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ABSTRACT

This Final Environmental Statement contains the second assessment of the envi-
ronmental impact associated with Beaver Valley Power Station Unit 2 pursuant to
the National Environmental Policy Act of 1969 (NEPA) and Title 10 of the Code
of Federal Regulations, Part 51, as amended, of the Nuclear Regulatory Commis~
sion regulations. This statement examines the environment, environmental con-
sequences and mitigating actions, and environmenta: benefits and costs, and con-
cludes that the action called for is the issuance of an operating license for
Beaver Valley Unit 2.
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SUMMARY AND CONCLUSIONS

This Final Environmental Statement (FES) was prepared by the U.S. Nuclear
Regulatory Commission, Office of Nuclear Reactor Regulation.

(1) This action is administrative.

(2) The proposed action is the issuance of an operating license to Duquesne
Light Company, applicant and agent for the owners, for operation of the
Beaver Valley Power Station Unit 2 (NRC Docket No. 50-412). Beaver Valley
Unit 2 is adjacent to Beaver Valley Unit 1, which was licensed in January
1976 The site is on the south bank of the Ohio River in Shippingport
Borough, Beaver County, Pennsyivania.

The unit will employ a three-loop pressurized water reactor with a net
calculated electrical output of approximately 836 MW. The circulating
water system is a pumped, closed-loop system utilizing an air-cooled,
natural draft hyperbolic cooling tower as a heat sink. The Ohio River
serves as the ultimate heat sink and provides makeup cooling water.

(3) The informaticn in this statement represents an assessment of the environ-
mental impacts of station operation pursuant to the Commission's regula-
tions as set forth in Title 10 of the Code of Federa! Regulations, Part 51
(10 CFR 51), which implements the requirements of the Nationa! Environmen-
tal Policy Act of 1969 (NCPA). After docketing, in October 1972, an appli-
cation to construct the facility and subsequent amendments thereto, the
staff reviewad the impacts that would occur during construction and oper-
ation. That evaluation was issued as the Fina! Environmental Statement-
Construction Permit phase (FES-CP) in July 1973. After that environmen-
tal review, a safety review, and an evaluation by the Advisory Committee on
Reactor Safeguards, the Nuclear Regulatory Commission issued Construction
Permit No. CPPR-105 on May 3, 1974 for construction of the facility. The
applicant submitted an application for an operating license by letter dated
January 26, 1983. The NRC conducted a predocketing acceptance review and
determined that sufficient information was available to start detailed
environmental and safety reviews. The applicant's operating license appli-
cation was docketed on May 18, 1983.

(4) The staff has reviewed the activities associated with the proposed opera-
tion of the station and the potential impacts, both beneficial and adverse.
The staff's conclusions are summarized as follows:

(a) The total land area of the plant site is approximately 203 ha
(501 acres). Unit 2 will occupy about 23 ha (56 acres); construction
activities have disturbed about 41 ha (101 acres). This is an
increasa in the acreage anticipated in the FES-CP, but does not
represent & significant land use change. Cperational impacts to
land use on the site are fnsignificant (Sections 4.2.2 and 5.2.1)
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(b) There are no significant impacts associated with the transmission
system because for the most part it will utilize the vacant side of
ex sting towers on existing rights-of-way (Sections 4.2.7 and 5.2.2).

(c)

(d)

(e)

(f)

(g9)

(h)

(1)

0n an average annual basis, consumptive use of Ohio River water will
be about 0.05% of the flow at the site. This small consumptive use

is judged to be a negligible impact on downstream users (Section 5.3.2).

The water quality of the Ohio River in the vicinity of Beaver Valley
Unit 2 has improved somewhat over that reported in the FES-CP. How-
ever, some constituents are present in the river at concentrations
above those specified as acceptable by cpplicable criteria. The con-
centrating effect of the Unit 2 cooling system will aggravate these
concentrations in the river. However, comparisons of the maximum
discharge concentrations with those associated with aquatic organism
mortality data indicates that, for most constituents, adverse effects
would not be expected. Discharge of residual chlorine, un-ionized
ammonia, and manganese at the maximum expected concentrations could
produce localized short-term adverse effects on receiving water biota
(Sections 5.3.1 and 5.5.2).

The effects of thermal discharges in the cooling system blowdown to

the Ohio River are judged to he a small and negligible impact on the
riverine community of aquatic biota. Because the Shippingport facility
will no longer be cperating when Unit 2 becomes operational, the
thermal discharges to the river will be less than previously evaluated
at the CP stage. Some localized effects may be expected during winter,
with attraction of some fish to the therma) mixing zone, and during
summer, with avoidance of the mixing zone by some species (Sec-

tion 5.5.2).

Entrainment of biota in makeup water for the closed cycle cooling
system is projected to be small and a negligible impact on the river-
ine biotic community. Percentage losses are expected to be equal to
the ratio of the makeup flow to river flow. Losses of ichthyoplankton
(fish eggs and larvae) will be very small because of their period of
peak occurrence and susceptibility during high river flows in spring
and early summer (Section 5.5 2).

Impingement will affect some fish species preferentially, but losses
are not expected to impact the populations of these species (Sec-
tion 5.5.2).

The operation of the plant and transmission system will have no
impacts on endangered and threatened species (Sections 4.3.5 and 5.6).

The opers*ion and maintenance of the plant and associated facilities
is not anticipated to have any effect on any sites or preperties
eligible for or listed in the Nationa) Register of Histori: Places
(Sections 4.3.6 and 5.7).
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(1

(k)

(1)

(m)

(n)

(o)

The risks to the general public from the exposure to radioactive
effluents and the transportation of fuel and wastes from annual
operation of the facility are very small fractions of the estimated
normal incidence of cancer fatalities and genetic abnormalities
(Section 5.9.3.1).

The risk to the public health and safety from exposure to radio-
activity associated with the normal operation of the facility will
be small (Section 5.9.3.2).

No measurable radiological impact on the populations of biota is
expected as a result of routine operation of the plant (Sec-
tion 5.9.3.3).

The environmental impacts that have been considered in the staff's
evaluation of the postulated plant accidents include potential
radiation exposures to individuals and to the population as a whole,
the risk of near- and long-term advers~ health effects that such ex-
posures could entail and the potentia) economic and societal conse-
quences of accidental contamination of the environment. These impacts
could be severe, but the likelihood of their occurrence is judged to
be small. This conclusion is based on (a) tne fact that considerable
experience has been gained with the operation of similar facilities
without significant degradation of the environment; (b) the fact that,
to obtain a license to cperate, Beaver Valley Unit 2 must comply with
the appiicable Commission regulations and requirements; and (c) a
probabilistic assessment of the risk for similar plants based upon

the methcdology developed in the reactor safety study (RSS) (WASH-1400,
NUREG-75/014). Accidents have a potential for early fatalities and
economic costs that cannot arise from normal operations; however, the
risks of early fatality from potential accidents at the site are small
in comparison with risks of early fatality from other human activities
in a comparably sized population, and the accident risk will not add
significantly to population exposure and cancer risks. Accident risks
from Beaver Valley Unit 2 are expected tc be a small fraction of the
risks the genera! public incurs from other sources. Further, the

best estimate calculations show that the risks of potential reactor
accidents at Beaver Valley are within the range of such risks from
other nuclear power plants. Based on the foregoing considerations

of environmental impacts of accidents, which have not been found to

be significant, the staff has concluded that there are no special or
unigue circumstances about the Beaver Valley site and environs that
would warrant special consideration of alternatives for Beaver Valley
Unit 2 (Section 5.9.4.6).

The environmental impact on the U.S5. population from radioactive gase-
ous and liquid releases resulting from the uranium fuel cycle is very
small when compared with the impact of natural background radiation
(Section 5,10).

Radiation doses to the public as a result of end-of-1ife decommission=
ing activities are expected to be small (Section 5.11).
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(p) The staff predicts that offsite noise levels consisting of broadband
noise from the Unit 2 cooling towers, tonal noise from station trans-
formers, and intermittent noise from outdoor Toudspeakers (part of
the plant paging security systems) during unit operation will be
equal to or below ambient levels near the site, except for an area
near Ferry Road and in the vicinity of a cluster of private residences
east of the station boundary. Depending on ambient noise levels,
operational phase noise levels could be high encugh to cause annoy-
ance and complaints. A monitoring program to determine actual noise
levels, to be followed by an assessment of their impact and the need
for mitigative actions will be included in the Environmenta) Protec-
tion Plan for the station (Sections 5.12 and 5.14.4).

(@) There is little potential for impacts on terrestrial ecosystems as a
result of operation of the cooling tower. However, the applicant will
continue an infrared aerial photography program to assess potential
salt drift impacts to vegetation (Section 5.14.1). The threat to bird
populations as a result of collisions are insignificant (Section 5.5.1).

(5) This statement assesses various impacts associated with the operation of
the facility in terms of annual impacts and balances these impacts
against the anticipated annual energy production benefits. Thus, the
overall assessment and conclusion would not be dependent on specific
operating life. Where appropriate, a specific operating life of 40 years
has been assumed.

(€) The personnel who particigated in the preparation of this document are
identified in Section 7.

(7) The Draft Environmer:i] Statement was made available for comment to the
public, to the Environmental Protection Agency, and to other agencies as
specified in Section 6. Comments received are addressed in Section 9, and
the comment letters are reproduced in Appendix A.

(8) On the basis of the analysis and evaluations set forth in this statement,
after weighing the environmental, technical, and other benefits against
the environmental costs at the operating license stage, the staff concludes
that the action called for under NEPA and 10 CFR 51 is the issuance of an
operating license for Beaver Valley Unit 2, subject to the following condi-
tions for protection of the environment:

(a) Before engaging in additional construction or operation activities
that may result in a significant adverse impact that was not eval-
uated or that is significantly greater than that evaluated in this
statement, the applicant shall provide written notification of such
activities to the Direztor of the Office of Nuclear Reactor Regula-
tion and shall receive written approval from that office before pro-
ceeding with such activities,

(b) The applicant shall carry out the environmental monitoring programs
cutlined in Secticn 5 of this statement, as modified and approved by
the staff, and impiemented in the Environmental Protection Plan and
Technical Specifications that will be incorporated in the cperating
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license for Beaver Valley Unit 2. Monitoring of the aquatic environ-
ment shall be as specified in the National Pollution Discharge Elimi-

nation System (NPDES) Permit.

(¢) If adverse environmental effects or evidence of impending irrevers-
ible environmental damage occurs during the operating life of the
plant, the applicant shall provide the staff with an analysis of the
problem and a proposed course of corrective action.
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FOREWORD

This Final Environmental Statement-Operating License Stage (FES-OL) was prepared
by the U.S. Nuclear Regulatory Commission (NRC), Office of Nuclear Reactor Regu-
lation (the staff) in accordance with the Commission's regulations set forth in
Title 10 of the Code of Federal Regulations Part 51 (10 CFR 51), which implements
the requirements of the National Environmental Policy Act of 1969 (NEPA).

The NEPA states, among other things, that it is the continuing responsibility
of the Federal government to use all practicable means, consistent with other
essential considerations of national policy, to improve and coordinate Federal
plans, functicns, programs, and resources to the end that the Nation may

b Fulfill the responsibilities of each generation as trustee of the
environment for succeeding generations.

- Assure for all Americans safe, healthful, productive and aesthetically and
culturally pleasing surroundings.

- Attain the widest range of beneficial uses of the environment without
degradation, risk to health or safety, or other undesirable and unintended
consequences.

- Preserve important historic, cultural, and natural aspects of our national
heritage and maintain, wherever possible, an environment that supports
diversity and variety of individual choice.

> Acnhieve a balance between population and resource use that will permit
high standards of living and a wide sharing of life's amenities

- Enhance the quality of renewable resources and approach the maximum
attainable recycling of depletable resources.

Further, with respect to major Federal actions significantly affecting the
quality of the human environment, Section 102(2)(c) of the NEPA calls for the
preparation of a statement on

- the environmental impact of the proposed action

- any adverse environmental effects that cannot be avoided should the
proposal be implemented

- alternatives to the proposed action

- the relationship between local short-term uses of the environment and the
maintenance and enhancement of iong-term productivity

- any irreversible and irretrievable commitments of resources that would be
involved in the proposed action should it be implemented



An Environmental Report (ER-OL) accompanied the application for an operating
license. In conducting the required NEPA review, the staff met with the appli-
cant to discuss items of information in the ER-OL, to seek new information from
the applicant that might be needed for an adequate assessment, and to ensure
that the staff has a thorough understanding of the proposed project. In addi-
tion, the staff has obtained information from other sources that have assisted
in this evaluation, and visited the project site and the surrounding vicinity.
Members of the staff met with state and local officials who are charged with
protecting state and local interests. On the basis of all the foregoing and
other such activities or inquiries as were deemed useful and appropriate, the
staff made an independeni assessment of the considerations specified in

Section 103(2)(c) of the NEPA and 10 CFR 51.

The evaluation led to the publication of the DES, which was circulated to
Federal, state, and local government agencies for comment. A notice of the
availability of the ER-OL and the DES was published in the Federal Register
(January 18, 1985). Interested persons were also invited to comment on the
proposed action and on the draft statement.

This Final Environmental Statement (FES) includes a discussion of questions

and concerns raised by the commenters and the dispesition thereof. This FES
also contains the conclusions reached by the staff as to whether--after the
environmental, economic, technical, and other benefits are weighed against
environmental costs--the action called for, with respect to environmental issues,
is the issuance or denial or the proposed license, or its appropriate condition-
ing to protect environmental values. The format used in the DES also is used

in the FES to facilitate review.

The information to be found in the various sections of this statement updates
the environmental statement issued at the construction permit stage (FES-CP)
in four ways: (1) by evaluating changes to facility design and operation that
will result in different environmental effects of operation (including those
that would enhance as well as degrade the environment) than those projected
during the pre-construction review; (2) by reporting the results of relevant
new information that has become available subseguent to the issuance of the
FES-CP; (3) by factoring into the statement new environmental policies and
statutes that have a bearing on the licensing action; and (4) by identifying
unresolved environmental issues or surveillance needs that are to be resolved
by means of license conditions.

Copies of this FES are available for inspection at the Commission's Public
Document Room, 1717 H Street, NW, Washington, DC 20555 and at the Local Public
Document Room at the B. F. Jones Memorial Library, 663 Franklin Avenue,
Aliquippa, Pennsylvania 15001.

Ms. Marilyn Ley is the NRC project manager for the environmental review of
Beaver Valley Unit 2. Should there be any questions regarding the content of
this statement, Ms. Ley may be contacted by telephone at (301) 492-7000 or by
writing to

Division of Licensing

Nuclear Regulatory Commission
Washington, DC 20555
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1 INTRODUCTION

The propnsed action is the issuance of an operating license to Duguesne Light
Company, as applicant and agent for the owners, for operation of the Beaver
Valley Power Station Unit 2 (NRC Docket No. 50-412). The site is on the south
bank of the Ohio River in Shippingport Borough, Beaver County, Pennsylvania.
It is approximately 1.6 km (1 mile) from Midland, Pennsylvania; 8 km (5 miles)
from East Liverpool, Ohio; and 40 km (25 miles) from Pittsburgh, Pennsylvania.

The unit will employ a three-loop pressurized water reactor (PWR) with a net
calculated electrical output of approximately 836 MW. Beaver Valley Unit 1,
Ticensed in January 1976, uses a three-loop PWR with a net electrical output
of 810 Mw.

Beaver Valley Unit 2 has a pumped, closed-loop circulating water system that
uses an air-cooled natural draft hyperbelic cooling tower as a heat sink. The
Ohio River provides makeup cooling water and serves as the ultimate heat sink.

1.1 Administrative History

Joint ownership of Beaver Valley Unit 2 is held by the Central Area Power
Coordinating Group (CAPCO), which is comprised of Ohio Edison Company, the
Cleveland Electric Illuminating Company, the Toledo Edison Company, and
Duquesne Light Company. However, Duquesne Light Company retains overall
responsibility for the project.

On October 20, 1972, an application for a license to construct and operate the
proposed Beaver Valley Power Station Unit 2 was docketed with the Atomic
Energy Commission (AEC, now the Nuclear Regulatory Commission, NRC). In July
1973, the AEC issued a Final Environmental Statement, Construction Permit
stage (FES-CP) related to Beaver Valley Unit 2, which reported the results of
a pre-construction environmental review. Following a public hearing before an
Atomic Safety and Licensing Board, Construction Permit No. CPPR-105 was issued
on May 3, 1974.

By Tetter dated January 26, 1983, the applicant filed an application for an
operating license. Following a predocketing acceptance review by the NRC, the
application was docketed on May 18, 1983. The applicant's Environmental
Report-Cperating License stage (ER-OL) and Final Safety Analysis Report (FSAR)
were also docketed then. ™ The staff's Draft Safety Evaluation Report was issued
in March 1984, and a second Draft Safety Evaluation Report (DSER) was issued in
June 1885. The SER is scheduled for issuance in late 1985.

*These documents are cited in this report as ER-OL or FSAR, followed by a
section, table, or figure number. They are available for review at the NRC
Public Document Room, 1717 H Street, NW, Washington, OC and at the Local
Public Document Room at the 8.F. Jones Memorial Library, 663 Franklin Avenue,
Aliquippa, Pennsylvania 15001.
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The results of the staff review of the ER-OL were published in the Draft
Environmental Statement (DES), issued for public comment in December 1984.

