consistent with Regulatory
Guide 1.111, Revision 1. Table 2.3-41 provides the distances of
the controlling maximum individual receptors. In accordance
with the Annex to Appendix I, 10 CFR 50, the BVPS site must
consider radioactive release sources from all reactors.
Therefore, diffusion estimates are provided herein for both
BVPS-1 and BVPS-2. The five release points at BVPS and their
radioactive release frequencies are:

BVPS-1 Ventilation vent Continuous
BVPS-1 Elevated release Intermittent
BVPS-2 Ventilation vent Intermittent
BVPS-2 Elevated release Continuous

Combined BVPS-1 and BVPS-2 Continuous
process vent

Release point design parameters are listed in Table 2.3-42, and
release point locations are shown on ER Figure 3.1-1.

The resultant x/Q and D/Q values for the three continuous
release vents are calculated as discussed in Sections 2.3.5.2.2
and 2.3.5.2.3, respectively, and are listed in Tables 2.3-43,
2.3-44, 2.3-45, 2.3-46, 2.3-47, 2.3-48, 2.3-49, 2.3-50, 2.3-51,
2.3-52, 2.3-53 and 2.3-54.

The two intermittent release vents have identical x/Q and D/Q
values. Methodology for estimating these diffusion factors is
discussed in Section 2.3.5.2.4 and the results shown in Tables
2.3-55, 2.3-56, 2.3-57 and 2.3-58.
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2.3.5.2 Calculations

2.3.5.2.1

T

exp

Gy

u1o

U150

x/Q

(x/Qp)

Nomenclature
= 3.14159... (dimensionless)
= 2.71828... (dimensionless)

entrainment coefficient
(dimensionless)

terrain recirculation factor
(dimensionless)

ground release

elevated release

building shape coefficient
(dimensionless)

downwind receptor distance (m)
vertical dispersion coefficient (m)

10-meter average wind speed
(m/sec)

150-meter average wind speed
(m/sec)

annual average or grazing season
average concentration normalized

by source strength (sec/m3)
depleted X/Q (sec/m3)

4 2
momentum flux (m /sec’)
building height (m)
release height (m)
effective release height (m)
nonbuoyant plume rise (m)

topographic height of receptor
above plant grade (m)

stack or vent diameter (m)

2.3-24c
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Ue = efflux velocity (m/sec)

N = total number of wvalid hours of
wind in all sectors for applic-
able averaging period (dimension-
less)

8/Q = relative deposition rate normal-
ized by source strength (m_%

D/Q = relative deposition rate per unit
area normalized by source strength
-2
(m ™)
i = index for elevated release

stability group

1 = unstable (Classes A-C)
2 = neutral (Class D)
3 = stable (Classes E-G)

3 = index for number of hours

k = index for a particular receptor
distance

i = index for a particular 22.5-degree
sector

n = number of hours of wind in a
particular 22.5-degree sector
(dimensionless)

S = stability parameter (sec_z)

2.3.5.2.2 x/Q Modeling Technique

Annual average and grazing season average values of relative
concentration are calculated for continuous gaseous releases of
activity from the BVPS-1 ventilation wvent, BVPS-2 elevated
release, and the process vent located on top of the BVPS-1
natural draft cooling tower, according to the straight-line
airflow (Gaussian) model described in Regulatory Guide 1.111,
Revision 1. The basic equation for this model is as follows:

2
(l -E, )exp_y2 (he)
(X) _2.032“(9) [ E, S, ]
TN EX) 05h°\ | G50
=t _ (Gz | 0.5h, )% 15007,
T

Y10\ O,
(2.3-10)
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Airflow reversals are accounted for by applying the terrain

recirculation factor, Q, presented in Tables 2.3-40 and 2.3-59
for both ground and elevated releases at the site.

For vent releases occurring below the level of a nearby
structure, 100 percent downwash (total entrainment) is

conservatively assumed (Er = 1). For vent releases occurring at
a height that 1s twice the height of a nearby structure,
downwash is precluded and the entrainment coefficient (Ep) is
set equal to zero.

The process vent, attached to the BVPS-1 natural draft cooling
tower, 1is more than twice the height of the nearest adjacent
solid structure, and is considered to be a totally elevated
release. The BVPS-1 ventilation vent and the BVPS-2 elevated
release are conservatively considered as ground-level release
points although the releases are slightly higher than nearby
adjacent solid structures.

Equation 2.3-10 was evaluated at the nearest site boundary,
nearest resident, nearest vegetable garden greater than 500

2 . .
feet”, nearest milk cow, nearest milk goat, and nearest meat
animal; all within 5 miles in each downwind sector. This
evaluation was performed for each continuously emitting release
point.

The annual average period 1is the January 1, 1976 through
December 31, 1980 onsite data period, while the 6-month grazing
season period is represented by the May 1 through October 31
period for each year of the 5-year meteorological data base.
The grazing season corresponds reasonably well with the growing
Season.

The effective release height was computed from the following
equation:

h.=h,~(h, )+h,
(2.3-11)

Values of topographic heights are conservatively assessed as the
maximum height within a particular annulus-sector (annsect). An
annsect 1s an area bounded by a 22.5-degree sector and any two
radial distances from the release point. Plume vrise for
nonbuoyant sources was calculated by the following algorithm
from Regulatory Guide 1.111:
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h, = 1.44(%)5 (%)5 D

for A-D stabilities, and:

u./u,,<1.5
L aa( )5 (XY psso (L
hpr_1.44(ﬁ150) 3(D) 3p-3[15 (ﬁlso)]D

for A-D stabilities, and

where:

Ue /U, <1.5

h, <3(==)D

Uys0

Rev.

(2.3-12)

(2.3-13)

(2.3-14)

For E-G stability conditions, Equations 2.3-12 and 2.3-14

are compared with:

1

1%
and:

hoy =1.5 (Fm/ﬁm)% s_%

Pr
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where:

(2.3-17)
and the smallest value is chosen.

In the ground level portion of Equation 2.3-10, the vertical
dispersion term was constrained to be less than or equal to
1.732407.

2.3.5.2.3 x/Q and D/Q Modeling Techniques

Annual average and grazing season average depleted relative
concentration values are conservatively assumed to be equal to
annual average and grazing season average relative concentration
values [x/Q = (x/Q)D], respectively. Therefore, no credit 1is
taken for attendant plume depletion of radioiodines and
particulates.