This statement contained the second assessment of the environmental impact
associated with the operation of Beaver Valley Unit 2, pursuant to the National
Environmental Policy Act of 196y (NEPA) and Title 10 of the Code of Federal
Regulations, Part 51, as amended, of =he Nuclear Regulatory Commission regula-
tions. It examined the environment, environmental consequences and mitigating
actions, and environmental and economic benefits and costs.

The DES was sent to Federal, state, and local government agencies, as listed in
Section 8, and a notice of availability was published in the Federal Register
(January 18, 1985). Interested persons also were invited to comment.

After receipt and consideration of these comments, the staff has prepared this
Final Environmental Statement (FES), which includes, in Section 9, a discussion

of the questions and concerns raised by the commenters and the disposition thereof.

The comment letters are reproduced in Appendix A; they are arranged chronologi-
cally in order of the date on the letter. This FES also includes conclusions
as to whether--after the environmental, technical, and other benefits are
weighed against environmental costs--the action called for with respect to
environmental issues is the issuance or denial of the proposed license or its
appropriate conditioning to protect environmental values.

The FES follows the same format as the DES. To facilitate review, all changes
are marked by a bar in the margin next to the change (except in Saction 9 and
Appendices A and G, which are entire’y new material). In the discussion of the
staff response to comments in Secticn 9, the comments are arranged according to
subject matter, following the formzt of the rest of the statement; for example,
comments relating to Section 4.2.4 on the cooling system are addressed in
Section 9.4.2.4. Although the FES contains some changes from the DES, the
conclusions--supporting issuance of the operating license--remain unchanged.

Appendix B contains the NEPA population dose assessment, Appendix C discusses
impacts of the uranium fuel cycle, and Appendix D contains examples of site-
specific dose assessment calculations. Appendix E addresses rebaselining of

the reactor safety results for pressurized water reactors (PWRs), and Appendix F
addresses consequence modeling considerations. Appendix G reproduces the
National Pollutant Discharge Elimination System permit, and Appendix H contains
correspondence regarding historical and archeolegical sites.

1.2 Permits and Licenses

ER-OL Table 12.1-1 lists the status of environmentally related permits, appro-
vals, and licenses required from Federal and state agencies in connection with
the proposed project. The staff nas reviewed the listing and other information
and is nct aware of any potential non-NRC licensing difficulties that would
significantly delay or preclude the proposed operaticn of the plant. Pursuant
to Section 401 of the Clean Water Act, the jssuance of a water quality certifi-
cation, or waiver therefrom, by the Pennsylvania Department of Environmental
Resources (PDER) is a necessary preraquisite to the issuance of an operating
license by the NRC. This Section 401 certification was granted on January 23,
1974 (ER-OL Section 12.3). The National Poliutant Discharge Elimination System
(NPOES) permit for operation of Beaver Valley Units 1 and 2, pursuant to Sec-
tion 402 of the Clean Water Act, was issued by the PDER on November 26, 1984
(Appendix G).
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2 PURPQSE OF AND NEED FOR ACTION

The Commission amended 10 CFR 51, "Licensing and Regulatery Policy and Proce-
dures for Environmental Protection,” effective April 26, 1982, to provide that
need-for-power issues will not be considered in ongoing and future operating
license proceedings for nuclear power plants unless a showing of "special cir-
cumstances" is made under 10 CFR 2.758, or the Commission otherwise so requires
(Federal Register, March 1982). Need-for-power issues need not be addressed by
operating license applicants in environmental reports to the NRC, nor by the
staff in environmental impact statements prepared in connection with operating
iicense applications (see 10 CFR 51.53, 51.95(e), and 51.106(c)).

This policy has been determined by the Commission to be justified even in situ-
ations where, because of reduced capacity requirements on the agpifcant's sys-
tem, the additional capacity to be provided by the nuclear tacility is not
needed to meet the applicant's load responsibility. The Commission has taken
this action because the issue of nzed for power is correctly considered at the
construction permit stage of the regulatory review, where a finding of insuffi-
cient r2ed could factor into denial of issuance of a license. At the operating
Ticense ~eview stage, the proposed plant is substantially constructed and a
finding of insufficient need would not, in itself, result in denial of the
operating license.

The Commission has determined that substantial information exists to support
the contention that nuclear plants cost less to operate than do conventional
fossil-fueled plants. If conservation, or other factors, lowers anticipated
demand, utilities remove generating facilities from service according to their
costs of operation, and the most expensive facilities are removed first. Thus,
a completed nuclear plant would serve to substitute for less economical gener-
ating capacity (Federal Register, August 1981 and March 1982).

Accordingly, this environmental statement does not consider "need for power."
Section & does, however, consider the savings associated with the operation of
Beaver Valley Unit 2.

2.1 References

Federal Register, 46 FR 39440, August 3, 1981.

===, 47 FR 12540, March 26, 1982.

"
'
it

Beaver Valley 2 FES



3 ALTERNATIVES TO THE PROPOSED ACTION

The Commission amended its regulations in 10 CFR 51, effective April 26, 1582,
to provide that issues related to alternative energy sources will not be con-
sidered in ongoing and future operating license proceedings for nuclear power
plants unless a showing of "special circumstances" is made under 10 CFR 2.758,
or the Commission otherwise so requires (Federal Register, March 1982). 1In
addition, these issues need not be addressed by operating license applicants in
environmental reports to the NRC, nor by the staff in environmental impact
statements prepared in connection with operating license applications (see

10 CFR 51.53, 51.95, and 51.106(c) and (d)).

The Commission has concluded that alternative energy source issues are resolved
at the construction permit stage, and the construction permit is granted only
after a finding that, on balance, no superior alternative to the proposed
nuclear facility exists. This conclusion is unlikely to chanye even if an
alternative is shown to be marginally environmentally superior in comparison
with operation of the nuclear facility because of the economic advantage that
operation of the nuclear plant would have over available alternative sources
(Federal Register, August 1981 and March 1982). By an earlier amendment

( , May 28, 1981), the Commission also stated that alternative sites
will not be considered at the operating license stage, except under special
circumstances, according to 10 CFR 2.758. Thus, this environmental statement
does not consider alternative energy sources or alternative sites.

3.1 References

Federal Register, 46 FR 28630, May 28, 1981.

---, 46 FR 39440, August 3, 1981.
---, 47 FR 12940, March 26, 1982.
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4 PROJECT DESCRIPTION AND AFFECTED ENVIRONMENT
4.1 Résumé

This section compares the plant design and operating characteristics given in
the FES-CP with those given in the ER-OL. This résumé highlights the changes
tnat have occurred.

Changes to the external appearance and station layout are discussed in Sec-
tion 4.2.1. Section 4.2.2 identifies changes in both the total site area and
total area affected by construction. Section 4.2.3 discusses four changes in
water use and treatment: a decrease in annual water consumption, a consider-
able decrease in drift, the use of groundwater for domestic purposes, and the
use of additional chemicals for water treatment. The following changes to the
cooling system are described in Secticn 4.2.4: an increase in maximum water
velocity across the bar racks in the primary intake structure, the addition of
an auxiliary intake structure and emergency outfall structure, a change in
blowdown rate, and a decrease in the maximum temperature difference between tie
ambient and discharge temperatures of the combined blowdown from Units 1 and 2.
Section 4.2.5 discusses the radioactive waste management system. In Sec-

tion 4.2.6, which addresses the nonradioactive waste management system, the
addition of a separate sewage treatment facility is addressed. Section 4.2.7
discusses the new circuit to the power transmission system.

Section 4.3.1 provides supplemental information on hydrology, including material
on the construction of a culvert to enclose Peggs Run. Section 4.3.2 discusses
the improvements in water quality observed for the Ohio River near the station.
A discussion of some of the severe weather phenomena experienced in the region
of the Beaver Valley plant is included in Section 4.3.3, and Section 4.3.4 con-
tains additional gala on both terrestrial biota and fish species. Both terres-
trial and aguatic endangered and threatened species are discussed in Sec-

tion 4.3.5. Historical and archeological sites and socioceconomic character-
istics are discussed in Sections 4.3.6 and 4.3.7, respectively.

4.2 Facility Description

4.2.1 External Appearance and Plant Layout

A general description of the external appearance and plant layout is in FES-CP
Section 3, and a sketch of the proposed layout for Beaver Valley Unit 2 is in
Figure 3.2 of that report.

Since the publication of the FES-CP, the major changes that have occurred
include the addition of the south office building and primary access facility.
Other permanent structures that have been added to the combined Unit 1 and
Unit 2 site area include a north office building, an east parking facility, a
sewage treatment facility, a solid waste handling structure, a training center,
an amergency response facilities buildirg, an emergency outfall structure, and
an auxiliary intake structure (see ER-OL Figure 3.1-1 for detailed layout).

(el

Beaver Valley 2 FES d-



4.2.2 Land Use

The Beaver Valley site covers approximately 203 ha (501 acres). About 21 ha
(52 acres) have been added to the site since the FES-CP was issued; however the
site boundary is essentially the same, except for the 4.5-ha (1ll-acre) addiiion
shown in Figure 4.1. The remaining acquired acreage was within the site bound-
ary shown in ER-CP Figure 2.4-1 and includes (1) a parcel along the railroad
right-of-way and other right-of-way areas, and (2) survey differences that have
been reconciled. Unit 2 facilities occupy 23 ha (56 acres). Construction
affected 41 ha (101 acres) instead of the 24 ha (58 acres) estimated in the
FES-CP (ER-OL Section 5.7.1). On the site, immediately west of Unit 2, are
Beaver Valley Unit 1 and the Shippingport Atomic Power Station, which is being
decommissioned. The secure area for the three facilities is about 44.5 ha

(110 acres); 29 ha (71 acres) of this area that is not occupied by permanent
facilities will be planted in grass. Support facilities (the training center
and emergency response facility) occupy 6 ha (15 acres) outside the secure area
(ER-OL Figure 3.1-1). More than half the site (140 ha, 346 acres) is upland
forest and old field habitat, but this natural area is interrupted by transmis-
sion corridors, roads, pipelines, and spoil areas, so that the undisturbed area
is about 113 ha (279 acres) (Tabie 4.1).

The exclusion area, shown on Figure 4.2, has a 690-m (2000-foot) radius centered
on the Unit 1 containment building. The nearest distance to the exclusion
area boundary is 547 m (1794 feet).

The 100-year flood elevation in the site area--211.9 m ms] (695 feet msl)--is
shown on Figure 5.1 of this FES. The 100-year floodplain at the site ranges
from 27.4 m (90 feet) to 106.7 m (350 feet) wide (ER-OL Section 2.1.3.1.4).
Major alterations in the onsite floodplain include filling the relocated Peggs
Run outlet to provide foundation for the Unit 1 cooling tower and filling on
the north side of Unit 2 to provide a parking lot. The total fill area is
approximately 51.8 m (170 feet) wide and 182.9 m (600 feet) long, and is par-
allel to the Ohio River.

Most of the plant facilities are built on ancient flcodplains and are underlain
by fine textured lcams, silt loams, or silty clay loams (ER-CL Section 2.2.1.1
and Figure 2.2-2). These soil types are rated fair to excellent for woodland
productivity, wildlife potential, and crop production (USDA, 1982). Table 4.2
lists the soil mapping units on the site that qualify as prime farmland and
farmland of statewide importance (USDA, 1984). However, much of the site is
overlain by fill placed during construction of Unit 1 and the Shippingport sta-
tion. In addition, during construction of Unit 2, a zone of loose granular
material was found, and it was s.bsequently densified (FSAR Sections 2.5.4.1
and 2.5.4.2). Thus, this land is essentially irreversibly committed, because
it is unlikely to be suitable for agricultural uses at the end of the project.
The upland soils onsite are mostly Gilpin and Wharton silt loams (USDA, 1982)
that will remain generally undisturbed during operation. The upland Gilpin
soil units with 3% to 8% slopes qualify as prime farmland, and the Gilpin and
Wharton soil units with 8% to 15% slopes qualify as farmland of statewide
importance.
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4.2.3 Water Use and Treatment
4.2.3.1 Water Use

Figure 4.3 shows the water use now anticipated for the Unit 2 as well for

Unit 1. Unit 2 will withdraw a total of about 104,375 L/m (27,570 gpm) from
the Ohio River (ER-OL Section 3.3.1), which is similar to the approximately
102,000 L/m (27,000 gpm) anticipated in FES-CP Section 3.4. During temporary
;hu%do;n;, ;ater will be withdrawn at a rate of 56,780 L/m (15,000 gpm) (ER-OL
able 3.3-1).

when the FES-CP was prepared, water consumption by Unit 2 as a result of evapo-
ration was expected to range from 22,710 to 45,425 L/m (6000 to 12,000 gpm),
depending on weather conditions (FES-CP Section 3.3). A similar range--25,170
to 42,775 L/m (6650 to 11,300 gpm)--is expected now, with the minimum in
December and the maximum in July and August (ER-OL Table 3.3-4). The annual
average for Unit 2 is now expected to be 32,970 L/m (8710 gpm) (ER-OL

Table 3.3-3), similar to the rate of 33,500 L/m (8850 gpm) expected earlier
(FES-CP Section 3.3). Unit 2 is now expected to consume 8% less water, on an
annual basis, than Unit 1 (ER-OL Table 3.3-3), whereas in FES-CP Section 3.3,
consumption by tre two units was expected to be equal.

Drift from the Unit 2 cooling tower is now expected to be 245 L/m (65 gpm)
(ER-OL Table 3.3-3), considerably less than the 945 L/m (250 gpm) anticipated
in FES-CP Section 3.3.

No use of groundwater was anticipated in the FES-CP (Section 3.3). However,
the support buildings are now expected to use well water for domestic purposes,
rather than treated river water from the Unit 1 domestic water system (ER-OL
Section 3.3). This use is expected to average 105 L/m (28 gpm), with a maximum
of 415 L/m (110 gpm) (ER-OL Table 3.3-1).

4.2.3.2 Water Treatment

Potable water from onsite wells will be softened and chlorinated (ER-OL
Section 3.3.2). (A backup system could provide clarified, filtered, and
softened river water from Unit 1.) All other high purity water used by Unit 2
will be clarified and filtered in the existing Unit 1 water treatment system
(Figure 4.3). (When water use calls for higher quality water, that water will
also be demineralized).

Circulating water will be chlorinated (to prevent biofouling) upstream of the
condenser to maintain a free available chlorine (FAC) concentration at the dis-
charge to the river of no more than 0.5 mg/L. The Unit 1 chlorination system
will chlorinate both units, although not simultaneously. A mechanical cleaning
system will assist the chlorination system in preventing biofouling, by injecting
and retrieving sponge rubber balls in the condenser tubes (ER-OL Section 3.4.1).
Each half of the condenser will be chlorinated twice a day in two one-half-hour
periods (ER-OL Section 3.6.1), for a total chlorination time of 2 hours a day.
The Mational Pollutant Discharge Elimination System (NPDES) permit (Appendix G)
limits chlorine in the discharge to 0.2 mg/L average and 0.5 mg/L maximum FAC.
Service water is also chlorinated to maintain a maximum of 0.5 mg/L FAC (ER-OL
Section 3.56.3).
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Although the applicant expects the total residual chlorine (TRC) concentration
to be approximately twice the FAC concentration (ER-OL Section 3.6.1), a more
detailed analysis of the data underlying this expectation (Duguesne, 1978)
reveals considerable variability in this ratio. The chlorination study, which
took place at Unit 1, measured maximum levels of TRC and FAC in the cooling
tower discharge on a daily basis from July 1, 1977 to April 28, 1978. Using a
concentration of 0.10 mg/L as a practicable limit of detectability of all forms
of chlorine residuals, TRC was detectable in about 84% of the study samples,
while FAC was detectable in about 37% of the samples. FAC concentration was
measured at 0.20 mg/L (the current Unit 1 NPDES limit) or above in only 9% of
the samples. TRC concentrations reached this level in about 40% of the samples.
The calculated average FAC and TRC concentrations in the study were 0.08 mg/L
and 0.20 L, respectively. For samples in which the FAC was at least

0.20 mg/L (the maximum recorded concentration was 0.32 mg/L), the ratio of TRC
to FAC ranged from 1.10:1 to 2.00:1, respectively. However, on the 2 days when
the highest TRC concentrations were recorded (greater than 0.60 mg/L), the ratio
of TRC to FAC was much greater than 2.00:1.

On November 17, 1977, the maximum concentrations of FAC and TRC were 0.07 and
0.65 -g/L, respectively, yielding a ratio of 9.3:1. On December 9, 1977, when
the TRC c. centration was 0.61 mg/L, no FAC was detected (detection limit not
specifie’,. If a detection limit of 0.01 mg/L (equal to the lowest concentra-
tion reported in the study) is assumed, the ratio of TRC to FAC is greater

than 61:1. Overall the average ratio of TRC to FAC was 2.5:1. This ratio was
2.0:1 or less in about 43% of the samples, but 10:1 or more in about 19% of

the samples. This variability demonstrates the complexity of chlorine chemistry
(Mattice and Zittel, 1976) and the difficulty of predicting TRC from FAC,
Although the ratio of 2.00:1 expected by the applicant appears to be reasonable
on most occasions, it appears that on some days the ratis may be considerably
larger.

The clarifier will use hydrated lime, ferric sulfate, and (perhaps) a coagulant
aid and/or clay, followed by sand filtration (ER-OL Section 3.6.5.1), as dis-
cussed in FES-CP Section 3.6.3. Also, as discussed in the FES-CP, a demineral-
izer train of ion exchange beds will remove dissolved solids to produce high
purity water,

Hydrazine, morpholine, and ammonium hydroxide will be used to treat condensate;
potassium chromate will be used to treat primary component cooling water; the
proprietary substances Corrshield K-8 and Betz DUQ.01 will treat secondary com-
ponent cooling water; and Betz DUQ.01 will treat the cooling tower water (ER-OL
Table 3.6-3). Of these, only the use of hydrazine and morpholine was antici-
pated, when the FES-CP was issued.

4.2.4 Cooling System

As described in FES-CP Section 3.4, Unit 2 will use a closed-cycle cooling
system with a natural draft ccoling tower, with makeup water from the Ohio
River.

The primary intake structure, shared with Unit 1, was described in the FES-CP.
Important features of the structure include subsurface intake openings, coarse
bar racks, and vertical traveling screens with l-cm (3/8-inch) mesh openings
(Figure 4.4 and ER-OL Section 3.4). A motorized trash rake and a screen wash
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will collect trash for disposal (ER-OL Section 3.4.2.7). Unit 2 will draw
water from two of the four intake bays. The maximum velocity across the bar
racks will be 0.10 m/s (0.34 fps) (ER-OL Section 3.4) or slightly higher than
the highest intake velocity mentioned in the FES-CP (Section 3.4), which was
0.07 m/s (0.24 fps). Unit 2 will also have an auxiliary intake structure
(shared with Unit 1) (Figure 4.5) for emergency use, to be equipped with
traveling screens with mesh of a size identical to that of the primary intake
structure. The auxiliary intake structure was not discussed in the FES-CP.
The location of both structures is shown in Figure 4.9.

The 153-m (502-foot) tall natural-draft cooling tower will operate at a circu-
lating water flow rate of 1.921 x 10° L/m (507,400 gpm) (ER-OL Table 3.4-2)
which is similar to the 1.913 x 10® L/m (506,600 gpm) flow rate anticipated in
FES-CP Figure 3.3.

The service water system uses the 104,375 L/m (27,575 gpm) of water withdrawn
from the Ohio River to provide once-through cooling of primary and secondary
heat exchangers, control room refrigerant condensing units, safeguards area air
conditioners, main steam valve area cooling coils, motor contro! center cooling
units, and charging pump coolers. After this once-through cooling, 7” 580 L/m
(19,170 gpm) is discharged to the circulating water system as makeup (tR-OL
Section 3.4.2) and 31,797 L/m (8400 gpm) is discharged via the emergency outfall
structure (described below) (ER-OL Section 3.4.2.7). An additional 4430 L/m
{1170 gpm) of cooling water is discharged during emergency diesel generator
testing for at least 2 hours per month (ER-OL Section 3.4.2.7).

Unit 2 blowdown is released to the Qhio River via a discharge structure that
is shared with Unit 1 (Figure 4.6). Discharge velocity will be about 0.3 to
0.6 m/sec (1 to 2 fps) during normal operation of Units 1 and 2 (ER-OL Sec-
tion 3.4.1), which is similar to the 0.4 m/sec (1.2 fps) velocity given in
FES-CP Figure 3.5. An emergency outfall structure (Figures 4.7 and 4.8 will
provide the capability to discharge up to 151,415 L/m (40,000 gpm) during
emergencies (ER-OL Section 3.4.2). The emergency outfall structure was not
gescribcd in the FES-CP. The location of both discharge structures is shown in
igure 4.9.

Ordinarily, Unit 2 will release blowdown at a rate ranging from 29,800 to
47,405 L/m (7875 to 12,525 gpm), with an average of 43,020 L/m (10,463 gpm),

via the discharge structure, and 31,800 L/m (8400 gpm) via the emergency outfall
structure (to reduce silt accumulation (ER-QL Table 3.3-1). FES~CP Section 3.4
estimated a discharge of about 56,780 L/m (15,000 gpm). During shutdowns, the
station will release a maximum of 56,780 L/m from the discharge structure and
946 L/sec from the emergency outfall structure (ER-OL Table 3.3-1).

The temperature difference between ambient and discharge temperatures of the
combined blowdown from Units 1 and 2 (AT) will range from 1.3C° (2.4F°) in
August to 15.9C° (28.6F°) in January (ER-OL Table 5.1-6). The maximum AT
discused in the FES-CP (Section 5.2) was 22C° (40F®), The chemical consti-
tuents of the station discharge are discussed in Section 4.2.6 below.

£
'
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4.2.5 Radioactive Waste Management Systems

Under requirements set by 10 CFR 50.34a, an application for a permit to construct

a nuclear power reactor must include a preliminary design for equipment to
keep levels of radioactive materials in effluents to unrestricted areas as low
as reasonably achievable (ALARA). The term ALARA takes into account the <tate
of technology and the economics of improvements in relation to benefits to the
public health and safety and other societal and socioeconomic consideraticns
and in relation to the utilization of atomic energy in the public interest.
Appendix I to 10 CFR 50 provides numerical guidance on radiation dose design
objectives for light-water-cooled nuclear power reactors (LWRs) to meet the
requirement that radioactive materials in effluents released to unrestricted
areas be kept ALARA.

To comply with the requirements of 10 CFR 50.34a, the applicant provided final
designs of radwaste systems and effluent control measures for keeping levels
of radiocactive materiais in effluents ALARA within the requirements of
Appendix I to 10 CFR 50. In addition, the applicant provided an estimate of
the quantity of each principal radionuclide expected to be released annually
to unrestricted areas in liquid and gaseous effluents produced during normal
reactor operations, including anticipated operational occurrences.

The NRC staff's detailed evaluation of the radwaste systems and the capability
of these systems to meet the requirements of Appendix I will be presented in
Chapter 11 of the staff's Safety Evaluation Report (SER), which is scheduled to
be issued in early 1985. The quantities of radiocactive material that the NRC
staff calculates will be released from the plant during normal operations,
including anticipated operational occurrences, are presented in Appendix D of
this statement, along with examples of the calculated doses to individual
members of the public and to the general population resulting from these
effluent quantities.

The staff's detailed evaluation of the solid radwaste system and its capability
to accommodate the solid wastes expected during normal operations, including
anticipated operational occurrences, is presented Chapter 11 of the SER.

On the basis of its evaluation, the staff concludes that the designs of the
radwaste systems and effluent control measures are capable of meeting the
design objectives of the annex tc Appendix I, RM=50-7. Therefore, no cost-
benefit analysis for adding additional treatment systems is required.

As part of the operating license for this facility, the NRC will require
Technical Specifications limiting release rates for radicactive material in
liquid and gaseous effluents and reguiring routine monitoring and measurement
of all principal release points to ensure that the facility operates in confor-
mance with the radiation-dose-design objectives of the annex, RM-50-2, to
Appendix [.

4.2.6 Nonradioactive Waste Management Systems
4,2.6.1 Liquid Effluents
The only major change from the description in the FES-CP is that a separate

sewage treatment facility has been built to handle the increased sanitary load
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imposed by the support buildings for Units 1 and 2 (ERF, training building,
south office shops, and primary access facility). The earlier design (FES-CP
Section 3.7.1) called for the existing Unit 1 facility to handle the sewage
treatment for both units. A summary of important features of nonradicactive
waste management is given below. Radioactive waste management is described in
Sectior 4.2.5 above.

Wastes from Unit 2 may be divided into two categories: wastes that will be
discharged to existing Unit 1 treatment and discharge systems, and wastes that
will be discharged to separate Unit 2 waste management systems. The former
category includes clarifier blowdown, settling basin overflow, makeup demineral-
izer regeneration wastes, water softener regeneration wastes, and trash from

the intake structures. The latter category includes cooing tower blowdown;
floor, equipment, and roof drainage; service water discharge; auxiliary boiler
blowdown; and sanitary wastes (ER-OL Section 3.6). All these discharges are

to the Ohio River, except for sanitary wastes and the discharge from the oil/
water separator serving the fuel oil unloading facility (released to Peggs

Run, a tributary of the Ohio River) and intake structure trash (disposed off

the site). Silt dredged from inside and in front of the intake structures and
silt cleaned from the cooling tower basin will be disposed at approved locations
off the site (ER-OL Section 3.4.2.7). The applicant states that during Unit 1
operation silt has been cleaned from inside the main intake structure twice a
year, while silt has been removed from in front of the main intake structure
only once (ER-OL Response to Question E291.8). O0il will be removed from any
oil-contaminated drainage by o0il separators and disposed off the site; otherwise,
nonradiocactive floor, equipment, and roof drainage will be discharged to the
Ohio River via the storm sewer system (ER-OL Section 3.6.2). Major paths of
waste management are shown in Figure 4.3.

The new Unit 2 sewage treatment facility will provide secondary treatment of
sanitary wastes from the support buildings of Units 1 and 2, whereas the

Unit 1 facility (expanded in capacity from 37,855 L/d (10,000 gpd) to 87,065 L/d
(23,000 gpd)) will treat sanitary waste from the permanent plant buildings of
Units 1 and 2. The station facility has a design flow of 1.6 x 10% L/d

(42,400 gpd), and is expected to handle 84,510 L/d (22,325 gpd) during normal
operation. Treatment consists of screening, pre-aeration (equalization), and
primary settling, followed by waste oxidation/aeration in a rotating bioclogical
contactor, clarification, and chlorination (ER-OL Section 3.7.1). Sewage
treatment sludge will be disposed at approved locations off the site (ER-OL
Section 3.7.1).

Table 4.3 give the average and maximum expected concentration of selected water
quality constituents in the Unit 2 blowdown stream. Table 4.3 shows constite-
uents that will or ccould be affected by corrosion control or other water treat-
ments (Section 4.2.3), rather than those constituents affected only by evapora-
tive concentration in the makeup water. Average blowdown concentrations are
based on an evaporative concentration factor of 1.8 and maximum concentrations
are based on a factor of 2.4 (ER-OL Table 5.3-3). The 1.8 concentration factor
is identical to that assumed in FES-CP Section 3.4.
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The NPDES permit that regulates discharges from Units 1 and 2 is reproduced in
Appendix G.*

4.2.6.2 Gaseous Effluents

Nonradioactive gaseous emissions from operation of the plant will be negligible.
The unit has two 68,039 Kg/hour (150,000-1b/hour) oil-fired auxiliary boilers
that operate alternately. These supplement the two 19,505 Kg/hour (43,000 1b/
hour) oil-fired auxiliary boilers installed in Unit 1, which may operate simul-
taneously. Additional fossil-fueled auxiliary equipment includes a diesel-
driven fire pump and a standby diesel generator, both common to Units 1 and 2,
and four emergency diesel generators, two 2600-kW generators for Unit 1 and two
4238-kW generators for Unit 2. The boilers are used several days a year for
testing purposes, and about & to 8 weeks a year for supplying steam during shut-
down and refueling of Unit 2. The emergency diesel generators are tested once
a month for 1 hour; the fire pump is tested once a week for about one-half hour.
Annual air emissions from these sources are minimal (ER-OL Table 3.7-1), and no
Federal, state, or local emissicn standards are applicable. However, to track
minor source emissions, the State of Pennsylvania requires an operational permit
for auxiliary equipment.

4.2.7 Power Transmission System

The power transmission system is described in ER-OL Section 3.9. The one new
circuit and three new connections identified in the ER-OL for Unit 2 differ

from the single Beaver Valley-to-Hanna line proposed in the FES-CP. This change
is required to increase power system stability and reduce potential overloads.
The 25.4-km (15.8-mile), 345-kV Beaver Valley-to-Crescent circuit will be in-
stalled on the vacant side of (1) the existing 19.3-km (12-mile) Beaver Valley-
to-Collier 345-kV circuit right-of-way, which is 45.7 m (150 feet) wide, and

(2) the existing 6.1-km (3.8-mile) Collier-to-Crescent 345-kV circuit right-of-
way, which is 25.9 m (85 feet) wide. The other two circuits will be short seg-
ments that will connect the Beaver Valley switchyard with the existing Hanna-to-
Mansfield 345-kV circuit (ER-OL Figure 3.9-1). These latter two circuits will
require the construction of 853 m (2800 feet) of line and one tower. Land use
along the Beaver Valley-to-Crescent right-of-way is listed in Table 4.7. The
proposed circuits wi'l be installed using ground vehicles on existing access
roads and helicopters in inaccessible areas to minimize damage to the right-of-
way. No additional rights-of-way are required.

4.3 Project-Related Environmental Qescriptions

4.3.1 Hydrology
4.3.1.1 Surface Water

The surface water descriptions in FES-CP Section 2.6 are still valid, as
supplemented by the following discussion. In addition, Section 5.3.3 below
discusses the hydrologic effects of alterations in the floodplain, in rompli~
ance with the guideiines fur implementing Executive Order 11988 on floodplain
management (Federal Register, 1378).

*DES Tables 4.4, 4.5, and 4.6 have been deleted from the FES because they are
superseded by the NPOES permit.
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As shown on Figures 4.9 and 4.10, the Beaver Valley station is located on the
south side cf the Ohio River in southwest Pennsylvania about 40 km (25 miles)
northwest of Pittsburgh. The head of the Ohio River is at Pittsburgh, where
the Allegheny and Monongahela Rivers merge. From Pittsburgh, the Qhio River
flows in a northwesterly direction for about 40 km (25 miles). Then it flows
westerly for another 40 km (25 miles) and finally southerwesterly for about

1456 km (905 miles) to Cairo, I1linois, where it joins the Mississippi River.

The Ohio River is highly regulated by many reservoirs on its tributaries and
by numerous locks and dams. The nearest locks and dams to the Beaver Valley
site are the New Cumberland Locks and Dam located about 31.7 km (19.7 miles)
downstream of and the Montgomery Lock and Dam located about 4.8 km (3.0 miles)
upstream. The New Cumberland Dam creates a pool in the Ohio River that extends
upstream past the station site. Thus the water level in the Ohio River (New
Cumberland Pool) at the site is dependent on the New Cumberland Dam, which is
operated by the U.S. Army Corps of Engineers. Normally the pool elevation is
maintained at elevation 202.5 m (664.5 feet) for river flows up to 566.3 m®/sec
(20,000 cfs). Flows in excess of 566.3 m®/sec (20,000 cfs) wil)l cause the
level in the New Cumberland Pool to increase as follows:

Elevation
Flood stage m (ft) ms)
Normal water level 202.5 (664.5)
25-year flood 210.3 (690.0)
100-year flood 211.8 (595.0)
Standard project flood 214.9 (705.0)
Probable maximum flood 222.5 (730.0)

The major tributary to the Chio River upstream of the Beaver Valley site, in
addition to the Allegheny and Monongahela Rivers, is the Beaver River, which
flows into the Montgomery Pool about 15.3 km (9.5 miles) from the plant site.
Average flows in the Allegheny, Monongahela and Beaver Rivers are 545 m3/sec
(19,270 cfs), 347 m*/sec (12,260 cfs), and 100 m*/sec (3,530 cfs), respec-
tively. For the Ohio River at the site, the average flow is about 1040 m®/sec
(36,700 cfs). The Towest flow of record occurred during the record drought of
1930 when a minimum flow of 35 m®/sec (1250 cfs) flowed past the site. Since
that time, however, eight reservoirs with low flow augmentation capability
have been constructed. The Corps of Engineers estimates that, based on the
present system of reservoirs in the Ohio River basin, a minimum flow of about
113 m3/sec (4000 cfs) could be expected at the site for hydrologic conditions
similar to the record drought of 1930. The once-in-10-year, 7-day-duration
low flow is estimated to be about 147 m3/sec (5200 cfs). The river stage for
both the drought of record and the 7-day 10-year low flow is 202.5 m (564.5 feet)
ms] because, as stated above, the New Cumberland Pool is maintained at this
elevation for flows up te 566 m3/sec (20,000 cfs). At elevation 202.5 m
(664.5 feet) ms), the river is about 457 m (1500 feet) wide and has an average
depth of about & m (20 feet).

The finished station grade elevation varies from 222.6 m (730.3 feet) ms] to
224 m (735 feet) ms] except along the river where the intake and outlet
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structures are located. In this area, tne grade elevation is about 205.7 m

(675 feet) ms'. The majority of the station is located about 20 m (66 feet)
above the normal water level. The intake and outlet structures are by necessity
located at the river's edge.

Before the start of construction of the station, Peggs Run flowed through the
site from the south. To provide space for the cooling towers, a portion of
Peggs Run had to be relocated closer to the fill supporting the south approach
to the Shippingport bridge. As shown in Figures 4.9 and 4.11, a 427-m (1400~
foot) portion of Peggs Run is now enciosed in a 4.6-m (15-foot) culvert. This
culvert is being lengthened an additional 122 m (400 feet) at the northern end.
The culvert empties into an open channel before it enters the Ohio River.