Annual average and grazing season average relative deposition
values are calculated using Regulatory Guide 1.111 (Figure 6),
with the following equation:

N N I ER{CON - ECA RN CON

(2.3-18)

2.3.5.2.4 Methodology Employed for Intermittent Releases

The methodology employed in the calculation of intermittent
release x/Q and D/Q values is as follows (USNRC 1976) :

1. One-hour sector-averaged x/Q values are calculated
without terrain recirculation factors.

2. The 15-percent, l-hour wvalue is plotted at 1 hour on
log-log coordinates, while the annual average value is
plotted at 8,760 hours. A straight line, connecting
the two points, is drawn.
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3. Log-log interpolation based on total ground
intermittent release hours wversus annual hours yields
x/Q multiplier.

4. The multiplier is applied to annual average and grazing
season average x/Q and D/Q values to  obtain
intermittent annual average and grazing season average
x/Q and D/Q values.

For BVPS, intermittent purges totaling 32 hours per year from the
BVPS-1 elevated release and the BVPS-2 ventilation vent were
evaluated.
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TABLE 2.3-1

NORMALS """ MEANS AND/OR EXTREMES ©* OF CLIMATOLOGICAL DATA
FROM THE NATIONAL WEATHER SERVICE STATION AT GREATER PITTSBURGH AIRPORT

Temperatures (°F) Normal Degree Days
Normal Extremes Base 65°F
Daily Daily Record Record
Month Maximum Minimum Monthly Highest Year Lowest Year Heating Cooling
@ 28 28
Jan 35.3 20.8 28.1 68 1972 -18 1963 1,144 0
Feb 37.3 21.3 29.3 69 1954 -12 1979 1,000 0
Mar 47.2 29.0 38.1 80 1977 -1 1960 834 0
Apr 60.9 39.4 50.2 87 1970 15 1977 444 0
May 70.8 48.7 59.8 91 1962 26 1970 208 46
June 79.5 57.7 68.6 96 1971 34 1972 26 134
July 82.5 61.3 71.9 99 1954 42 1963 7 221
Aug 80.9 59.4 70.2 97 1953 40 1665 16 177
Sept 74.9 52.7 63.8 97 1954 31 1959 98 62
Oct 63.9 424 53.2 87 1959 16 1965 372 7
Nov 49.3 333 41.3 82 1961 -1 1958 711 0
Dec 37.3 23.6 30.5 72 1971 -7 1976 1,070 0
July Jan

Year 60.0 40.8 50.4 99 1954 -18 1963 5,930 647
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TABLE 2.3-1 (Cont)

Precipitation (inches)

Water Equivalent

Snow, Ice Pellets

Maximum

Month Normal Monthly
4) 28

Jan 2.79 6.25
Feb 2.35 5.98
Mar 3.60 6.10
Apr 3.40 7.61
May 3.63 6.36
June 3.48 5.08
July 3.84 7.43
Aug 3.15 7.56
Sept 2.52 5.42
Oct 2.52 8.20
Nov 2.47 4.70
Dec 2.48 5.24
Year 36.23 8.20

Year

28

1978
1956
1967
1964
1968
1974

1958
1975
1972
1954
1972
1978

Oct
1954

Minimum
Monthly

1.06
0.51
1.14
0.48
1.21
0.90

1.82
0.78
0.74
0.16
0.90
0.40

0.16

28

1967
1969
1969
1971
1965
1967

1965
1957
1964
1963
1976
1955

Oct
1963

Maximum

in
24 hrs

1.43
2.30
2.00
2.15
244
1.93

2.97
3.06
2.25
3.56
1.38
1.76

3.56

Year

28

1978
1975
1964
1964
1971
1955

1971
1956
1975
1954
1961
1978

Oct
1954

Maximum
Monthly

20of 4

Year

28

1978
1972
1960
1961
1966

1972
1958
1974

Jan
1978

Maximum

in
24 hrs

20

1966
1960
1962
1953
1966

1972
1958
1974

Mar
1962

Rev. 0
Relative Humidity (percent)
01 Hour 07 Hour 13 Hour 19 Hour
(Local Time)
21 20 20
73 75 66 67
70 73 62 63
69 74 58 60
66 72 50 53
72 76 52 54
77 79 52 57
80 83 53 59
82 86 56 63
82 86 57 66
76 81 54 62
75 79 63 68
74 76 67 70
75 78 57 62
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TABLE 2.3-1 (Cont)

Wind
Fastest Mile Percent of Mean Sky Cover Mean Number of Days
Mean Speed Prevailin Speed @ Possible Tenths, Partly
Month (mph) Direction ® (mph) Direction Year Sunshine Sunrise to Sunset Clear Cloudy Cloudy
@ 28 11 28 28 28 28 28 28 28
Jan 10.7 WSsSw 52 23 1978 34 8.1 3 6 22
Feb 10.8 WSwW 58 26 1967 39 7.8 3 6 19
Mar 11.0 WSW 48 25 1954 44 7.6 4 7 20
Apr 10.6 WSw 46 27 1974 48 7.2 4 8 18
May 9.1 WSsSw 42 25 1957 51 6.9 5 9 17
June 8.2 WSW 40 27 1957 57 6.4 5 12 13
July 7.5 Wsw 51 25 1956 57 6.4 5 13 13
Aug 71 WSW 46 29 1963 56 6.3 6 12 13
Sept 75 WSsSw 32 02 1960 58 6.1 8 10 12
Oct 8.5 WSsSw 35 27 1959 53 6.1 8 9 14
Nov 9.9 WSW 45 29 1969 39 7.7 4 6 20
Dec 10.5 WSsSw 48 25 1968 30 8.2 3 5 23
Feb
Year 9.3 WSsSw 58 26 1967 48 71 58 103 204
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TABLE 2.3-1 (Cont)

Average Station

Mean Number of Days Temperatures (°F) Pressure (mb)
Ice pellets Heavy fog, Maximum Minimum

Precipitation Snow, visibility 90° and 32° and 32° and 0° and El 1225
Month .01 inch or more 1.0 inch or more Thunderstorms 1/4 mile or less above ® below below below feet msl
@ 28 22 28 21 21 21 21 8
Jan 17 4 © 1 0 15 27 3 973.1
Feb 14 3 ® 1 0 12 25 2 973.2
Mar 16 2 2 1 0 4 19 ® 971.9
Apr 13 ®) 4 1 0 ©) 8 0 971.9
May 12 © 5 1 ®) 0 1 0 971.1
June 11 0 7 1 2 0 0 0 972.9
July 11 0 7 2 3 0 0 0 973.5
Aug 10 0 6 2 1 0 0 0 975.1
Sept 9 0 3 2 1 0 0 0 974.8
Oct 10 ® 1 2 0 0 4 0 974.6
Nov 13 1 1 2 0 2 15 ® 974.4
Dec 16 3 ®) 2 0 11 25 1 973.5
Year 153 14 36 18 7 43 124 5 973.3
NOTES
1. Normals - Based on record for the 1941-1970 period.
2. Means and extremes are from existing and comparable exposures. Annual extremes have been exceeded at other sites in the locality as follows:

a. Airport - highest temperature = 102°F in July 1936; maximum monthly precipitation = 10.25 inches in June 1951; maximum monthly snowfall = 32.3 inches in November 1950;
and maximum snowfall in 24 hours = 17.5 inches in November 1950.

b. City Office - highest temperature = 103°F in July 1936; lowest temperature = 20°F in February 1899; minimum monthly precipitation = 0.06 inch in October 1874;
maximum precipitation in 24 hours = 4.08 inches in September 1876; and maximum monthly snowfall = 36.3 inches in December 1890.