4.3.1.2 Groundwater

The groundwater descriptions in FES-CP Section 2.6.2 are still valid with the
inclusion of the following discussion. The station is located on a terrace of
alluvial deposits that were deposited by the higher stages of the ancestral
Ohio River drainage system during the Pleistocene period. The terrace is
about 1219 m (4000 feet) long and 549 m (1800 feet) wide at its widest point.
It is more than 30 m (100 feet) thick and consists predominantly of sands and
gravels. The hydraulic conductivity of these alluvial deposits has been
estimated to range from 1.7 x 10-% to 6.1 x 10-3 cm/sec (5.7 - 10-% to

2.0 x 10-* fps).

Underlying the terrace deposits is bedrock of Pennsylvanian age. This bedrock
is a carbonaceous shale, which dips southeastward at about 2.8 to 3.8 m/km (15
to 20 feet/mile) and has - surface elevation of about 189 m (620 feet) ms] at
the site.

The sands and gravels in the terrace deposit on which the station is located

form the only significant aquifer in the site area. Downstream of the station,
the terrace pinches out against the steep bedrock valley wall. To the northeast,
it is limited by a buried bedrock bench that extends almost to the river's

edge. The bedrock and the upland region south of the station effectively

isolate the terrace and direct the groundwater flow toward the river.

Recharge to the terrace aquifer is primarily from precipitation in the immediate
area. Additional recharge occurs during periods of rising river levels because
the terrace aquifer and the river are hydraulically connected. Groundwater
occurs under hydrostatic conditions with the phreatic surface having a contour
in subdued relief approximating the ground surface. Beneath the station, the
groundwater elevation is normally at about 203 m (665 feet) ms] and movement

is directed in a northwest direction towards the Ohio River.

Groundwater wells within the site boundary consist of two construction wells,
two wells which supply water to the Shippingport Atomic Station (which is
located adjacent to and southwest of the station), and two wells that will sup~
ply domestic water to the support buildings. Non~ of these wells are located
downgradient from Unit 2.

4.3.2 Water Quality

Data on water quality in the Qhio River near the station has improved, based on
a review of 1976-1980 data presented to update the 1968-1970 data used in the
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FES-C? (see Table 4.8). The increase in alkalinity and decreases in sulfate,
iron, and manganese may be attributed to reduced inputs of acid mine drainage
(ER-OL Section 2.4.5.13), which was felt to dominate water quality in the New
Cumberland Pool when the FES-CP was prepared (FES-CP Section 2.6.1). Reduced
concentrations of ammonia and nitrate nitrogen may be attributed to reduced
discharges of pollutants from sewage treatment (ER-OL Section 2.4.5.11) and
industrial sources (EPA, 1976). It appears that the "further improvements" in
water quality anticipated by the FES-CP have been realized. Water quality data
from river samples collected near the station site are presented in Table 4.8.

Data presented by the applicant in the ER-OL on water temperature in the Ohio
River are similar to those given in the FES-CP. The range of average monthly
water temperatures given in the FES-CP was 3.2°C (37.7°F) (January) to 26.2°C
(79.2°F) (July and August), based on 1946-1966 data; more recent data (1964-1977)
produced a range of 2.5°C (36.5°F) (January) to 26.4°C (79.5°F) (August)
(ER-OL Section 2.4.4). Data presented by the applicant for 1964-1977) (ER-OL
Figure 2.4-11) are similar to those given in FES-CP Table 2.2 for the percent
of time a given water temperature is equaled or exceeded: for each data set,
the maximum is about 30°C (86°F) with a temperature of 27°C (80°F) equaled or
exceeded 10% of the time, and a temperature of 10°C (50°F) equaled or exceeded
63% of the time.

FES-CP Section 2.6.3 listed Pennsylvania water quality criteria for the Ohio
River as follows: dissolved oxygen to exceed 5.0 mg/L as a daily average, with
a minimum of 4.0 mg/L at any time; pH to be within the range of 6.0 to 8.5
standard units, except where higher values result from photosynthesis; tempera-
ture not to exceed specified 1imits that range monthly from 10°C (50°F) in
January and February to 32°C (89°F) in July and August; and total dissolved
solids (TDS) not to exceed 500 mg/L as a monthly average and 750 mg/L at any
time. Current Pennsylvania and CRSANCO (Ohio River Valley Water Sanitation
Commission) criteria (ER-OL Tables 5.1-4 and 5.1-5) are identical for TDS and
dissolved oxygen and slightly more lenient for pH (maximum of 9.0 permitted).
ORSANCO monthly temperature maxima are similar to the earlier Pennsylvania
criteria, but also allow only a maximum rise of 2.8C° (5F°) rise above ambient.
The current Pennsylvania criteria allow no more than a 2.8C° (5F°) rise above
ambient (no temperature increase when ambient temperature is at least 31°C
(87°F)), with temperature change not tc exceed 1.1C° (2F°) per hour. In addi-
tion, the current Pennsylivania and ORSANCO criteria cover a variety of other
variables, including trace elements, nutrients, organics, bacteria.

As noted by the applicant (ER-OL Section 5.3.2 and Table 5.3-4), maximum 1974
ambient river concentrations of aluminum, fecal coliform bacteria, copoer,
total iron, lead, phenolics, zinc, total cyanide, and mercury exceeded the
Pennsylvania criteria. Annual mean concentrations from 1976-1980 of phenolics,
copper, total iron, lead, mercury, and zinc for some years also exceeded the
state criteria (ER-OL Table 2.4-10).

4.3.3 Meteorology

The discussion of the general climatology of the site and vicinity in the
FES-CP remains essentially unchanged. However, the FES-CP did not include a
discussion of scme of the ssvere weather phenomena experienced in the region
of the Beaver Vailey plant., A variety of severe weather phenomena-=~incliuding
thunderstorms, tornadoes, and hurricanes==-occurs in the region. About 53
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thunderstorms can be expected to occur on about 36 days each year. Hail often
accompanies severe thunderstorms. During the period 1955 to 1967, eight
occurrences of hail with diameters 19 mm (3/4 inch) or greater were reported

in the l-degree latitude-longitude square containing the site. Tornadoes are
not uncommon in the region. For a l-degree latitude-longitude square (3323 km?)
containing the s.te, an average of about 1.04 tornadoes per year were reported
for the period 1954 to 1981. Using an average tornado path area of 1.42 km?,
the computed probability of occurrence for a tornado at the plant site is about
1.6 x lu-* per year. The applicant has computed a lower probability of occur-
rence (about 1.4 x 10-% per year) based on a much smaller tornado path area
(1.04 km?) and a higher annual frequency (1.22 tornadoes per year) using the
period 1950 to 1981.

High wind speed occurrences in the area are usually associated with severe
thunderstorms and extratropical cyclones. The highest “"fastest mile" wind
speed reported at Greater Pittsburgh Airport was 93.3 km/hour (58 mph) in
February 1967.

Since the issuance of the FES-CP, the applicant has collected additional onsite
meteorological data. Wind data taken from the 10.7-m level of the onsite mete-
orological tower for a S5-year period (January 1976 to December 13980), as sum-
marized by the applicant, indicate prevailing winds from the southwest (10.5%)
and west-southwest (10.2%), with a secondary peak frequency from the southeast
(9.2%). Winds from the north-northeast and north-northwest for this period
occurred least frequently; each occurred less than 4% of the time. The mean
annual wind speed observed at the 10.7-m level of the onsite meteorclogical
tower for the period 1976 to 1980 was about 1.9 m/sec (4 mph), with calm condi-
tions (defined as wind speeds less than the starting threshold of the anemo-
meter) occurring almost 0.8% of the time.

Wind data taken from the 152-m level of the consite tower for the 5-year period
(1976 to 1980) indicate prevailing winds from the southwest, west-southwest,
and west (totaling 37.7%). Winds from the ncrth-northeast direction occurred
least frequently, 2.7% of the time. The mean annual wind speed observed at the
152-m level of the tower for the 1976 to 1980 period of record was about

4.5 m/sec (10 mph), with calm conditions occurring about 0.2% of the time.

Atmospheric stability assessments based on vertical temperature difference meas-
urements for the S5-year periocd (1976-1980) have been summarized by the appli-
cant for a shallow (45.7-m to 10.7-m) layer and a deep (152-m to 10.7-m) layer.
Unstable conditions (indicating rapid diffusion rates) occur 21.6% and 5.0% of
the time in the shallow and deep layers, respectively. Neutral and slightly
stable conditions predominate and occur 53.2% and 80.1% of the time in the
shallow and deep layers, respectively. Moderately stable and extremely stable
conditions (indicating slow diffusion rates) occur 25.3% and 14.9% of the time
in the shallow and deep layers, respectively.

A complete description of local and meteorological conditions, including
summaries of onsite data, is in both the ER-OL and FSAR.
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4.3.4 Terrestrial and Aquatic Resources
4.3.4.1 Terrestrial Resources

The piant facilities are located mostly on ancient Ohio River floodpliains,
surrounded by forested uplands (Figures 4.1 and 4.2). The vegetation and
wildlife of the site are characteristic of disturbed wooded and shrubby areas
~ in southwestern Pennsylvania. The deciduous upland forest communities (ER-OL

Table 2.2-5) are early successional or subclimax forests. The area has been
affected by coal mining, maintenance of pipeline and transmission corridors,
selective loyging and farming on the more level uplands, and natural perturba-
tions (fall webworm, locust leaf miner, Dutch elm disease, and ice and wind
storms). Nevertheless, the unused areas of the site provide habitat for many
species of wildlife (ER-OL Tables 2.2-11 through 2.2-16).

ER-OL Section 2.2-1 presents substantially more data on the terrestrial biota
of the site than were in FES-CP Section 2.8-1. These data were obtained fror
April 1974 to June 1975 (NUS, 1976). The white-footed mouse (Peromyscus leucopus)
and short-tailed shrew (Blarina brevicauda) were the most common small mammals
sampled on the site. The white-tailed deer (Odocoileus virginianus) is the
anly big game animal that occurs on the site. During the study period, tracks
¢f raccoon (Procyon lotor), muskrat (Ondatra zibethicus), opossum (Didelphis
virginiana), and fox (Urocyron cinerecargenteus) were observed (ibid). he
site is not an important waterfow! breeding area, nor is it in a major flyway.
Mallards (Anas platyrhynchos) were the only waterfowl observed in the Ohio
River adjacent to the site during the study period (ibid).

Sixty-three species of birds were recorded on the Beaver Valley site during the
summer of 1974; 48 were presumed to be breeding there (ibid).

Most of the area adjacent to the Beaver Valley-to-Crescent transmission line
right-of-way is woodland (Table 4.7). The right-of-way clearing was completed
in 1974 (ER-OL response to guestion E290.3). ER-OL Section 5.5.1 states that
the right-of-way is maintained by spraying for broadleaf species with adjustable
handguns from trucks on existing access roads. After this treatment, the area
will be covered by grasses, herbs, weedy shrubs, and blackberries. In deep
wooded valleys where there is adequate clearance between the tops of trees and
the electrical lines, vegetation is not cleared.

4.3.4.2 Aquatic

As shown in Table 4.9, a much greater number of fish species have been collected
recently (1980 to 1983) at the Beaver Valley site than were listed in FES-CP
Tables 2.8 and 2.10 as having been taken in 1968 and 1971. At least 24 spec'es
that were collected in 1980 to 1982 were not taken in the 1968 and 1971 collec-
tions discussed in the FES-CP. Of the five species 'isted in the FES-CP but

not collected in 1980-1983, all but one were caollected from 1975 to 1979
(Duquesne, 1981).

Three factors seem to account for this recorded increase in species diversity
gver a decade. First, the data reported in the FES-CP were based on relatively
limited sampling (1 month in each of 2 years), while the applicant's opera-
tional monitoring program has involved a much greater effort. Second, the data
reported in the FES-CF were based on rotenone surveys and gill-net sampling,
while the more recent data were obtained with gill netting, electrofishing,
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cast seining, baited minnow trapping, plankton netting, and collecting fish
impinged on the traveling screens. Third, many fish populations that had been
eliminated in the upper Ohio River by deteriorating water quality have since
1970 begun to return as water quality improves (Pearson and Krumholz, 1984).
(The improved water quality at the Beaver Valley site is discussed in Sec-
tion 4.3.2.) This recovery of Ohio River fisheries confirms the relationship
between water quality and fish distribution that had been observed during a
short-term study in 1957-1959 (Krumholz and Minckley, 1964).

Numerically dominant fish in the 1968 and 1971 collections were channel catfish,
carp, and yellow and brown bullhead. Fish that dominated the more recent
collections may reflect not only actual changes in the species of the fish
community, but also differences in sampling methods. Thus, the electrofishing
collections were numerically dominated by emerald shiner, sand shiner, blunt-
nose minnow, and gizzard shaa; the gill-netting collections by channel catfish,
carp, walleye, sauger, spotted bass, and gizzard shad; the cast-seining collec-
tions by emerald shiner; and the minnow trap collections by emerald shiner,

sand shiner, bluntnose minnow, and spotfin shiner (Duquesne, 1981, 1982, 1983,
and 1984).

The applicant and the staff have developed independent estimates of the fish
harvest potential for the Ohio River in the vicinity of the plant site. The
applicant reports that no commercial fishing is allowed in the Pennsylvania
portion of the river near the site and that no commercial fishing licenses
have been issued in the West Virginia portion within an 80-km (50-mile) radius
of the site (ER-OL Section 2.1.3.2.3.1). The applicant estimates the recrea-
tional (sport) fish harvest for the Pike Island Pool and the West Virginia
portion of the New Cumberland Pool tc be about 13,800 kg/yr (30,400 1b/yr).
Of the estimated recreational harvest, about 55% is carp, 22% catfishes, and
15% centrarchids (i.e., sunfishes, crappies, and bass) (ER-OL Table 2.1-14).
For use in liquid pathway dose calculation, the applicant assumes the edible
weight of the recreational catch to be 6200 kg/yr (13,700 1b/yr) (ER-OL

Table 5C-4).

The staff's estimates for commercial and recreational harvests have been
developed for the river segment approximately 80 km (50 miles) from the Beaver
vValley site (at Ohi. River mile 35.0) downstream to Pike Island Dam (.t Ohio
River mile 84.3). 7The water surface area for this segment is 3408 ha

(8420 z:res), as estimated by the applicant (response to staff question E291.7).

The staff estimates the potential annual harvest to range from 60,660 kg/yr
(133,700 1b/yr) to 927,300 kg/yr (2,044,400 1b/yr). Of the estimated total,
the range of potential commercial harvest is from 13,290 kg/yr (29,300 1b/yr)
to 766,800 kg/yr (1,690,500 1b/yr), and the range of potential recreational
harvest is from 47,370 kg/yr (104,400 1b/yr) to 160,520 kg/yr (353,900 1b/yr).
No harvest of shellfish for human consumpticn i1s expected from this river
segment.

The lower end of the range for the commercial harvest estimate is based on a
mean value of 3.9 kg/ha for rate of yield reported for reservoirs in the QOhio
River basin (Leidy and Jenkins, 1977); the upper end is based or a yield of
225 kg/ha derived by McLean (1983) using lock chamber rotencne data taken
between Chio River miles 500 and 600. The staff gives the range in lieu of
site~-specific data and believes that the potential for commercial harvest, if
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a fishery were allowed to develop as water quality improves, is more likely to
be toward the lower end of the range. The upper end of the range can be used
in a conservative worst case estimate of the liquid pathway dose.

The range for the recreational harvest estimate is based on potential yields
of 13.9 kg/ha reported by Leidy and Jenkins (1977) and the 47.1 kg/ha derived
by McLean (1983) from cove rotenone data in the vicinity of the Marble Hill
Nuclear Station site. As with the commercial harvest estimate, the actual
yield for recreational fishing is expectad to be nearer the lower end of the
range, but the upper end is provided for a conservative estimate of dose.

The difference between the applicant's and staff's estimates of total fish
harvest near the site results from the staff's inclusion of a commercial
fishery in the estimate. Although no commercial fishery presently exists, the
staff takes the optimistic view that, with improved water quality, and reesta-
blishment of native fish stocks, a commercial fishery could develop during the
operational life of Unit 2.

In the FES-CP, the staff speculated that the Ohio River fish at the site "prob-
ably spawn primarily in the tributaries or near the mouths of the tributaries
where the substrate and water quality are desirable, although some undoubtedly
spawn in the slack water afforded by nearby Phillis lsland.” Pearson and
Krumholz (1984) felt that channels behind islands are important areas for
speleophils (a group that includes bluntnose minnow, yellow bullhead, and chan-
nel and flathead catfish) and phytophils (a group that includes white crappie,
largemouth bass, goldfish, carp, and banded killifish). They also concluded,
however, that spawning in the river was more important to the species found
there than was spawning in or at the mouths of tributaries.

A comparison of ichthyoplankton densities in the back channe) of Phillis
Island with those measured along a transect across the Ohio River perpendi-
cular to the main intake structure (Table 4.10) shows that densities in the
back channel were consistent with those in the main channal. Had the back
channel been a particularly productive spawning area, this might have been
reflected in higher ichthyoplanktan densities relative to the main channel;
this does not appear to have bee. the case. Cyprinids constituted the majority
of the ichthyoplankton collected trom 1980 to 1982 both in the back channel
(85% to 89%) and in the main channel (79% to 96%) (Duquesne, 1981, 1982, and
1983). This provides further evidence that this back channel is not a unique
spawning area in the Ohio Rive .

Corbicula fluminea has been present in the waters of the Ohio River at or near
the Beaver valley Unit 2 site since 1975 (Duguesne, 1981 and 1983). Although
most populations of these bivalves are found downstream of the Unit 2 site
(Taylor, 1980; Counts, 1383), othar populations are located upstream of the
site. Taylor (1980) reported C. fluminea in the Ohio River at Pittsburgh.
However, he did not find these bivalves in significant numbers upstream of
Williamstown, West Virginia. Zeto (1982) reported C. fluminea from the
Monongahela River in West Virginia. According to personnel at the University
of Delaware, an examination of the zoogeographic data base for C. fluminea at
the university revealad specimens were also collected at Lock and Dam 8, near
New Genava, Pennsylvania. None of the populations contained high numbers of
bivalves.
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Although the Ohio River at the Unit 2 site is near the northernmost zoogeo-
graphic limits of Corbicula fluminea, water temperatures are sufficiently warm
to allow survival and successful reproduction of these bivalves. It is antici-
pated that two spawning seascons per year are to be expected in the Ohio River
Corbicula fluminea populations near the plant site.

The applicant expects continued contribution of Corbicula to the benthic
community in the Ohio River at the site (ER-OL Sectiom 2.2.2). Although no
Corbicula were collected in 1979 and 1980, the applicant reports that Corbicula
were found in 1981 sampling and are unlikely to disappear from the river near
the site unless major long-term changes in physical habitat conditions occur
(response to staff question £291.6).

Corbicula fluminea has been found within the Unit 1 cooling system (Duguesne,

: proximately 30 shells were removed from the reactor plant component
cooling water heat exchangers in 1981. Although the applicant did not state
whether these "shells" were alive or dead, their size (12.7 mm, 0.5 inch)
indicate they were relatively young. No other fouling of water systems was
noted in that report, and no operational problems have been reported as a
result of biofouling by these bivalves at Unit 1.

Plans for biofouling control are described in ER-OL Section 3.4.2.7 and are
evaluated by the staff in the SER (scheduled to be published in late 1985).

The primary control scheme for the service water system components utilizes the
Unit 1 chlorination system (see Sections 4.2.3, 5.3.2, and 5.5.2.2 of this
statement).

Peggs Run, the tributary of the Ohio River that receives the effiuent from the
Unit 2 sewage treatment plant (Section 4.2.6), is a highly disturbed stream.
At the station, much of Peggs Run is underground in a culvert or is contained
in an artificial channel of steel sheet piling (ER-OL Section 2.4.3). Mine
drainage from the upper watershed has apparently produced a substrate degraded
by an oxidized iron floc and supportive of only limited macrobenthic popula-
tions, according to a personal cbservation during a site visit by an NRC staff
member on April 3, 1584. The stream is isolated from its embayment on the
Ohio River by an artificial waterfall near the Unit 1 cooling tower.

4.3.5 Endangered and Threatened Species
4.3.5.1 Terrestrial

Ne piant or animal species listed as endangered or threatened by the U.S. Fish
and Wildlife Service (U.S. Department of the Interior, 1983a) or the State of
Pennsylvania (Western Pennsylivania Concervancy, 1984) was found at the site or
en the transmission corridor (ER-OL Section 2.2.1.2). The small whorled
pogonia (Isotria medeoloides), an endangered plant on the Federal list, occurs
in mixed second growth harawood forests; in Pennsylvania it is currently
reported in Centre County (Kulp, 1983) about 282 km (175 miles) from the site.

Thiae Federally listed endangered birds may ba found as transient species in

the Beaver Valley area. They are the bald eagle (Haliaeetus leucocephalus),
paregrine falcon (Falco peregrinus), and Kirtland's warbler (Uendroica kirt-
landii). There is no listed critical habitat for these syecies in vi.e project
area (ibid). A bald eagle has inhabited the general area (FES-CP Section 2.8.1)
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but was not seen during the 1974-1975 ecological studies. Unit 2 is also within
the historic range of the endangered Indiana bat (Myotis sodalis), but there
are no popuiations known to occur in the area.

4.3.5.2 Aquatic

No Federally listed endangered or threatened species have been collected at
the Beaver Valley site from 1970-1983, nor were any such species listed in the
site description portion of the FES-CP (U.S. Fish and Wildlife, 1983).

Four fish species being considered for listing by the U.S. Fish and Wildlife
Service (1982) may have been found historically in the area but have not been
taken in recent collections: lake sturgeon (Acipenser fulvescens) has not

been rzported from the Qhio River in the last 30 years; paddlefish (Polyodon
spathula) has not been reported from above river mile 429 since 1970; eastern
sand darter (Ammocrypta pellucida) has not been reported from above river mile
200 since 1920; and longhead darter (Percina macrocephala) has not been reported
from the Ohio River since 1920 (Pearson and Krumholz, 1984).

No fish species considered endangered or threatened by the State (Pennsylvania
Fish Commission, 1979) have been taken in recent collections at the site
(Table 4.9). Three fish species considered "status indeterminate" (insufficient
data to assess status) by the State have been taken in recent sampling at the
site: channel darter, sauger, and spotted bass. Skipjack herring, listed in
the project area in the FES-CP, had not been collected recently at the site;
it was believed that skipjack herring was not found in the state (as of 1979).
However, DOI (see Appendix A) states that this species has been collected
“upstream from the site." Consequently, it is possible that skipjack herring
is now found in the project area. Black bullhead, also listed in the FES-CP
but not recently collected at the site, is considered "status indeterminate."

The U.S. Fish and Wildlife Service reports that three Federally listed species
of endangered molluscs have historically occurred in the upper Ohio River;
these are the orange footed pearly mussel (Plethobasus cooperianus, renamed
Plethobasus striatus), pink mucket pearly mussel (Lampsilis orbiculata, renamed
Lampsilis abrupta), and the rough pig toe (Pleurobema plenum) (Kulp, 1983).
The first two species are reported to have included Pennsylvania in their
historic range (U.S. Fish and Wildlife Service, 1983). Although there have
been no recent collections of these endangered species from the Ohio River,
the Fish and Wildlife Service notes that significant changes have taken place
in the river since these molluscs were last collected, resulting in improved
water quality and conditions for mussels (Kulp, 1984).

4.3.6 Historic and Archeological Sites

FES-CP Section 2.4 discusses historic and archeological sites. At present, in
the 16-km (10-mile) area around the plant, there are 12 sites that are included
in the National Register of Historic Flaces. Five of the listings are in
Pennsylvania, two in Beaver and one each in Bridgewater, Aliquippa, and Industry.

| The six sites in Ohio are all in or near East Liverpool. One site is in New

| Manchester, West Virginia. With the exception of the marker designated as
Beginning Point of U.S. Public Land Survey on the Pennsylvania-Ohio boundary
(7.68 km west-northwast from the station), all of the sites are more than 8-km

| from the station. The operation and maintenance of the plant is not expected

| to affect any of the properties.

|
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4.3.7 Socioeconomic Characteristics

The general socioeconomic characteristies of the region, including demography
and land use, are in FES-CP Section 2.3. As indicated in the FES-CP, the
plant is on the south bank of the Ohio River in Beaver County, Pennsylvania,
about 40 km northwest of Pittsburgh.

The 16-km area surrounding the station site includes portions of Beaver County,
Pennsylvania; Columbiana County, Ohio; and Hancock County, West Virginia. The
river valley portions of the area are highly industrialized and include steel
mills, zinc smelting, petroleum refining, and plastic, glassware and electrical
equipment manufacturing. In the area removed from the river valley, the
country side is rural, consisting of scattered farms, small communities,
forestland, and open space. The nearby major residential areas include East
Liverpool, Ohio (1980 population 16,687), which is about 8 km west of the
station, and Aliquippa Borough, Pennsylvania (1980 population 17,094), which

is about 13 km east of the site. According to U.S. Bureau of Census data, the
Beaver County population declined from 208,418 persons in 1970 to 204,441
persons in 1980. The Aliquippa Borough population fell from 22,277 in 1970 to
16,687 during the same decade.

According to the applicant, the 1980 residential population within 16 km of
tiie site was estimated to be 141,286 persons. More than 124,000 persons are
in the 8-16 km area around the plant. Of these, more than three-fourths are
in the west, northeast, east-northeast, east, and east-southeast sectors (FSAR
Table 2.1-3). The residential population in the year 2010 within 16-km is
estimated to be 148,600 (FSAR Table 2.1-7).

The staff has reviewed the applicant's demography data by comparing its estimates
with independent sources and has found the applicant's estimates reasonable.
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Table 4.1 C(Classification of site acreage by
vegetation type and land use

Area* Vege ation
study

arec as**

Type Subtype

&
o | &
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N e

4,16,18

3
7,10-14,17
8,15

2
6,9
1

Deciduous forest Black locust, black cherry
Mixed mesophytic
Mixed oak, sugar maple
Beech, maple
Black locust, tree-of-heaven
Moutain laurel, mixed oak
Siiver maple, sycamore
Subtotal
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Scrubland Mountain laurel, hawthorn
01d field
Subtotal

~N

Power plant and Transmission corridors
associated Unpaved roads (not on
facilities transmission corridors)

Pipeline

Power plant

Spoil areas

Subtotal

1

29.
194.

25.
0.
1 M

11.2 27.

TOTAL 202.8 501.

~N

o o W - r o W & o~ N G0 & b

-
s

Other disturbed Rights-of-way (paved roads)
areas 0il tank
Abandoned single-family
duellin? (removed)
Subtota

—

(<]

N O NINW SOOW 0 WU Wi w oW
A —

100.

*Subtotals may not add up to the totals shown because individual numbers have been
rounded.

**Indicated on Figure 4.1.
Source: ER-QOL Table 2.2-1
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Table 4.2 Soil mapping units onsite that qualify as prime
farmland and farmland of statewide importance as

ted by the Soil Conservation Service
(USoA 1384

ER-0L

(Fig. 2.2-2) SCS

e Y
02 AL, 2A1 PO Pope silt loam® 0-3
a5 82 Gn8 wellston silt loam® 3-8
14 €2 GnC Gilpin silt loam® 8-15
45 C2 Gné wellston silt loan® 8-15
§7 €2 WhC wharton silt loam® 8-15
73 82 CoB Conotton gravelly loam? 3-8
340 82 AgB Allegheny silt loam® 2-8
382 82 MoB Monongahela silt loam® 3-8
342 €2 MoC Monongahela silt loam® 8-15
MS CO ugl Urbanland=Gilpin complex ' 8-25
MT AB Ufe Urbanland-Conotton complex® 0-8
MT CO ufd Urbanland-Conotton complex™ '’ 8-25
MA AB Ub Urban and i1l lang® 0-3

'Princ farmland.

bFarmland of statewide importance.

50l types upon which the plant facilities are located.

dlf described, this unit with 0-3% slopes would probably
include soil types that qualify as prime farmland such as

Pope, Phila, Menon

Conotton gravelly

Source: USDA, 1982, 1984
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Table 4.3 Estimated water quality of Unit 2 blowdown,

average and maximum concentrations

Blowdown concentration, mg/L

Constituent average max imum
Total dissolved solids 365.0 832.8
Total chromium <0.05 0.07
Hexavalent chromium <0.0036 0.0072
Nicke! <0.02 0.05
Free available chlorine* 0.2 0.5
Calcium 49.5 120.0
Total iren 2.7 9.1
Dissolved iron <0.09 <0.12
Hardness (as CaC0,) 180.7 417.6
Methyl orange alkalinity 41.6 79.2
(as CaC0,)

Total acidity (as CaCOy) 9.7 28.8
Sulfate 155.9 388.8

*Will be released only during the period of chlorination

(see Section 4.2.3).

Source: ER-OL Table 5.3-3
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Table 4.4 Deleted from the FES




Table 4.5 Deleted from the FES
4-36
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Table 4.6 Deleted from the FES
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Table 4.7 Beaver Valley-to-Crescent transmission
line right-of-way land use

Land use ength Area Percent of

| | classification FiTJLJElTFTTii ha  acres total area
woodland 17.4 10.84 74.7 184.49 71.72
Pasture 1.3 0.79 4.7 11.66 4.53
Cropland 4.2 2.60 17.3 42.85 16. 66
Commercial 0.2 0.13 0.6 1.37 0.53
Residential 0.8 0.50 2.1 5.17 2.01
Water bodies 0.03 0.02 0.1 0.27 0.10
Roads L4 0.23 1.4 3.41 1.33
Strip mines 1.1 0.69 3.2 8.02 .12
TOTAL 25.4 15.80 104.1 257.24 100.0
Source: ER-OL Table 3.9-1

Table 4.8 Comparison of water quality in the Ohio River near the
station: 1968-1970 data cited in the FES-CP and 1976~

1980 data (al) data except for pH expressed as mg/L)
1976-1980"!
Constituent 1968-1970°2 RM? 15,2 RM 40.2
} pH 6.76 6.2-8.0 6.1-8.5

Alkalinity 21.80 25.5-28.7 35.3-35.94
Suspended solids 32.00 29.5-56.1 27.4-87.5
Ammonia nitrogen 0.98 0.32-0.53 0.29-0.60
Nitrate nitrogen 1.43 0.70-1.03 0.83-1.24
Sulfate 125.00 89.4-99.9 82.1-90.4
Total iron 14, 20 2,01-2.76 1.64-4.13
Manganese 5.20 0.36-~0.51 0.36-0.57
Phenol 0.01 0.0047-0.0090 0.0052-0.0121

IMean value reported in FES-CP Table 2.3 for RM 40,
2Range of mean values reparted fn ER-OL Table 2.4-10.
33M = river mile; Beaver Vallay is located at RM 34.7,
40ata reported for only 2 years out of 4.
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Table 4.9 Ohio River fishes at the Beaver Valley site:

comparison between the FES-CP and more recent data

Fish FES-CP* 1980-83**
Minnow family (Cyprinidae)
bluntnose -1nno- (Pi les notatus) X X
carp ( i ! X X
common § ncr rop i rnutus) X
emerald shiner (iif? n$1gg!) X X
golden shiner ( eucas) X
goldfish (Carass X
mimic shiner (Ng X X
sand shiner (Notron M X X
spotfin shiner (Notrog opterus) 1 X
spottail shiner (Ng ' 50 X
river chub ( X
Sucker family (Catostomidae)
northern hog sucker (Hypentelfium
nigricans) X
rcgﬁirsc (Moxostoma spp.) X .
quilliback (Carpiodes cyp ) X X
river carpsucker (Larpiod pio) X
white sucker (Catos rsoni) X X
Perch family (Percidae)
dohnny darter ( nigrum) *
log perch (P n rodes X
channel darter rcina copelandi) X
scu?.r (Stizostedion canadense X
walleye (5tizo vitr X X
yellow perc erca flavescens) X X
Silversides family (Atherinidae)
brook silverside (Labidesthes sicculus) «
Topminnow family (Cyprincdontidae)
banded ki11ifish (Fundulus diaphanus) X

Herring family (Clupeidae)

gizzard shad (Dorosoma cepedianum) X
skipfack (or "river") herring (Alosa “

ghrysechloris)
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Table 4.9 (continued)

Fish FES-CP* 1980-83**
Sunfish family (Centrarchidae)

bluegill ( X X

green sunfis X X

pumpkinseed (Lepom X

rock bass (AmbTopTite X

smallmouth b ) X X

] ) X X

spotted bass (Micropterus pt , X

white crappie (Pomo X

black crappie (w) X X
Catfish family (Ictaluridae)

black bullhead (I as) X

brown bullhead .ﬂ"ll'ﬁ!!ls‘[‘* JJosus ) h

c?anno catfish (lc A )) X X

flathead catfish (Pylod olivaris X

white catfish (lctalurus ratus) X

yeliow bul Inead (TCEATurds natalis) . ;
Pike family (Esocidae)

muskellunge ( Ll

northern pike X

tiger muskellunge x

L._masquinongy hy x

Trout=-perch family (Percopsidae)

trout-perch (Percopsis omiscomaycus) X
Sea~bass family (Percichthyidae)

white bass (Morone chrysops) X
Orum family (Sciaenidae)

freshwater drum (Aplodinotus grunniens) X
Gar family (Lepisosteidas)

longnose gar (Lepisosteus osseus) X

®FES-CP Tanle 2.8 (applicant's precperational gill net sampling,
October 12<14, 1971) and Table 2.10 (data from EPA, Septamber 19,

1968, based on rotenone sampling at Montgomery Lock and Dam,

Beaver County, Pannsylvania).

**Ququesnre (1981, 1982, 1983, 1984), Tables V=E-2, V+F-],

VeH=1.
Beaver Valley 2 FES 4-49
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Table 4.10

Ichthyoplankton (fish eggs and larvae) density (number per

) measured in the channel behind Phillis Island and

in the main channel of the Ohio River

Behind Main channel of

Phillis Island Ohio River
Date Surface Bottom Surface* Bottom**
April 23, 1980 0.84 0 0 0-1.01
May 21, 1980 0.94 0 0-7.37 1.20-1.27
June 19, 1980 10.73 7.65 9.94-37.62 4.70-13.61
July 22, 1980 131.56 63.11 22.58-400.53 15.57-117.28
April 20, 1981 0.93 1.32 0 0
May 12, 1981 0 0 0-1.32 0-2.25
June 17, 1981 36.65 18.58 14.38-80.33 31.10-31.62
July 22, 1981 19.10 14.08 29.28-64.62 10.00-20.83
April 19, 1982 0 d 0 0
May 18, 1982 0.80 8.04 0-4.42 7.60-17.86
June 21, 1982 3.16 12.12 3.70-6.51 10.09-38.78
July 20, 1982 17.75 27.16 10.91-56.01 11.98-20.98
April 13, 1983 0 0 0-1.06 1.03-2.26
May 11, 1983 0 0 0 0-0.82
June 14, 1983 1.88 6.42 0-2.88 30.84-31.07
July 12, 1983 6.35 79.94 4,.72-66.94 32.73-87.37

*Range from Stations 1, 3, and 5.