Date of an extreme - The most recent in cases of multiple occurrence.

Length of record (years) through the current year, unless otherwise noted, based on January data.

Prevailing wind direction - Record through 1963.

Fastest mile wind - Speed is fastest observed 1-minute value when the direction is in tens of degrees.

Wind direction - Numerals indicate tens of degrees clockwise from true north, 00 indicates calm.

70°F and above at Alaskan Stations.

Less than 1/2.

©COoNOO AW
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TABLE 2.3-2

EXPECTED RAINFALL IN THE
BVPS AREA FOR SELECTED RAINFALL
DURATION PERIODS AND RECURRENCE INTERVALS
(INCHES)

Rainfall Duration

Recurrence
Interval 5 Minutes 15 Minutes 1 Hour 6 Hours 12 Hours 24 Hours
2-Year 0.4+ 0.8%* 1.2* 1.8 2.3 2.5
10-Year NA* * NA 1.8 2.7 3.3 4.0
25-Year NA NA 2.1 3.5 3.8 4.5
50-Year NA NA 2.4 3.5 4.0 5.0
100-Year 0.7 1.5% 2.5% 4.0 4.5 5.0
NOTES :

*Fredrick et al 1977.
**NA - These data are not available.
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TABLE 2.3-3

DURATION PERIODS AT PITTSBURGH, 1895-1961*, **

Rainfall Duration

(INCHES)

5 minutes 10 minutes 15 minutes 30 minutes 1 hour 2 hours
Amount (inches) 0.72 1.09 1.23 1.46 2.09 2.34
Month/Day 6/26 6/26 6/26 7.04 7127 6/24
Year 1931 1931 1931 1903 1943 1951
NOTES:

Rev. 0
3 hours 6 hours 12 hours 24 hours
2.35 2.45 2.93 4.08
8/15 9/29 9/29 9/17
1941 1936 1936 1876

*Rainfall amount records have not been exceeded since 1961; the major precipitation event in 1972, Hurricane Agnes, did not set any new precipitation

records in Pittsburgh.

**Durations less than one hour were not recorded in 1895.
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1954
1954
1954
1954
1955
1955
1956
1962
1965
1966
1967
1967
1968
1970
1970
1972
1972
1973
1975
1975
1976
1976
1976
1976
1976
1976
1977
1977
1978
1978
1979
1980
1980
1981
1981
1981
1981
1981
1981

Month
[Day

4/27
6/10
6/10
6/10
3/11
3/22
5/13
4/19
4/12
4/23
6/13
7125
8/19
7/31
9/3
6/4
7/26
5/10
3/24
6/4
217
3/27
4/25
6/24
7M1
7/15
9/24
7/25
6/16
10/12
10/3
5/31
7/6
6/8
6/21
6/22
6/21
6/21
7120

Time
Zulu

2355
0200
0215
0315
1025
1400
0545
2200
0601
2030
1930
0030
1930
2200
0027
0030
2100
0230
2100
2345
0435
1900
1855
2020
1830
2200
0045
0200
2120
2325
0645
1730
2342
2100
1921
2350
1430
1350
1200

Se- Seg-
State guence* ment*

OH 2 1
PA 12 1
PA 12 2
PA 13 1
OH 3 1
OH 5 1
PA 1 1
OH 9 1
OH 16 1
PA 1 1
OH 2 1
OH 6 1
PA 4 1
PA 7 1
PA 12 1
OH 15 1
OH 37 1
PA 2 1
PA 1 1
PA 4 1
OH 2 1
PA 8 1
PA 9 1
PA 11 1
PA 14 1
PA 18 1
PA 10 1
WV 2 1
PA 6 1
OH

PA 7 1
PA 5 1
OH

OH

OH

OH

PA 5 1
PA 4 1
PA 8 1

BVPS-2 UFSAR

TABLE 2.3-5

TORNADOES WITHIN 1° SQUARE FOR THE BVPS SITE

Beginning Ending
Lati- Longi- Lati- Longi-
tude  tude  tude = tude
4013 8053
4045 8015 4051 08011
4051 8011 4053 08010
4017 8007
4053 8050
4057 8041 4101 08037
4036 8018
4102 8052 4102 08034
4016 8100
4045 8020
4048 8042
4049 8041 4049 08033
4056 7959
4038 8005
4041 8021 4041 08017
4056 8055
4052 8102
4006 8024
4041 8014
4035 8013 4011 07932
4104 8050
3956 8023
4026 7959
4007 8002 4008 07959
4045 8020
4005 7955
4100 8021
4011 8035
4048 8088
4024 8006 4025 8003
4009 8017
4030 7955 4038 7955
4045 8010
4051 8000
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Length  Width In- Damage
(miles)  (feet) Deaths juries Class
001.0 0 1 5
008.0 0 1 4
002.0 0 2 4
0 0 2
001.0 0300 0 0 5
006.0 1200 0 3 0
0 0 5
015.0 0 0 5
0 1 3
001.0 0050 0 0 4
0090 0 0 3
006.0 0880 0 2 5
0 0 3
000.5 0600 0 0 3
003.0 0600 0 5 6
000.5 0 0 2
000.1 0020 0 0 2
002.0 0 3 4
0 0 4
040.0 0090 0 0 2
001.5 1800 0 0 5
000.1 0 0 4
000.1 0 0 3
003.0 0100 0 0 4
000.1 0 0 3
000.5 0 1 5
0 0 6
000.5 0 4 0
0 1 5
003.0 0 0 4
001.0 0 0 4
005.0 0 0 4
0 0 4
0 0 5
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Rev. 0

AZRAN**

221/32
46/11
39/18
145/25
311/24
330/23
101/6
321/32
231/34
29/9
311/16
316/16
47/28
87/16
44/5
310/29
298/31
177/31
67/10
103/10
326/32
177/41
119/23
149/35
29/9
144/40
9/23
195/27
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TABLE 2.3-5 (Cont)

NOTES:

*These columns indicate the sequence number and segment number of each tornado. Sequence numbers are assigned chronologically within each state. The first tornado in 1953 in Ohio is
given sequence number 1 for the State of Ohio that year. Many tornadoes have more than one touchdown point; that is, they may touch down, lift from the ground, and then touch down
again. These tornadoes are broken down into segments which are indicated by segment numbers. For a tornado with three segments, the sequence number stays the same but the
segment number is different for each separate touchdown. The statistics in the tables are based only on the initial touchdown points.