**Range from Stations 2 and 4.

Source:
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5  ENVIRONMENTAL CONSEQUENCES AND MITIGATING ACTIONS
5.1 Résumé

This section evaluates changes in environmental impacts that have developed
since the issuance of the FES-CP.

Section 5.2 discusses changes in impact to land use. The effects of both an
incr-ase in total site acreage and minor alterations to the transmission lines
are addressed.

Section 5.3 includes changes in impacts to water use, and water quality, as
well as other hydrologic impacts. The increase in free available chlorine
concentration, and the changes in station water use are identified.

Air quality impacts resulting from nonradioactive atmospheric pollutants that
were not addressed in the FES-CP are addressed in Section 5.4

Section 5.5 discusses changes in impacts to both terrestrial and agquatic
ecology. Changes in terrestrial impacts are further defined by plant-specific
data on cooling tower operation and additional information on ice formation as
a result of cooling tower drift during ice storms. Changes in aquatic impacts
include: variations in mortality of various fish species resulting from

intake structure impingement; a decrease in the effects of thermal reieases;
the release of chemical discharge to Peggs Run (not anticipated in the FES-CP);
and a decrease in the effects of thermal or chemical discharge on spawning.

Impacts to endangered and threatened species and to historic and archeological
sites are discussed in Sections 5.6 and 5.7, respectively. However, no changes
:rt noted in either section. Section 5.8 identifies only minimal sociveconomic
mpacts.

Information in Sectfon 5.9 on radiclogical impacts has been revised to reflect
knowledge gained since the FES-CP was issued., The material on plant accidents
contains information that has been revised and updated, including actual
experience with nuclear power plant accidents beyond design-basis accidents
and the lessons learned from the accident at Three Mile Island Unit 2.

Impacts from the envirormental effects from the uranium fuel cycle are discussed
in Section 5.10, and those from decommissfoning are discussed in Section 5.11.
The noise impacts from the natural-draft cooling towers, transformers, and Toud-
speakers are discussed in Section 5.12, and Section 5.13 addresses emergency
planning impacts. Environmental monitoring==including terrestrial, aquatic,
atmospheric, and noise~=is discussed in Section 5. 14.

5.2 Land Use
§5.2.1 Plant Site

The impacts of Uait 2 construction on land use at the site were evaluated in
the FES-CP (Sections 4 and 5.1), and the conclusions remain valid, although

Beaver Vallay 2 FES §5=1
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several changes have been made. The Unit 2 plant facilities will occupy 22.7 ha
(56 acres) instead of the 4.1 na (10 acres) to 5.3 ha (13 acres) estimated in
the FES-CP. Most of the land for Unit 2 was graded during construction of

Unit 1. Of the recently added acreage (Section 4.2.2), land use changes have
occurred only on the 4.5-ha (1ll-acre) parcel. Before the Beaver Valley Training
Center was constructed on this parcel, the vegetation was a combination of old
fields and mixed mesophytic forest types mostly on Monongahela silt loam soil,
which qualifies as farmland of statewide importance. After construction is
completed, unoccupied site areas used for temporary facilities are to be graded
and seeded. Trees will be planted to screen low buildings and parking, and the
river bank will be planted to effect a natural setting (ER-OL Section 3.1).

Alterations in the floodplain have cccurred since the FES-CP was issued, but
these alteratiuns will have no significant impact on Ohio River flooding because
the river is highly regulated by reservoirs on its tributaries and numerous
navigation locks and dams (ER-OL Section 2.1.3.1.4).

Operation of Unit 2 is not expected to affect the iand use of the site or the
vicinity. However, the size and operation of the natural draft cooling tower
may affect the local environment. These potential impacts are evaluated in
Section 5.5.

5.2.2 Transmission Lines

Effects of transmission lines on land use as a result of construction are
minimal because the Beaver Valley-to-Crescent circuit will be strung mostly on
existing towers. Construction of one new tower on the site to connect Beaver
Valley with the existing Hanna-to-Mansfield circuit will disturb a small area
of old field plant community (ER-OL Figure 3.9.1).

Minimal clearing of some mixed oak/sugar maple habitat on the site is required
for the connecting circuits leaving the Beaver Valley switchyard (Figure 4.2).
Existing Tand use in the offsite transmission corridor will be unchanged.
Operation of the Unit 2 transmission circuit is not expected to affect the
land use of the site or the right-of-way.

5.3 Water
5.3.1 Water Quality

The proposed chemical releases from the station have not changed significantly
since the FES-CP was issued (Section 4.2.6). The water quality of the Ohio
River has improved since the FES-CP was issued (Section 4.3.2), thus allowing
a greater ability to dilute chemical discharges, in general. Nevertheless,
for some water quality variables, there could be concentrations near the
discharge that exceed Pennsylvania water quality criteria. For constituents
that may already exceed criteria (e.g., phenolics, copper, iron, lead mercury,
and zinc) (Section 4.3.2), the concentrating effect of the cooling system
results in an effluent that, on a localized basis, will aggravate this problem.
Even after complete mixing, the resulting concentrations would continue to be
above the Pennsylvania criteria,

o
L
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The applicant has estimated, for the four constituents whose concentration in
the mixing zone will be raised above the Pennsylvania criteria by the operation
of the station, the area and downstream distance for which the Pennsylvania
criteria would be exceeded, under worst case conditions. The approximate area
and downstream distance of exceedance at the 7-day, 10-year low flow are: for
manganese, 42,000 m? (450,000 feet2?) and 660 m (2150 feet); for total dissolved
solids (TDS), 880 m? (9500 feet?) and 90 m (300 feet); for unionized ammonia,
36,000 m® (385,000 feet?) and 570 m (1875 feet); and for nitrite nitrogen,

4000 m? (43,000 feet?) and 180 m (600 feet) (ER-OL Table 5.3-4a). In these
four cases, the maximum ambient (without effluent from Beaver Valley) concen-
trations range from 46X (TDS) to 88% (manganese) of the state criteria, and

the maximum blowdown concentrations range from 111% (TDS) to 580% (ammonia) of
the criteria (ER-OL Table 5.3-4). These exceedances are primarily a function
of the concentrating effect of the evaporative cooling system, rather than of
any chemical additions from the station. Note that the PDER has not chosen

to issue discharge limitations for these four constituents (see NPDES permit,
Appendix G).

Chlorine in the discharge will be regulated on the basis of free available
chlorine (FAC), even though combinea forms of chlorine, which are contributors
to total residual chlorine (TRC), are also toxic (Mattice and Zittel, 1976).

The applicant's study of Unit 1 operation shows TRC concentrations to be low,
averaging about 0.2 mg/L. This was about 2.5 times the monitored FAC concen-
tration, on average, but was proportionally lower whenever the FAC concentration
reached or exceeded the NPDES-permitted value of 0.2 mg/L (Section 4.2.3).

FAC concentrations never exceeded the maximum allowable value of 0.5 mg/L or

the permitted average of 0.2 mg/L. Unit 2 operation is expected to result in
similarly low values in the Unit 2 blowdown. Mixing with unchlorinated Unit 1
blowdown before it is discharged will result in a further reduction in TRC
concentration in the station discharge by one-half. FES-CP Section 5.6.2.2
assumed a maximum FAC concentration of 0.1 mg/L. The applicant has appealed

the FAC 1imit imposed in the NPDES permit (Appendix G) for two reasons: (1) the
applicant would like to demonstrate thal the NPDES limits do not allow for
effective control of biofouling, and (2) the applicant contends that the NPDES
limit is ambiguous in that it is not clear whether the 2-hour limit refers to
the dosing period or the period of discharge to the river.

5.3.2 Wwater Use

Station water use is somewhat different than described in the FES-CP. Cooling
water is stil]l obtained from the Chio River; however, a portion of the service
water--31.8 m¥/min (8400 gpm)--will now be discharged to the emergency outfall
structure instead of to the blowdown line as was anticipated at the CP stage.
In addition, although FES-CP Section 3.7.1 stated that the Unit 1 sanitary
treatment system would treat Unit 2 sanitary waste, now a separate treatment
system will handle sanitary wastes from support buildings, as described in
Section 4.2.6.1. Sewage from the main Unit 2 plant buildings will be dis-
charged to the Unit 1 sewage plant for treatment, FES-CP Section 3.3 stated
that groundwater would not be used during routine operation of the station;
however, this is no longer the case. Domestic water for the support buildings
will now be supplied by wells, rathar than by the Unit 1 domestic water system,
as was anticipated during the CP staga.
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5.3.2.1 Surface Water

The cooling water systems consist of the main circulating water system (CWS)
and the service water system (SWS). The CWS is a closed loop system that uses
a natural draft cooling tower to dissipate heat to the atmosphere. The SWS
takes water from the Ohio River through the intake structure. A portion of the
service water is discharged to the circulating water lines and travels from
there to the cooling tower. By this means, the SWS provides the makeup water
necessary to replace water losses resulting from evaporation and drift and to
maintain acceptable water quality in the CWS.

Under normal operating conditions, the SWS withdraws about 104.4 m®/min
(27,570 gpm or 61.4 cfs) from the New Cumberland Pool on the Ohio River. This
water is pumped by two of three 50% capacity service water pumps located in
the intake structure to cooling equipment in various buildings. A portion of
the service water (72.6 m3®/min (19,170 gpm or 42.7 cfs)) is then discharged to
the main circulating water lines to be used as makeup water to replace losses
and blowdown from the cooling tower. The remaining 31.8 m®/min (8400 gpm or
18.7 cfs) is discharged to the Ohio River via the emergency outfall structure
to prevent silt buildup in the 76.2-cm (30-inch) service water discharge
Tines.

Beaver Valley Unit 2 will consume water primarily through evaporation from the
cooling tower. Of the 104.4 m3/min (27,570 gpm or 61.4 cfs) that will be with-
drawn from the Ohio River, about 33.2 m¥/min (8775 gpm or 19.5 cfs) will be
lost to evaporation. This is less than 0.4% of the estimated 7-day 10-year
Tow flow of 8830 m®/min (2.33 x 10° gpm or 5200 cfs) and less than 0.5% of the
flow of the 1930 record drought of 6780 m3/sec (1.79 x 10® gpm or 4000 cfs).
For two-unit operation, the average consumptive water use will be about

69.2 m*/min (18,275 gpm or 40.7 cfs). This is less than 0.8% of the 7-day
10-year low flow and 1.0% of the flow of the 1930 drought. When compared

with the average flow in the Ohio River, the water consumed by both Units 1
and 2 will amount to only 0.11% of the estimated average flow of 1040 m®/min
(36,700 cfs). Because the water consumptively used by the station is a smal)
amount of the flow of the Ohio River, the staff concludes that operation of
Units 1 and 2 will not adversely affect existing and projected water users
downstream.

5.3.2.2 Groundwater

Domestic water for support buildings will be supplied by two onsite wells;
average use is estimated to be about 0.11 m*/min (27.8 gpm or 0.06 cfs). Unit 2
main plant structures will receive their potable water from Unit 1.

As well pumpage in the onsite wells occurs, the groundwater level will be
lowered and a cone of depression will result. Locally the groundwater gradient
will be directed from the river to the aquifer because, as discussed in Sec-
tion 4.3.1.2, groundwater in the terrace agquifer is hydraulically connected
with the Ohio River. The pumped well water will thus be partly from the river
and partly from the aquifer.

Intrusion of river water into the terrace aquifer caused by pumping at the

site is not expected to affect other surface water users downstream because
the amount of water that will intrude is a very small amount of water available
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in the Ohio River. Use of groundwater at the site will not affect other
groundwater users because there are no other users who draw on this terrace
aquifer. Additionally, because the river recharges the aquifer and prevents
excessive drawdown, it is not expected that the groundwater supply will be
depleted by pumpage for Unit 2.

5.3.3 Other Hydrologic Impacts

The objective of Executive Order 11988, "Floodplain Management" (May 1977), is
“...to avoid to the extent possible the long and short term adverse impacts
associated with the occupancy and modification of floodplains and to avoid
direct and indirect support of floodplain development wherever there is a
practicable alternative...."

The elevation of the 100-year flood on the Ohio River adjaceni to the site, as
determined in March 1979 by the U.S Army Corps of Engineers, is 211.8 m

(695 feet) msl. As shown in Figure 5.1, structures related to Unit 1 and/or
Unit 2 that are located in the floodplain include the impact basin, blowdown
discharge structure, intake structure, and auxiliary intake structure. Of
these, only the impact basin was constructed for exclusive use by Unit 2. The
others are existing structures that were constructed for Unit 1 and will be
shared by Unit 2.

Unit 1 was constructed and in operation before Executive Order 11988 was
signed in May 1977. Therefore, the staff concludes that cunsideration of
alternative locations for the blowdown discharge structure, the intake struc-
ture, and the auxiliary intake structure is neither required nor practicable.
The plant itself is located above any conceivable flood on the Ohio River;
thus the only plant-related structure in the floodplain constructed after the
Executive Order was signed is the impact basin. However, this structure is a

minor intrusion on the floodplain of the Ohio River that will have no measurable

effect on the 100-year Ohio River flood level nor on the aerial extent of
flooding. The staff therefore concludes that the objectives «f Executive
Order 11988 have been met.

5.4 Air Quality
5.4.1 Fog and Ice

The evaluation of the atmospheric impacts due to the operation of the natural
draft cooling tower for Beaver Valley Unit 2 is unchanged from that in the
FES-CP.

5.4.2 OQOther Emissions

Air quality impacts from nonradioactive atmospheric pollutants (particulates,
sulfur dioxide, and nitrogen oxides) were not addressed in the FES-CP. Serving
Units 1 and 2 are four oil-fired auxiliary boilers, tiree of which may be in
use at any one time; four emergency diesel generators, one standby diesel
generator; and a diesel fire pump. All of these will emit particulates,

sulfur dioxide, carbon menoxide, hydrocarbons, and nitrogen oxides when they
are in operation. On the bases of (1) the use of No. 2 fuel oil with a sulfur
content of 0.5% by weight and (2) projected operating times, the app!icant has
estimated that emissions from the auxi'iary boilers, diesel generators, and
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diesel pump will be less than 250 tons per year for any pollutant governed by
EPA criteria. These emissions are less than those stipulated by the EPA require-
ment for a prevention-of-significant-deterioration (PSD) analysis (40 CFR 52.21).
Therefore, the staff concludes that operation of the auxiliary boilers, emer-
gency diesel generators, and diesel fire pump at Beaver Valley should not have

a significant impact on air quality in the vicinity of the plant.

5.5 Ecology
5.5.1 Terrestrial Ecology

The effects of operation of Unit 2 on the terrestrial resources are described
in ER-OL Chapter 5 and FES-CP Section 5.6.1. The terrestrial ecological data
(including aerial photograpns) collected for Unit 1 serve as a preoperational
data base for Unit 2. The estimated impacts of operation include minimal
effects of cooling tower drift and loss of some birds as a result of collisions
with the cooling tower and transmission poles and lines. No additional impacts
to terrestrial resources of the transmission corridor are expected.

5.5.1.1 Cooling Tower QOperation

Operation of natural draft cooling towers can result in impacts to terrestrial
resources. These include deposition of salt drift on soil and vegetation,
bird impaction, and weather modification. In FES-CP Section 5.3.3, the pro-
jected maximum drift from the Unit 2 cooling tower was based on generiz
information and was estimated as 90 kg/ha/year (80 1b/acre/year). The staff
considered this estimate to be high. Subsequently, a mode! was developed for
the combined drift from the Units 1 and 2 cooling towers based on (1) manufac-
turer's guarantees of the amount of drift leaving the towers, (2) the annual
average total dissolved solids (TDS) concentration in the blowdown, and

(3) onsite meteorological data for 1976 (ER-OL Appendix 3B). According to
this model, the maximum salt deposition rate for the combined towers is
predicted to be 11.1 kg/ha/year (9.9 1b/acre/year) 1448 m (4750 feet) east of
the cooling towers (ER-OL Figure 3B-4). The maximum monthly salt deposition
rate is predicted to be 3.6 kg/ha/month (3.22 1b/acre/month). The minimum
deposition of salt drift known to injure sensitive species of natural vegeta-
tion (e.g., flowering dogwood) is about 5 kg/ha/month (4.5 1b/acre/month)
(Davis, 1979). Thus, no adverse impacts to sensitive native vegetation are
expected. In addition, most cropland in the Beaver Valley area is southwest of
the site where the deposition is one-third of the maximum salt deposition or
less; thus it is unlikely that even sensitive species (e.g., onions, carrots,
and beans) would be affected by operation of the cooling towers. In looking
at infrared aesrial photographs taken from 1975 to 1983, the staff saw no
injury to vegetation from cooling tower drift in the vicinity of Unit 1.

FES-CP Section 5.6.1 suggested that increased ice formation as a result of
cooling tower drift during ice storms might result in additiona! limbfall in
the forested upland. However, information in ER-OL Sections 5.1.4.1.2 and
5.1.4.2 shows that the maximum surface icing accumulation as a result of drift
is insignficant, and no damage to local vegetation is expected.

Mixing the plumes from Units 1 and 2 with nearby industrial emissions, particu-

lariy those from the fossil=fueled Bruce Mansfield Piant, could result in
increased local acid deposition. On the basis of modeling (ER-OL
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Section 5.1.4.1.5), it is estimated that the visible plume from the Beaver
Vallay coeling tower and the plume from the Bruce Mansfield Plant stack will
intersect for approximately 19 hours per year. Effects cannot be predicted
accurately because acid formation and deposition are not well enough understood,
but effects would be infrequent and of short duration, as indicated by the short
total time estimated for interaction of th2 plumes.

Bird mortality as a result of collisions with the Unit 1 natural draft cooling
tower has not Heen a problem. During 5 years of seasonal surveys, only 27 birds
(26 passerines and 1 rail) were found at the base of the tower (ER-OL Sec-

tion 5.1.4.2). Potentional increased losses as a result of the Unit 2 cooling
tower are considered insignificant when compared to the number of birds that

die from other hazards during migration.

Jdther possible effects of the operation of natural draft cooling towers--such
as ground-level fogging and icing, increased precipitation or humidity, ground-
level shading by the plume, and noise--have been shown to be inconsequential
(Carson, 1976; Talbot, 197%; and Wilbur and Webb, 1983).

5.5.1.2 Transmission System Operation

Operation and maintenance of the Hanna-to-Mansfield and Beaver Valley-to-Crescent
transmission circuits is not expected to result in ecological impacts because

the Tines will be mostly located on existing towers and poles in existing rights-
of-way. Additional access rcads are not anticipated. Maintenance of the trans-
mission system right-of-way includes mechanical cutting of woody species and

the use of EPA-approved herbicides applied by state-licensed operators every 8

to 10 years (ER-OL Section 5.5.1). The chemicals are applied by adjustable
handguns from trucks. This equipment is similar to the type used in orchard
spraying. Pellets are used in inaccessible areas. This treatment results in

the death of most woody vegetation. Grasses (e.g., Agrostis stolonifera) and
common blackberry (Rubus allegheniensis) are the preagmfhant species found on

the treated sections of the transmission corridor (NUS, 1976). Some wildlife
populations on the right-of-way may fluctuate with the spraying cycles, but

this type of spraying is used widely by utilities and should not have unexpected
or serious impacts if appropriate precautions are used during application.

Other potential impacts to terrestrial biota from operation of the transmission
lines may result from electric and magnetic fields, electrostatic induction,
corcna effects, and noise. These potential impacts are fully described in
ER-OL Section 3.9.4-7. Most research (Lee et al., 1982) has shown that bio-
logical effects from these conditions are not expected from operation of
transmission lines, even at 500 kV. The applicant has operated 345-kV irans-
mission lines since 1970 with no problems that could not be corrected. Exten-
sive experience with high voltage lines up to 765 kV and the cverall results of
numerous studies provide little evidence that transmission lines pose a long~
term biological hazard.

5.5.2 Aquatic Resources
Rotential effects on aguatic resources may be divided into (1) mortality of

Ohio River bicta as a result of withdrawal of cooling water at the intake
structure and (2) effects of thermal and chemical discharges. These will be
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discussed separately. The results of monitoring at the site during the opera-
t:on of Unit 1 and the applicant's thermal and chemical models also are
discussed.

5.5.2.1 Intake Effects

FES-CP Section 5.6.2.1 cited two features of the intake system that would tend
to minimize mortality to the biota of the Ohio River: low approach velocity

and installation of the intake structure flush with the shoreline (thus elimi-
nating any embayment that would attract fish). The design and location of the
intake structure, which is shared with Unit 1, have not changed since the FES-CP
was issued. The maximum intake velocity is now anticipated to be 0.10 m/sec
(0.34 fps), rather than the 0.07 m/sec (0.24 fps) considered earlier (Sec-

tion 4.2.4); still, this maximum velocity is less than the 0.15 m/s (0.5 fps)
recommended limit cited by Boreman (1977).

On the other hand, FES-CP Section 5.6.2.1 speculated that the "cave-like
chambers"” of the intake structure could attract fish. Impingement sampling
from 1980-1982 demonstrated that certain species (e.g., channel catfish and
bluegill) were impinged in numbers greater than expected, based on their abun-
dance in the river, while for other species (e.g., carp and bluntnose minnow)
the opposite was true (Duquesne, 1981, 1982, 1983, and 1984). It would appear
that intake mortality should not have a significant effect on Ohio River fishes,
based on the small numbers impinged. The mortality that will occur may affect
some species more than others.

In FES-CP Section 5.6.2.1, the staff assumed that plankton would be drawn into
the station approximately in proportion to the fraction of the river flow with-
drawn. Densities of phytoplankton and zcoplankton collected from the intake
structure were similar to densities in the river channel from 1976 through early
1980 (when river sampling was discontinued) (Duguense, 1981). Thus, at the
intake rate given in Section 4.2.3, the station may be assumed to destroy, at
the 7-day, 10-year low flow of 147,000 L/s (5,200 cfs), approximately 1.2% of
the plankton, which is identical to the estimate  in FES-CP Section 5.6.2.1.

5.5.2.2 Thermal and Chemical Effects

FES-CP Section 5.6.2.3 stated that thermal releases from the station would

have only minor effects on the biota of the Ohio River. Because of the limited

extent of heated water in terms of area and depth, impacts on adult fish, drift-
ing organisms, benthos, and spawning activities were all predicted to be minor.

The thermal effects evaluated in the FES-CP are, in fact, greater than those
that are now expected. FES-CP Section 5.2 assumed that the heat contribution
from the Shippingport plant would be added to the contribution from Beaver
Valley Units 1 and 2. However, by the time the Unit 2 begins operation, there
will be no heat contribution from the Shippingport station.* Because
Shippingport would have accounted for most of the total thermal discharge of
the combined plants (72% on an annual average, ranging from 60% in winter to
87% in summer) (ER-OL Section 5.1.2.1), the potential thermal effects on river
bicta should be even less than were anticipated in the FES-CP.

*The Shippingport station is being decommissioned.

<o

Beaver vValley 2 FES S



FES-CP Section 5.6.2.2 stated that effects of chemical releases on Ohio River
biota would be slight, considering the dilution of the low-volume discharges

by the river. Even though some river water quality constituents are at levels
above the applicable criteria (Section 5.3.2), the discharge of these consti-
tuents at the concentration factor resulting from Unit 2 operation will not
necessarily result in adverse effects on river biota. Comparison of the ex-
pected maximum discharge concentration, based on a not-necessarily coincident
maximum river concentration of these constituents, with maximum concentrations
known to be not harmful to aguatic biota indicates that mortality would not be
expected. Additionally, biological surveys of the river in the station vicinity
show that organisms are surviving the ambient water quality, even when it is

in excess of applicable standards. Because the chemical releases from Unit 2
have not changed significantly since the FES-CP was issued (Section 4.2.6) and
the water ouality of the Ohio River has improved in recent years (Section 4.3.2),
the assessment in the FES-CP remains valid.

The Onio River concentrations of manganese, TDS, un-ionized ammonia, and nitrite
nitrogen in the vicinity of the station discharge will be elevated to above
state water quality criteria by the Unit 2 discharge (Section 5.3.2). Manganese
will be discharged at a maximum concentration of 2.11 mg/L (ER-OL Table 5.3.4).
According to EPA (1976), concentrations of 1.5 mg/L to over 1000 mg/L are toler-
ated by freshwater life, so the Ohio River would be expected to rapidly dilute
even the maximum discharge concentration to a nontoxic level. TDS will be dis-
charged at a maximum concentration of 832.8 m/L (ER-OL Table 5.3-4), whereas

the Towest concentration of TDS reported toxic by EPA (1976) is 10,000 mg/L;
thus, no significant toxicity would be expected. The maximum concentration of
nitrite nitrogen to be discharged is 5.93 mg/L (ER-OL Table 5.3-4). According
to EPA (1976), most warm water fish should not be adversely affected by concen-
trations belcw 5 mg/L. The maximum concentration of un-ionized ammonia to be
discharged is 0.29 mg/L (ER-OL Table 5.3-4), which is in the range of toxic
concentrations (0.2 to 2.0 mg/L) cited by EPA (1976). Dilution by the river
will be necessary to reduce this discharged concentration to a nontoxic level.

One point of uncertainty concerns chiorine in the discharge. Concentrations of
TRC in the Unit 2 blowdown are not expected to normally exceed about .45 mg/L,
on tre basis of a statistical evaluaticn of the Unit 1 operational study (Sec-
tion 4.2.3). When the Unit 2 discharge is mixed with the unchlorinated blowdown
from Unit 1, the TRC concentration of the station discharge would be reduced by
a factor of 2 or more (Unit 1 blowdown is greater than Unit 2 blowdown). Accord-
ing to studies by Dickson et al. (1974) and Brooks and Seegart (1978), inter-
mittent exposures of up to about 0.2 mg/L TRC for up to a total of 2 to 2.5
hours a day do not result in mortality to warm water fish such as common shiner,
spotfin shiner, bluegill, carp, white bass, channel catfish, white sucker,
sauger, and freshwater drum. Discharge concentrations of TRC could be expected
to be at or below the cited safe concentration for two-unit operation. The
duration of TRC presence in the combined discharge cannot be predicted for
two-unit operation with the data available. Operational experience from Unit 1
indicates that detectable TRC presence in the discharge has occurred for longer
than 2 hours 63% of the time (TRC concentrations were not specified for the
persistence interval.) Mixing the dischar;e in the river will reduce TRC time/
concentration exposures by dilution and chemical reaction. Bascause the cross-
sectional area and volume of the river that is affected by the Beaver Valley
discharge are predicted to be relatively small, adverse impacts (from either
toxic effects or habitat reduction through avoidance reactions by resident biota)

(8 1)
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are likely to be localized and minor. On the basis of Unit 1 experience, opera-
tion of Unit 2 alone potentially could be more severe in terms of toxic effects
(although affecting a smaller area of the river). These effects are not expec-
ted to be significantly different than those experienced with Unit 1 operation.

The release of a chemical discharge to Peggs Run was not anticipated in the
FES-CP. That stream is now expected to receive the treated effluent from the
Unit 2 sewage plant (Section 4.2.6) and from the oil/water separator located

at the fuel oil unloading facility. The design flow of the sewage plant con-
stitutes more than 1% of the creek's mean flow (estimated by the applicant at
140 L/sec or 5 cfs (ER-OL Section 2.4.3). The discharge from the separator is
low volume and intermittent. A discharge of no more than 1500 to 3800 L (500
to 1000 gallons) is expected weekly for about 6 weeks, approximately once every
18 months (during refueling outages, when the auxiliary boiler is in use). The
discharge is expected to meet the limitations for the oil/water separator regu-
lated as Outfall 303 by the NPDES permit (Appendix G), although, according to
the applicant, the permit has not yet been revised to control this source.
Because Peggs Run is already a highly degraded stream (Section 4.3.4.2), the
potential effects of the sewage discharge (e.g., high oxygen demand and sus-
pended solids) and separator discharge (e.g., oil/grease and suspended solids)
on Peggs Run would be limited.

The possibility was raised in FES-CP Section 5.6.2.2 that the channel behind
Phillis Island might be a particularly productive spawning area. If that were
the case, then this might be an area where thermal or chemical discharges
would affect sensitive life stages of fish (such as larvae), as the discharge
wiil largely be confined to the channel. However, the applicant's monitoring
data do not indicate that the channel is a particularly productive spawning
area relitive to the main channel of the Ohio River (Section 4.3.4.2).

Exposure of Ohio River fishes to the potential toxic effects of chemicals in
the discharge could be affected by their attraction to or avoidance of the
heated effluent. During August (when the mean river temperature is 26.4°C),
for example, many of the species that are found at the site are expected to
avoid waters more than 5C° to 9C° warmer than ambient (Table 5.1), a greater
differential than the discharge AT.

For species such as bluegill, walleye, and largemouth bass, the avoidance tem-
perature differential in January (when tie mean river temperature is 2.5°C) is
expected to be greater than the discharge AT. In these cases, avoidance of the
effluent would not be expected; in fact, there may be some attraction of fish
to the effluent (Goodyear et al., 1974). On the other hand, for species such
as bluntnose minnow, channel catfish, white crappie, pumpkinseed, and spotfin
shiner, the avoidance temperature differential at an acclimation temperature of
2.5°C is less than the discharge AT and avoidance behavior could reduce their
exposure to maximum discharge concentrations of chemicals such as residual
chlorine.

FES-CP Section 5.6.2.3 stated there was little likelihood for cold shock
{(thermal stress to fish acclimated to warmer discharge temperatures, in the
event of an abrupt plant shutdown during winter months), because the operation
of three units (Beaver Valley Units 1 and 2, Shippingport) would reduce the
probability of a simultaneous shutdown of all the plants. Although Shippingport
is no lenger in cperaticn, this event would still require the simultaneous
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shutdown of both Beaver Valley units. In February 1983, following a shutdown
of Unit 1, a number of dead fish at the site were reported. The observed

dead fish were almost entirely gizzard shad. Their death has been attributed
to their congregation in shallow, warmer water after the shutdown, in addition
to any thermal stress (Duguesne, 1984). At the time of that shutdown, the Ship-
pingport station was no lcnger operational, so Unit 1 was the only thermal source
at the site. Unit 2 has two major features that, according to information
presented by Coutant (1977), would tend to reduce the likelihood of cold shock:
(1) because Unit 2 has a closed-cycle, rather than a once-through cooling sys-
tem, the volume of heated water is relatively small, and (2) the discharge

area is not confined (as in a discharge canal) and does not have restricted
mixing (as in a cove).

5.5.2.3 Results of Unit 1 Monitoring

The discussions in Sections 5.5.2.1 and 5.5.2.2 suggest that effects of
two-unit operation on aquatic biota should be minor and localized. Because

of the similarity between Units 1 and 2, the results of ecological monitoring
conducted by the applicant to evaluate changes caused by Unit 1 are applicable
to Unit 2.

The applicant compared population densities of benthos, phytoplankton, zooplank-
ton, and ichthyoplankton upstream and downstream of the Beaver Valley station.
(This analysis would be conservative because changes that were a result of opera-
tion of the Shippingport station could not always be distinguished.) If the
ratio of densities observed at the two transects exceeded the highest ratio
observed at the two transects during preoperational studies, any effect on the
population may be tentatively ascribed to Unit 1. The applicant also used a
second test: whether the density in an operational sample differed significantly
from the corresponding density in preoperational samples. However, in light of
the krnown changes in water quality and fish populations in recent years {Sec-
tions 4.3.2 and 4.3.4), simultaneous exceedance of this second criterion is not
required to indicate an effect of Unit 1. Table 5.2 summarizes these upstream-
downstream comparisons. Of the 388 upstream-downstream comparisons made in

1977 through 1979 (Unit 1 began operation in 1976, and the sampling required

for the comparisons was discontinued in early 1980), only 16 (or 4%) of the
compariscns suggested a possible effect from operation of Unit 1; even this low
percentage of upstream-downstream differences could be attributed to natural
variability.

These data confirm that, at worst, Ohio River biota experienced minor and
localized impacts from operation of Unit 1 and Shippingport. A similar range
of effects would also be expected from the combined operation of Units 1 and
2, without Shippingport.

5.6 Endangered and Threatened Species

5.6.1 Terrestrial Species

Ho endangered or threatened species of plants or animals listed by the U.S5. Fish
and Wildlife Service or the State of Pensylvania are known to he present within
the plant site or transmission corridor. Protected transient species poten-
tially occurring in the region are discussed in Section 4.3.5.1 above. Because
these species do not regularly occur on the site or along the ROW, no impacts
are expected,
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5.6.2 Aquatic Species

Because no threatened or endangered species have been collected at the site
(Section 4.3.5), the station is not expected to affect any such species.

5.7 Historic and Archeological Impacte

As noted in Section 4.3.6 above, the operation and maintenance of the plant
and associated facilities is not anticipated to have any effect on any sites
or properties eligible for or listed in the National Register of Historic
Places. See Appendix H for letters from Ohio, Pennsylvania, and West Virginia
state historic preservation offices.

5.8 Socioceconomiz Impacts

The socioeconomic impacts of the operation of Beaver Valley Unit 2 are discussed
in ER-OL Section 8.1. It is estimated that 465 employees, which includes 25
contractor security workers, will be required for the operation of Unit 2. In
addition, about 1000 contract workers will be required every 18 months for
approximately 10 weeks for outage-related work. The residental locations of
Unit 2 operating workers are likely to be similar to those of Unit 1 plant
employees. Thus, about 51% of the workers are expected to reside in Beaver
County, Pennsylvania; 37% in Allegheny County, Pennsylvania; 4% in Columbiana
County, Ohio; 1% in Hancock County, West Virginia; and the rest in surrounding
counties. Because of the relatively small number of workers required to operate
Unit 2, the impacts on the communities in which they will reside and on traffic
are expected to be minimal. The annual payroll for the operating workers is
projected to be $18 million (in 1987 dollars). Local purchases of materials

and supplies resulting from the operation of Beaver Valley Unit 2 for the first
full year of operations are estimated to total about $11.6 million (in 1987
dollars). The local purchases are expected to be made in the Pittsburgh stan-
dard metropolitan statistical area, which includes Allegheny, Beaver, Washington,
and Westmoreland Counties. Table 5.3 shows the estimated state taxes that will
result from the plant. The projected dollar amounts are provided for the first
five full years of cperation.