**This column indicates the aximuth and range from the center point.
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TABLE 2.3-6

TORNADO DAMAGE CLASS NUMBERS

Class Amount of Damage
1 less than $50
2 $50 to $500
3 $500 to $5,000
4 $5,000 to $50,000
5 $50,000 to $500,000
6 $500,000 to $5 million
7 $5 million to $50 million
8 $50 million to $500 million
9 $500 million to $5 billion

1 of 1



BVPS-2 UFSAR

TABLE 2.3-7

RANGE OF EACH FUJITA-PEARSON SCALE

Scale F (mph)
-1 less than
40

0 40-172

1 73-112
2 113-157
3 158-206
4 207-260
5 261-318

Damage

(little or
no damage)

Light
Moderate
Considerable
Severe

Devastating

Incredible

1 of 1

P;, (length
in miles)

less than
0.3

0.3-1.0
1.0-3.1
3.2-9.9
10-31

32-99

100-315

Rev.

in yards)

less than 6

6-17
18-55
56-175
176-556

0.3-0.9
miles

1.0-3.1
miles



BVPS-2 UFSAR Rev. 0

TABLE 2.3-8

SEASONAL AND ANNUAL FREQUENCY OF LIGHTNING STRIKES
TO THE REACTOR CONTAINMENT BUILDING FOR BOLTS OF
VARIOUS CURRENT MAGNITUDE

Average No. Magnitude of Bolt's Current

of Thunder- Average No. of 20 KA 40 60 kKA 90 KA 135 kA

storm Days Cloud-to-Ground Area Strikes Area Strikes Area Strikes Area Strikes Area Strikes
Season (Pittsburgh)* Flashes/km® (km?) (yr (km?) (" (km?) (v (km?) (yr" (km?) (yr")
Winter 1 0.2 0.036 0.0036 0.119 0.0052 0.25 0.005 0.428 0.0017 0.655 0.00065
(Dec., Jan.,
Feb.)
Spring 16 3 0.036 0.054 0.119 0.078 0.25 0.075 0.428 0.0255 0.655 0.0097
(Mar., Apr.
May)
Summer 29 6 0.036 0.108 0.119 0.156 0.25 0.15 0.428 0.051 0.655 0.0195
(June, Jul.,
Aug.)
Fall 7 1 0.036 0.018 0.119 0.026 0.25 0.025 0.428 0.0085 0.655 0.0032
(Sept., Oct.,
Nov.)
Annual 53 10 0.036 0.18 0.119 0.26 0.25 0.25 0.428 0.085 0.655 0.032
NOTE:

*From NUREG/CR-2252.
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BVPS-2 UFSAR Rev.

TABLE 2.3-9

COMPARISON OF WIND DIRECTION FREQUENCIES (PERCENT OF YEAR)
AT THE BVPS SITE (35-FT LEVEL)
AND GREATER PITTSBURGH AIRPORT FOR CONCURRENT AND
LONG-TERM PERIODS

BVPS Site Greater Pittsburgh Airport

Wind (1/1/76 to (1/1/76 to (1/1/53 to

Direction 12/31/80) 12/31/80) 12/31/80)
Calm 0.8 6.7 6.8
N 4.8 6.7 5.4
NNE 3.4 2.4 3.1
NE 4 .7 3.0 3.1
ENE 5.2 2.9 3.7
E 5.5 4.3 4.6
ESE 6.8 3.0 4.2
SE 9.2 4.8 4.7
SSE 5.5 4.5 3.8
S 5.9 8.2 5.8
SSW 6.6 4.5 5.3
SW 10.5 8.3 8.7
WSW 10.3 9.4 12.3
W 7.5 13.0 10.6
WNW 4.6 7.4 7.5
NW 4.7 6.0 6.1
NNW 3.8 4.8 4.4

1 of 1



BVPS-2 UFSAR Rev. O

TABLE 2.3-10

MONTHLY AND ANNUAL AVERAGE WIND SPEED (MPH)
FOR BVPS AND THE NATIONAL WEATHER SERVICE AT PITTSBURGH
FROM JANUARY 1, 1976 TO DECEMBER 31, 1980

BVPS Site Pittsburgh Pittsburgh

(1/1/76 - 12/31/80) (1/1/76- (9/16/52-
Month 35-ft 150-ft 500-ft 12/31/80 12/31/80
January 5.5 8.4 11.6 9.3 9.4
February 4.8 7.6 11.0 8.7 9.5
March 5.0 8.2 11.8 9.2 9.8
April 4.5 7.2 10.5 8.4 9.4
May 3.6 5.8 9.1 7.2 8.0
June 3.6 5.6 8.8 7.0 7.2
July 3.3 5.2 7.8 6.4 6.6
August 3.1 4.8 7.7 5.6 6.3
September 3.1 5.1 8.2 5.6 6.7
October 4.0 6.5 10.4 7.5 7.5
November 4.5 7.1 10.9 8.0 8.8
December 5.2 7.7 11.8 9.0 9.3
Annual
1976-1980 4.2 6.6 10.0 7.6 8.2
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Wind
From

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
SwW
WSw

w
WNW
NwW
NNW

Total

NOTE:

*Two occurrences of 30 hours of persistence.
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BVPS-2 UFSAR

TABLE 2.3-11

PERIOD 1/1/76 - 12/31/80
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Total

395
255
338
397

433
559
813
416

466
551
899
884

648
364
375
293

8,086



Wind
From

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSW
Sw
WSw

w
WNW
NwW
NNW

Total

NOTE:

*Occurrence of 34 hours of persistence.
**Two occurrences of 25 to 28 hours of persistence, respectively.
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TABLE 2.3-12

PERIOD 1/1/76 - 12/31/80
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Total

411
217
288
351

361
333
332
290

485
705
1,089
1,002

1,046
653
532
388
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Wind
From

N
NNE
NE
ENE

E
ESE
SE
SSE

S
SSw
SwW
WSw

W
WNW
NwW
NNW

Total

NOTE:

*Occurrence of 9 hours of persistence.
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TABLE 2.3-13

SUMMARY OF GREATER PITTSBURGH AIRPORT
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375
420
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760
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1,120
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BVPS-2 UFSAR Rev. O

TABLE 2.3-14

COMPARISON OF AVERAGE ANNUAL AND MONTHLY DRY-BULB
TEMPERATURES (°F) AT THE BVPS SITE
AND GREATER PITTSBURGH AIRPORT FOR CONCURRENT
AND LONG-TERM TIME PERIODS

BVPS Site Greater Pittsburgh Airport
Month (1/1/76-12/31/80) (1/1/76-12/31/80) (9/16/52-12/31/80)
January 21.8 21.6 26.5
February 26.3 25.8 29.0
March 40.5 40.8 38.3
April 49.0 50.3 50.0
May 59.0 60.1 60.0
June 66.3 67.3 67.8
July 70.9 71.3 71.6
August 69.8 69.5 70.4
September 63.4 64 .2 64.0
October 49.1 48.9 52.5
November 41.1 40.8 41.9
December 30.6 30.4 31.6
Annual 49.1 49.4 50.4
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BVPS-2 UFSAR Rev. O

TABLE 2.3-15

COMPARISON OF ANNUAL AND MONTHLY EXTREME DRY-BULB

TEMPERATURES (°F) AT THE BVPS SITE
AND GREATER PITTSBURGH AIRPORT FOR CONCURRENT
AND LONG-TERM TIME PERIODS

BVPS Site Greater Pittsburgh Airport

(1/1/76-12/31/80) (1/1/76-12/31/80) (9/16/52-12/31/80)
Month Maximum Minimum Maximum Minimum Maximum Minimum
January 56 -15 58 -17 68 -18
February 69 -9 68 -12 68 -12
March 79 0 80 -1 80 -1
April 88 18 86 15 87 15
May 89 26 88 30 90 10
June 91 36 92 39 96 34
July 94 45 98 44 99 43
August 90 43 91 42 96 40
September 89 35 90 35 97 33
October 81 22 79 22 85 17
November 75 6 74 0 82 0
December 64 -1 64 -6 83 -6
Annual 94 -15 98 -17 99 -18
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Month
January
February
March
April
May

June
July
August
September
October
November

December

Annual

BVPS-2 UFSAR Rev. O

TABLE 2.3-16

COMPARISON OF AVERAGE ANNUAL AND MONTHLY DIURNAL

DRY BULB TEMPERATURE VARIATIONS (°F) AT THE
BVPS SITE AND GREATER PITTSBURGH AIRPORT
FOR CONCURRENT AND LONG-TERM PERIODS

BVPS Site Greater Pittsburgh Airport
(1/1/76-12/31/80) (1/1/76-12/31/80) (9/16/52-12/31/80)
14.1 13.3 14.1
l6.4 15.6 15.2
19.9 18.8 17.4
22.7 20.8 20.0
23.3 20.9 20.7
23.0 20.6 20.4
20.4 19.0 19.5
18.9 17.5 19.1
20.7 19.0 19.7
18.7 17.2 19.1
16.8 15.3 15.2
15.5 15.2 13.2
19.2 17.8 17.8
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Month
January
February
March
April
May

June
July
August
September
October
November

December

Annual

BVPS-2 UFSAR Rev. O

TABLE 2.3-17

COMPARISON OF AVERAGE ANNUAL AND MONTHLY
DEW POINT TEMPERATURES (°F) AT THE
BVPS SITE AND GREATER PITTSBURGH AIRPORT
FOR CONCURRENT AND LONG-TERM PERIODS

BVPS Site Greater Pittsburgh Airport
(1/1/76-12/31/80) (1/1/76-12/31/80) (9/16/52-12/31/80)
14 .4 12.8 18.0
16.5 15.1 19.4
27.9 26.5 26.6
36.1 34 .4 35.4
48.0 45 .4 46.1
56.8 53.3 55.4
63.3 60.2 59.9
63.8 61.0 60.0
56.5 54.6 53.5
41.1 39.1 41.2
32.4 30.4 31.9
22.2 20.0 23.0
40.4 37.9 39.3
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BVPS-2 UFSAR Rev. O

TABLE 2.3-18

COMPARISON OF AVERAGE ANNUAL AND MONTHLY
RELATIVE HUMIDITY VALUES (PERCENT) AT
THE BVPS SITE AND GREATER PITTSBURGH AIRPORT
FOR CONCURRENT TIME PERIOD (1/1/76 - 12/31/80)

Month BVPS Site Greater Pittsburgh Airport
January 72.7 69.2
February 67.2 61.9
March 64.1 59.7
April 65.7 58.3
May 71.6 61.9
June 75.0 63.2
July 79.4 70.1
August 83.0 75.7
September 80.2 73.4
October 76.4 71.1
November 73.5 68.6
December 71.6 66.6
Annual 73.5 66.7
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BVPS-2 UFSAR Rev. O

TABLE 2.3-19

COMPARISON OF ANNUAL AND MONTHLY EXTREME DEW POINT
TEMPERATURES (°F) AT THE BVPS SITE
AND GREATER PITTSBURGH AIRPORT FOR CONCURRENT
AND LONG-TERM TIME PERIODS

BVPS Site Greater Pittsburgh Airport

(1/1/76-12/31/80) (1/1/76-12/31/80) (9/16/52-12/31/80)

Month Maximum Minimum Maximum Minimum Maximum Minimum
January 55 -22 56 -22 57 -22
February 54 -13 50 -18 57 -20
March 59 -8 58 -9 59 -10
April 65 6 62 6 68 6
May 69 12 70 14 71 14
June 77 32 78 30 78 28
July 79 43 76 39 78 34
August 77 41 76 39 76 37
September 74 32 73 30 75 20
October 64 16 65 15 69 11
November 62 -2 60 -8 63 -10
December 58 -9 60 -17 60 -17
Annual 79 -22 78 -22 78 -22
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BVPS-2 UFSAR Rev. O

TABLE 2.3-20

COMPARISON OF AVERAGE ANNUAL AND MONTHLY DIURNAL DEW POINT
TEMPERATURE VARIATIONS (°F) AT THE BVPS SITE
AND GREATER PITTSBURGH AIRPORT FOR CONCURRENT
AND LONG-TERM PERIODS

BVPS Site Greater Pittsburgh Airport
Month (1/1/76-12/31/80) (1/1/76-12/31/80) (9/16/52-12/31/80)
January 14 .4 14.2 13.7
February 12.1 12.8 13.6
March 14.0 14.1 13.4
April 13.8 13.1 12.9
May 10.8 10.7 11.7
June 10.6 9.89 9.42
July 9.00 8.47 8.48
August 8.24 7.70 8.20
September 10.1 9.71 9.38
October 10.5 10.6 10.6
November 11.8 11.8 11.5
December 13.4 14.3 12.4
Annual 11.6 11.4 11.3
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BVPS-2 UFSAR Rev. O

TABLE 2.3-21

COMPARISON OF AVERAGE ANNUAL AND MONTHLY DIURNAL
RELATIVE HUMIDITY VALUE VARIATIONS (PERCENT) AT
THE BVPS SITE AND GREATER PITTSBURGH AIRPORT
FOR CONCURRENT TIME PERIOD (1/1/76 - 12/31/80)

Month BVPS Site Greater Pittsburgh Airport
January 30.1 23.6
February 37.2 25.6
March 45.4 34.9
April 52.3 38.4
May 53.0 39.4
June 51.3 38.6
July 46.8 38.7
August 42.5 35.7
September 46.9 39.3
October 45.3 36.1
November 41.2 31.0
December 34.5 27 .4
Annual 44.0 34.1
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MONTHLY AND ANNUAL BVPS SITE ABSOLUTE

BVPS-2 UFSAR

TABLE 2.3-22

Rev.

HUMIDITY (g/m3) SUMMARY (AVERAGE, EXTREMES, AND
FOR THE PERIOD 1/1/76 THROUGH

DIURNAL VARIATION)

Month
January
February
March
April
May

June
July
August
September
October
November

December

Annual

Average

2

3.

12.

15.

15.

12.

.6

0

12/31/80

Maximum
10.5
10.8
12.8
15.7
17.8
21.7
24.3
23.1
20.8
15.1
14.2

12.0

24.3

1 of 1

Minimum

Diurnal
Variation

1.6

1.6



Month
January
February
March
April
May

June
July
August
September
October
November

December

Annual

NOTES :

COMPARISON OF MONTHLY AND ANNUAL PRECIPITATION DATA
AT THE BVPS SITE
AND GREATER PITTSBURGH AIRPORT

BVPS-2 UFSAR

TABLE 2.3-23

(INCHES)

Rev.

BVPS Site

(1/1/76 - 12/31/80) Greater Pittsburgh Airport

Maximum Minimum Maximum Minimum

Average Monthly Monthly Normal* Monthly** Monthly**
1.19 2.28 0.80 2.79 4.52 1.06
0.92 1.92 0.12 2.35 5.98 0.51
1.40 2.90 0.84 3.60 6.10 1.14
1.19 1.35 1.07 3.40 7.61 0.48
1.84 3.53 1.14 3.63 6.36 1.21
2.55 3.87 0.87 3.48 5.08 0.90
2.81 5.11 0.31 3.84 7.43 1.82
3.99 8.02 1.25 3.15 7.56 0.78
2.15 3.60 0.66 2.52 5.42 0.74
1.79 2.58 0.95 2.52 8.20 0.16
1.13 2.87 0.46 2.47 4.70 0.90
1.52 3.68 0.41 2.48 4.26 0.40
22.49 8.02 0.12 36.23 8.20 0.16

*Data from 1941 to 1970
**Data from 1953 to 1977
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BVPS-2 UFSAR Rev.

TABLE 2.3-24

MONTHLY AND ANNUAL AVERAGE AND EXTREMES
OF HOURS WITH PRECIPITATION AT THE
BVPS SITE FOR THE PERIOD 1/1/76
THROUGH 12/31/80

Average Maximum Minimum
January 38 75 19
February 19 38 2
March 32 65 10
April 36 45 27
May 34 43 16
June 35 49 13
July 34 47 6
August 42 89 26
September 36 59 12
October 45 62 26
November 31 54 15
December 39 70 21
Annual 422 89 2

1 of 1



Month
January
February
March
April
May

June
July
August
September
October
November

December

Annual

TABLE 2.3-25

BVPS-2 UFSAR

MONTHLY AND ANNUAL MAXIMUM 1-HOUR AND 24-HOUR
PRECIPITATION VALUES
FOR THE PERIOD 1/1/76 TO 12/31/80

(INCHES)

Maximum
1-Hour

0

0.

.24

97

.30

.15

.69

.47

.78

.10

.58

.50

.42

.20

.47

1 of 1

AT THE BVPS SITE

24 -Hour

0.71

0.43

1.13

1.49

1.10

2.39

1.14

1.19

Rev.



Month

January
AT (150
AT (500

February
AT (150
AT (500

March
AT (150
AT (500

April
AT (150
AT (500

May
AT (150
AT (500

June
AT (150
AT (500

July
AT (150
AT (500

August
AT (150
AT (500

September
AT (150
AT (500

October
AT (150
AT (500

ft)
ft)

ft)
ft)

BVPS-2 UFSAR

TABLE 2.3-26

BVPS MONTHLY ATis59 FT-35 FT AND ATsqyp FT-35 FT
STABILITY DISTRIBUTIONS

Rev.

FROM JANUARY 1, 1976 TO DECEMBER 31, 1980
(PERCENT)
T

A B Cc D E

3.04 1.60 2.72 58.04 21.28 7.06 6.26
0.0 0.0 0.03 79.13 15.69 4.56 0.59
6.40 2.72 3.65 46 .11 19.06 8.47 13.59
0.13 0.03 0.63 68.17 20.08 9.99 0.97
14.63 2.37 3.73 36.88 21.15 8.56 12.68
0.09 0.84 2.46 64.02 19.14 0.49 2.97
20.83 2.93 3.33 27.95 17.01 10.11 17.84
0.00 1.18 4.62 54.99 20.55 15.56 3.10
23.60 2.99 4.00 23.82 17.51 11.44 16.65
0.81 2.49 5.48 7.41 2.52 17.31 3.98
29.21 3.18 3.85 19.56 16.29 14 .41 13.50
1.60 3.71 7.51 40.78 6.11 19.18 1.12
27.28 2.45 2.60 19.07 19.66 17.85 11.08
1.17 3.45 5.82 43 .42 0.02 15.75 0.37
23.88 2.79 2.45 17.87 25.09 19.22 8.72
0.99 2.47 3.83 4.59 34.58 3.52 0.03
21.56 2.32 2.717 18.05 21.80 18.15 14.95
0.84 2.03 4.09 3.13 31.69 7.95 0.27
9.55 2.87 3.75 32.39 22.05 12.48 16.92
0.12 0.53 1.33 54.39 6.80 15.19 1.65
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BVPS-2 UFSAR Rev.

TABLE 2.3-26 (Cont)

T

Month A B C D E F G
November

AT (150 ft) 5.03 2.03 3.25 44.26 22.10 10.22 13.11

AT (500 ft) 0.0 0.0 0.29 65.56 0.19 11.24 1.72
December

AT (150 ft) 3.23 1.81 2.48 50.66 22.84 9.03 9.94

AT (500 ft) 0.0 0.0 0.26 68.43 1.82 8.47 1.01
Annual

AT (150 ft) 15.86 2.51 3.21 32.65 20.51 12.34 12.92

AT (500 ft) 0.49 1.42 3.08 55.82 24.29 13.40 1.49
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Month
January
February
March
April

May

June

July
August
September
October
November

December

Total

|—=

19

14

27

30

24

23

33

23

31

25

23

20

292

BVPS-2 UFSAR

TABLE 2.3-27

MONTHLY OCCURRENCE SUMMARIES OF INVERSION DURATIONS AT
THE BVPS SITE FOR THE PERIOD 1/1/76 THROUGH 12/31/80 (NUMBER OF OCCURRENCES)

Inversion Durations (hr)

2 3 4 5 6 7 8 9 10 11 12 13 14 15
6 10 8 9 1 2 1 4 3 3 1 0 0 2
12 14 12 4 4 6 5 2 4 5 2 5 3 3
11 6 10 6 9 7 3 3 1 3 4 5 9 7
18 13 6 7 6 5 4 5 6 8 1 10 13 7
13 9 12 5 4 10 3 3 9 13 16 23 7 4
16 6 8 6 5 4 3 6 10 22 19 21 3 2
14 8 10 5 6 4 8 6 12 22 18 19 6 3
13 1 6 8 7 5 2 5 12 8 15 23 16 4
17 8 12 10 7 5 4 4 4 7 10 15 14 14
15 11 7 10 2 4 6 3 5 6 8 4 6 13
21 9 10 8 9 3 4 2 1 5 1 4 2 9
10 9 7 2 6 3 3 5 4 4 4 2 1 1
166 114 108 80 66 58 46 48 71 106 109 131 80 69

1 0of 1

43

17

20

>18
4
1
0
0
1
0
0
0
0
0
6
5

17

Rev. 0

Maximum
Inversion

Length
24

21
18
18
22
15
15
16
18
18
20

22

24



Month
January
February
March
April
May

June
July
August
September
October
November

December

Annual

NOTES :

*Defined as days
light intensity
of 1000 to 2100
to 0900 LST for

BVPS-2 UFSAR

TABLE 2.3-28

Rev.

MONTHLY MEANS OF DAILY MORNING AND DAILY AFTERNOON
MIXING LEVELS FOR PITTSBURGH FROM 1960 THROUGH 1964

(METERS)

Morning Mixing Level

Afternoon Mixing Level

Precigﬁzation Precipitation* Precigﬁlation Precipitation*
496 889 787 580
343 945 902 641
406 1,017 1,366 882
390 1,109 1,925 1,196
413 801 1,884 1,033
340 682 1,801 1,248
315 737 1,883 1,260
344 800 1,705 1,035
333 787 1,532 847
380 1,222 1,477 859
533 1,083 1,028 635
407 981 748 589
390 * % 1,430 * %

**Not available.

1 of 1

on which precipitation occurred for 2 hours or more with

or for 1 hour with moderate or heavy intensity during the hours
LST for the afternoon or during the hours 2200
the morning.

(previous day)



BVPS-2 UFSAR Rev. 0

TABLE 2.3-29

MAXIMUM RELATIVE HUMIDITY INCREASES (RH) DUE TO NATURAL
DRAFT COOLING TOWER OPERATION FOR BVPS-1 AND BVPS-2

Maximum RH Maximum RH Maximum RH
Annual Monthly Daily Maximum RH

Downwind Average Distance Average Distance Average Distance Hourly Distance
Sector % (ft) % (ft) (%) (ft) (%) (ft)

N 0.00008 25,000 0.0003 25,000 0.009 25,000 0.195 25,000
NNE 0.0008 3,000 0.009 2,750 0.074 2,750 1.16 2,750
NE 0.0002 25,000 0.002 17,500 0.036 12,500 0.271 12,250
ENE 0.0003 25,000 0.002 3,250 0.054 3,250 0.950 3,250
E 0.0007 25,000 0.004 25,000 0.083 3,250 1.65 3,250
ESE 0.002 2,750 0.019 2,750 0.200 3,000 2.31 2,750
SE 0.001 3,000 0.017 2,750 0.237 2,750 1.38 2,750
SSE 0.0005 3,500 0.003 3,250 0.073 3,500 1.31 3,500
S 0.002 3,500 0.014 3,500 0.236 3,500 1.26 3,750
SSW 0.0001 24,000 0.0005 22,750 0.016 22,750 0.250 19,750
SW 0.00008 25,000 0.001 7,750 0.022 7,750 0.426 7,750
WSW 0.0001 23,000 0.001 22,750 0.022 17,750 0.225 18,000
W 0.0003 3,000 0.003 3,000 0.111 3,000 1.30 3,250
WNW 0.001 3,250 0.006 3,000 0.178 3,000 1.18 2,750
NW 0.0002 3,250 0.0023 3,250 0.064 3,250 1.12 3,250
NNW 0.0004 3,000 0.0028 2,750 0.080 2,750 1.38 3,000
Worst Sector 0.002 (S) 3,500 0.019 (ESE) 2,750 0.237 (SE) 2,750 2.31 (ESE) 2,750

(ESE) 2,750

1 of 1



BVPS-2 UFSAR Rev. 0

TABLE 2.3-30

SEASONAL AND ANNUAL FREQUENCIES OF CENTERLINE INTERACTIONS BETWEEN
BVPS COOLING TOWERS AND BMP STACKS 31 AND 32* FOR WSW WINDS
BLOWING FROM THE COOLING TOWERS TOWARD THE STACKS

Centerline Interaction
Coordinates™*

Average Wind Frequency of WSW Winds Height
Stability Speed in Class (Number of Hourly Observations) Downwind distance Above Ground
Class (m/sec) Eall Winter Spring Summer Annual (m) (m)
A 0.89 0 0 0 0 0
2.46 0 0 0 0 0
4.47 0 0 0 1 1 NI
6.93 0 0 0 0 0
9.61 0 0 0 0 0
B 0.89 0 0 0 0 0
2.46 0 0 0 1 1
4.47 0 0 2 1 3 NI
6.93 0 0 0 0 0
9.61 0 0 0 0 0
C 0.89 0 0 0 0 0
2.46 0 0 1 4 5
4.47 1 0 5 11 17 NI
6.93 0 0 8 5 13
9.61 0 0 1 1 2
D 0.89 1 3 2 6 12
2.46 11 6 17 33 67
4.47 43 34 21 48 146 NI
6.93 66 55 59 33 213
9.61 21 23 16 1 61
E 0.89 3 2 1 9 15 NI NI
2.46 12 6 29 53 167 495
4.47 35 4 12 24 76 239 433
6.93 19 5 19 6 48 290 395
9.61 1 7 1 0 9 316 370
F 0.89 11 0 6 11 28 NI NI
2.46 20 2 21 25 68 83 418
4.47 4 5 21 8 38 100 370
6.93 3 2 0 0 5 96 340
9.61 0 0 0 0 0 74 320

10f2



BVPS-2 UFSAR Rev. 0

TABLE 2.3-30 (Cont)

Centerline Interaction
Coordinates**

Average Wind Frequency of WSW Winds Height
Stability Speed in Class (Number of Hourly Observations) Downwind distance Above Ground
Class (m/sec) Eall Winter Spring Summer Annual (m) (m)
G 0.89 0 0 0 0 0 56 564
2.46 1 0 0 0 1 48 379
4.47 0 0 0 0 0 47 338
6.93 0 0 0 0 0 30 313
9.61 0 0 0 0 0 7 296
Total 252 154 219 257 882

NOTES:

*Pennsylvania Power Company Stacks No. 31 and 32 are located at the Bruce Mansfield Plant (BMP).
**Centerline interaction coordinates are presented for all meteorological conditions, regardless of their occurrence or nonoccurrence.
***NI - No Interaction.

20f 2



BVPS-2 UFSAR Rev. 0

TABLE 2.3-31

SEASONAL AND ANNUAL FREQUENCIES OF CENTERLINE INTERACTIONS BETWEEN
BVPS COOLING TOWERS AND BMP STACKS 31 AND 32* FOR ENE WINDS
BLOWING FROM THE STACKS TOWARD THE COOLING TOWERS

Centerline Interaction
Coordinates™*

Average Wind Frequency of ENE Winds Height
Stability Speed in Class (Number of Hourly Observations) Downwind Distance Above Ground

Class (m/sec) Eall Winter Spring Summer Annual (m) (m)
A 0.89 0 0 0 0 0 1,072 3,242
2.46 0 0 0 0 0 1,202 1,358

4.47 0 0 0 0 0 1,374 877

6.93 0 0 0 0 0 1,599 669

9.61 0 0 0 0 0 1,853 563

B 0.89 0 0 0 0 0 1,072 3,242
2.46 1 0 0 0 1 1,202 1,358

4.47 1 0 0 3 4 1,374 877

6.93 0 0 0 0 0 1,599 669

9.61 0 0 0 0 0 1,853 563

C 0.89 0 0 0 0 0 1,072 3,242
2.46 0 0 0 2 2 1,202 1,358

4.47 0 1 0 2 3 1,374 877

6.93 0 0 0 0 0 1,599 669

9.61 0 0 0 0 0 1,853 563

D 0.89 3 2 0 7 12 1,072 3,242
2.46 10 6 9 13 38 1,202 1,358

4.47 5 2 16 1 35 1,374 877

6.93 2 1 1 0 4 1,599 669

9.61 0 0 0 0 0 1,853 563

E 0.89 3 0 0 3 93 756
2.46 10 3 1 4 18 NI*** el

4.47 11 1 3 6 21 NI o

6.93 0 0 0 0 0 NI el

9.61 0 0 0 0 0 NI b

F 0.89 7 3 3 1 14 64 640
2.46 8 5 6 6 25 NI NI

4.47 5 2 8 3 18 NI NI

6.93 1 0 0 0 1 NI NI

9.61 0 0 0 0 0 NI NI

10f2



Average Wind
Stability Speed in Class
Class (m/sec)

BVPS-2 UFSAR

TABLE 2.3-31 (Cont)

Centerline Interaction
Coordinates**

Rev. 0

G 0.89
2.46
4.47
6.93
9.61

Total

NOTES:

*Pennsylvania Power Company Stacks No. 31 and 32 are located at the Bruce Mansfield Plant (BMP).

Frequency of WSW Winds
(Number of Hourly Observations)
Fall Winter Spring Summer Annual
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
67 26 47 62 202

Height
Downwind distance Above Ground

(m) (m)

NI

**Centerline interaction coordinates are presented for all meteorological conditions, regardless of their occurrence or nonoccurrence.

***NI| - No Interaction.

20f 2



BVPS-2 UFSAR Rev. 0

TABLE 2.3-32

SEASONAL AND ANNUAL FREQUENCIES OF CENTERLINE INTERACTIONS BETWEEN
BVPS COOLING TOWERS AND BMP STACK 36* FOR WSW WINDS
BLOWING FROM THE COOLING TOWERS TOWARD THE STACK

Centerline Interaction
Coordinates™*

Average Wind Frequency of WSW Winds Height
Stability Speed in Class (Number of Hourly Observations) Downwind Distance Above Ground
Class (m/sec) Eall Winter Spring Summer Annual (m) (m)
A 0.89 0 0 0 0 0
2.46 0 0 0 0 0
4.47 0 0 0 1 1 NI***
6.93 0 0 0 0 0
9.61 0 0 0 0 0
B 0.89 0 0 0 0 0
2.46 0 0 0 1 1
4.47 0 0 2 1 3 NI***
6.93 0 0 0 0 0
9.61 0 0 0 0 0
C 0.89 0 0 0 0 0
2.46 0 0 1 4 5
4.47 1 0 5 11 17 NI***
6.93 0 0 8 5 13
9.61 0 0 1 1 2
D 0.89 1 3 2 6 12
2.46 11 6 17 33 67
4.47 43 34 21 48 146 NI***
6.93 66 55 59 33 213
9.61 21 23 16 1 61
E 0.89 3 2 1 9 15 N> NI**
2.46 12 6 6 29 53 NI*** NI
4.47 35 4 12 24 76 273 433
6.93 19 5 19 6 48 332 395
9.61 1 7 1 0 9 361 370
F 0.89 11 0 6 11 28 o el
2.46 20 2 21 25 68 94 418
4.47 4 5 21 8 38 114 370
6.93 3 2 0 0 5 110 340
9.61 0 0 0 0 0 84 320

10f2



BVPS-2 UFSAR Rev. 0

TABLE 2.3-32 (Cont)

Centerline Interaction
Coordinates**

Average Wind Frequency of WSW Winds Height
Stability Speed in Class (Number of Hourly Observations) Downwind distance Above Ground
Class (m/sec) Eall Winter Spring Summer Annual (