5.9 Radiological Impacts

5.9.1 Regulatory Requirements

Nuclear power reactors in the United States must comply with certain regulatory
requirements in order to operate. The permissible levels of radiation in unre-
stricted areas and of radioactivity in effluents to unrestricted areas are re-
corded in 10 CFR 20, Standards for Protection Against Radiation. These regula-
tions specify 1imits on levels of radiation and limits on concentrations of
radionuclides in the facility's effluent releases to the air and water (above
natural background). The radiation protection standards of 10 CFR 20 specify
limitations on whole body radiation doses to members of the general public in
unrestricted areas at three levels: 500 millirems in any calendar year,

100 millirems in any 7 consecutive days, and 2 millirems in any 1 hour. These
limits are consistent with national and international standards, in terms of
protecting public health and safety.

Appendix I of 10 CFR 50 provides ~umerical guidance on dose-design objectives
for LWRs to meet this ALARA requirement. Applicants for permits to construct
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and for licenses to operate an LWR shall provide ressonable assurance that the
following calculated dose-design objectives will L met for all unrestricted
areas: 3 mrems/year to the total body or 10 mrems/year to any organ from all
pathways of exposure from liquid effluents; 10 mrads/year gamma radiation or
20 mrads/ year beta radiation air dose from gaseous effluents near ground level
--and/or 5 mrems/ year to the total body or 15 mrems/year to the skin from
gaseous effluents; and 15 mrems/yr to any organ from ail pathways of exposure
from airborne effluents that include the radiciodines, carbon-14, tritium, and
the particulates.

Experience with the design, construction, and operation of nuclear power reactors
indicates that compliance with these design objectives will keep average annual
releases of radioactive material in effluents at small percentages of the limits
specified in 10 CFR 20 and, in fact, will result in doses generally below the
dose-design objective values of Appendix I. At the same time, the licensee is
permitted the flexibility of operation, compatible with considerations of health
and safety, to ensure that the public is provided a dependable source of power,
even under unusual operating conditions that may temporarily result in releases
higher than such small percentages but still well within the limits specified

in 10 CFR 20.

In addition to the impact created by facility radioactive effluents as discus:.ed
above, within the NRC policy and procedures for environmental protection de-
scribed in 10 CFR 51 there are generic treatments of environmental effects of all
aspects of the uranium fuel cycle. These environmental data have been summarized
in Table S-3 and are discussed later in this report in Section 5.10. 1In the

same manner the environmental impact of transportation of fuel and waste to

and from an LWR is summarized in Table S-4 and presented in Section 5.9.3 of

this report.

Recently an additional operational reguirement for Uranium Fuel Cycle Facilities
including nuclear power plants was established by the Environmental Protection
Agency in 40 CFR 190. This regulation limits annual doses (excluding radon

and daughters) for members of the public to 25 mrems total body, 75 mrems
thyroid, and 25 mrems other organs from all fuel-cycle facility contributions
that may impact a specific individual in the public.

5.9.2 Operational Overview

During normal operations of Beaver Valley Unit 2, small quantities of radio-
activity (fission, corrosion, and activation products) will be released to the
environment. As reguired by NEPA, the staff has determined the estimated dose
to members of the public outside of the plant boundaries as a result of the
radiation from these radioisotope releases and relative to natural-background-
radiation dose levels.

These facility-generated envirconmental dose levels are estimated to be very
small because of both the plant design and the development of a program that
will be implemented at the facility to contain and control all radicactive
emissions and effluents. Radicactive-waste management systems are incorporated
into the plant and are designed to remove most of the fission-product radio-
activity that is assumed to leak from the fuel, as well as most of the activa-
tion and corrosion-product radioactivity produced by neutrons in the reactor-
core vicinity. The effectiveness of these systems will be measured by process

1
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and effluent radiological monitoring systems that permanently record the amounts
of radioactive constituents remaining in the various airborne and waterborne
process and effluent streams. The amounts of radioactivity released through
vents and discharge points to areas outside the plant boundaries are to be
recorded and published semiannually in the Radioactive Effiuent Release Reports
for the facility.

Airborne effluents will diffuse in the atmosphere in a fashion determined by
the meteorological conditions existing at the time of release and are generally
dispersed and diluted by the time they reach unrestricted areas that are open
to the public. Similarly, waterborne effluents will be diluted with plant
waste water and then further diluted as they mix with the Ohio River beyond

the plant boundaries.

Radioisctopes in the facility's effluents that enter unrestricted areas will
produce doses through their radiations to members of the general public in a
manner similar to the way doses are produced from tackground radiations (that
is, cosmic, terrestrial, and internal radiations), which also include radiation
from nuclear-weapons fallout. These radiation doses can be calculated for the
many potential radiological-exposure pathways specific to the environment
around the facility, such as direct-radiation doses from the gaseous plume or
liquid effluent stream outside of the plant boundaries, or internal-radiation-
dose commitments from radioactive contaminants that might have been deposited
on vegetation, or in meat and fish products eaten by pecple, or that might be
present in drinking water outside the plant or incorpcrated into milk from cows
at nearby farms.

These doses, calculated for the "maximally exposed" individual (that is, the
hypothetical individual potentially subject to maximum exposure), form the

basis of the NRC staff's evaluation of impacts. Actually, these estimates are
for a fictitious person because assumptions are made that tend to overestimate
the dose that would accrue to members of the public outside the plant boundaries.
For example, if this “maximally exposed" individual were to receive the total
body dose calculated at the plant boundary as a result of external exposure to
the gaseous plume, he/she is assumed to be physically exposed to gamma radia-
tion at that boundary for 70% of the year, an unlikely occurrence.

Site-specific values for various parameters involved in each dose pathway are
used in the calculations. These include calculated or observed values for the
amounts of radioisotopes released in the gasecus and liquid effluents, mete-
orological information (for example, wind speed and direction) specific to the
site topography and effluent release points, and hydrelogical information per-
taining to dilution of the liquid effluents as they are discharged.

An annual land census will identify changes in the use of unrestricted areas
to permit modifications in the programs for evaluating doses to individuais
from principal pathways of exposure. This census specification will be
incorporated into the Radiclogical Technical Specifications and satisfies the
requirements of Section IV.B.3 of Appendix I to 10 CFR 50. As use of the land
surrounding the site boundary changes, revised calculations will be made to
ensure that the dose estimate for gaseous effluents always represents the
highest dose that might possibly occur for any individual member of the public
for each applicable foodchain pathway. The estimate considers, for exampie,
where people live, where vegetable gardens are located, and where cows are
pastured.
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An extensive radiological environmental monitoring program, designed specifically
for the environs of Beaver Valley Unit 2, provides measurements of radiation
and radioactive contamination levels that exist outside of the racility
boundaries both before and after operations begin. In this program, offsite
radiation levels are continuously monitored with thermoluminescent detectors
(TLDs). In addition, measurements are made on a number of types of samples
from the surrounding area to determine the possible presence of radioactive
contaminants that, for example, might be deposited on vegetation, be present
in drinking water outside the plant, or be incorporated into cow's milk from
nearby farms. The results for all radiological environmental samples measured
during a calendar year of operation are recorded and published in the Annual
Radiological Environmental Operating Report for the facility. The specifics
of the final operational-monitoring program and the requirement for annual
publication of the monitoring results will be incorporated into the operating
Ticense Radiological Technical Specifications for Beave: Valley Unit 2.

5.9.3 Radiological Impacts from Routine Operations
5.9.3.1 Radiation Exposure Pathways: Dose Commitments

The potential environmental pathways through which persons may be exposed to
radiation originating in a nuclear power reactor are shown schematically in
Figure 5.2. When an individual is exposed through one of these pathways, the
dose is determined in part by the amount of time he/she is in the vicinity of
t“e source, or the amount of time the radioactivity inhaled or ingested is
etained in his/her body. The actual effect of the radiation or radioactivity
is determined by calculating the dose commitment. The annual! dose commitment
is calculated to be the total dose that would be received over a 50-year period,
following the intake of radiocactivity for 1 year under the conditions existing
20 years after the station begins operation. (Calculation for the 20th year,
or midpoint of station operation, represents an average exposure over the life
of the plant.) However, with few exceptions, most of the internal dose commit-
me..t for each nuclide is given during the first few years after exposure because
of the turnover of the nuclide by physiclogical processes and radioactive decay.

There are a number of possible exposure pathways to humans that are appropriate
to be studied to determine the impact of routine releases from the Beaver Valley
Unit 2 facility on members of the general public living and working outside of
the site boundaries, and whether the releases projected at this point in the
licensing process will in fact meet regulatory requirements. A detailed listing
of these exposure pathways would include external radiation exposure from the
gaseous effluents, inhalation of iodines and particulate contaminants in the
air, drinking milk from a cow or eating meat from an animal that feeds on open
pasture near the site on which icdines or particulates may have deposited,
eating vegetables from a garden near the site that may be contaminated by
similar deposits, and drinking water or eating fish caught near the point of
discharge of liquid effluents.

Other less important pathways include: external irradiation from radionuclides
deposited on tha ground surface, eating animals and foed crops raised near the
site using irrigation water that may ccntain liquid effluents, shoreline,
boating and swimming activities near lakes or streams that may be contaminated
by effluents, drinking potentially contaminated water, and direct radiation
from within the plant itself.
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Calculations of the effects for most pathways are limited to a radius of 80 km
(50 miles). This limitation is based on several facts. Experience, as demon-
strated by calculations, has shown that all individual dose commitments

(>0.1 mrem/year) for radioactive effluents are accounted for within a radius
of 80 km from the plant. Beyond 80 km the doses to individuals are smaller
than 0.1 mrem/year, which is far below natural-background doses, and the doses
are subject to substantial uncertainty because of limitations of predictive
mathematical models.

The NRC staff has made a detailed study of all of the above important pathways
and has evaluated the radiation-dose commitments both to the plant workers and
the general public for these pathways resulting from routine operation of the
facility. A discussion of these evaluations follows.

5.9.3.1.1 Occupational Radiation Exposure for Pressurized Water Reactors (PWRs)

Most of the dose to nuclear plant workers results from external exposure to
radration coming from radioactive materials cutside of the body rather than

from internal exposure from inhaled or ingested radioactive materials. Experi-
ence shows that the dose to nuclear plant workers varies from reactor to reactor
and from year to year. For environmental-impact purposes, it can be projected
by using the experience to date with modern PWRs. Recently licensed 1000-Mwe
PWRs are operated in accordance with the post-1975 regulatory requirements and
guidance that place increased emphasis oi maintaining occupational exposure at
nuclear power plants ALARA. These requirements and guidance are outlined
primarily in 10 CFR 20, Standard Review Plan Chapter 12 (NUREG-0800), and RG 8.8,
“Information Relevant to Ensuring that Occupational Radiation Exposures at
Nuclear Power Stations Will Be as Low as Is Reasonably Achievable."

The applicant's proposed implementation of these requirements and guidelines

is reviewed by the NRC staff during the licensing process, and the results of
that review are reported in the staff's SERs. The license is granted only after
the review indicates that an ALARA program can be implemented. In addition,
regular reviews of operating plants are performed to determine whether the ALARA
requirements are being met.

Average collective occupational dose information for 270 PWR reactor years of
operation is available for those plants operating between 1974 and 1981. (The
year 1974 was chosen as a starting date tacause the dose data for years prior
to 1974 are primarily from reactors with average rated capacities below 500 Mwe.)

These data indicate that the average reactor annual collective dose at PWRs
has been about 500 person-rems, although some plants have experienced annual
collective doses averaging as high as about 1400 person-rems/year over their
operating lifetime (NUREG-0713, Vol 3). These dose averages are based on
widely varying yearly doses at PWRs. For example, for the period mentioned
above, annual collective doses for PWRs have ranged from 18 to 3223 person-
rems per reactor. However, the average annual dose per nuclear plant worker
of about 0.8 rem (ibid) has not varied significantly during this period. The
worker dose limit, established by 10 CFR 20, is 3 rems/quarter, if the average
dose over the worker lifetime is being controlled to 5 rems/year, or 1.20 rems/
gquarter if it is not.
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The wide range of annual collective doses experienced at PWRs in the United
States results from a number of factors such as the amount of required maint-
enance and the amount of reactor operations and inplant surveillance. Because
these factors can vary widely and unpredictably, it is impossible to determine
in advance a specific year-to-year annual occupational radiation dose for a
particular plant over its operating lifetime. There may on occasion be a need
for relatively high collective occupational doses, even at plants with radiation
protection programs designed to ensure that occupational radiation doses will

be kept ALARA.

In recognition of the factors mentiored above, staff occupational dose estimates
for environmental impact purposes fo~ Beaver Valley Unit 2 are based on the
assumption that the facility will experience the annual average occupational
dose for PWRs to date. Thus the staff has projected that the collective occupa-
tional doses at Beaver Valley Unit 2 will be 500 person-rems, but annual
collective doses could average as much as 3 times this value over the life of
the plant.

In addition to the occupational radiation exposures discussed above, during

the perind between the initial power operation of Unit 1 and the similar startup
of Unit 2, construction personnel working on Unit 2 will potentially be exposed
to sources of radiation from the operation of Unit 1. The applicant has estimated
that the integrated dose to construction personnel, over a period of 5.5 years,
will be about 34 person-rems. This radiation exposure will result predominantly
from radioactive components and gaseous effluents from Unit 1. Based on exper-
ience with other PWRs, the staff finds that the applicant's estimate is reason-
able. A detailed breakdown of the integrated dose to the construction workers by
the location of their work and its duration is given in Table 12.4-8 of the FSAR.

The average annual dose of apbout 0.8 rem per nuclear-plant worker at operating
BWRs and PWRs has Deen well within the limits of 10 CFR 20. However, for impact
evaluation, the NRC staff has estimated the risk to nuclear-power-plant workers
and compared it in Table 5.4 %o published risks for other occupations. Based

on these comparisons, the staff concludes that the risk to nuclear-plant workers
from plant operation is comparable to the risks associated with other occupations.

In estimating the health effects resulting from both offsite (see Section 5.9.3.2)
and occupational radiation exposures as a result of normal operation of this
facility, the NRC staff used somatic (cancer) and genetic risk estimators that
are based on widely accepted scientific information. Specifically, the staff's
estimates are based on information compiled by the National Academy of Sciences'
Advisory Committee on the Biological Effects of lonizing Radiation (BEIR I, 1972
and BEIR III, 1980). The estimates of the risks to workers and the general pub-
lic are based on conservative assumpticns (that is, the estimates are probably
higher than the actual number) The following risk estimators were used to
estimate health effects: 135 potential deaths from cancer per million
person-rems and 22C potential cases of all forms of genetic disorders per mil-
lien person-rems.

The cancer-mortality risk estimates are based on the "absolute risk” model
described in BEIR I. Higher estimates can be developed by use of the "relative
risk" model along with the assumption that risk prevails for the duration of
life. Use of the “relative risk" model would produce risk values ul to about
four times greater than those used in this report. The staff regaris the use
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of the "relative risk" model values as a reasonable upper limit of the range of
uncertainty. The lower 1imit of the range would be zero because there may be
biological mechanisms that can repair damage caused by radiation at low doses
and/or dose rates. The number of potential nonfatal cancers would be approxi-
mately the same as the number of potential fatal cancers, according to the 1980
report of the National Academy of Sciences Committee on the Biological Effects
of Ionizing Radiation (BEIR III).

Values for genetic risk estimators range from 60 to 1100 potential cases of all
forms of genetic disorders per mi'lion person-rems (BEIR III). The value of
220 potential cases of all forms of genetic disorders is equal to the sum of
the geometric means of the risk of specific genetic defects and the risk of
defects with complex etiology.

The preceding values for risk estimators are consistent with the recommendations
of a number of recognized radiation-protection organizations, such as the Inter-
national Commission on Radiological Protection (ICRP, 1977), the National Council
on Radiation Protection and Measurement (NCRP, 1975), the National Academy of
Sciences (BEIR III), and the United Nations Scientific Committee on the Effects
of Atomic Radiation (UNSCEAR, 1982).

The risk of potential fatal cancers in the exposed work-force population at
Beaver Valley Unit 2 is estimated as follows: multiplying the annual plant-
worker-population dose (about 500 person-rems) by the somatic risk estimator,
the staff estimates that about 0.06 cancer death may occur in the total expused
population. The value of 0.06 cancer death means that the probability of one
cancer death over the lifetime of the entire work force as a result of 1 year
of facility operation is about 6 chances in 100. The risk of potential genetic
disorders attributable to exposure of the work force is a risk borne by the
progeny of the entire population and is thus properly considered as part of

the risk to the general public.

5.9.3.1.2 Public Radiation Exposure.
. Transportation of Radicactive Materials

The transportation of “"cold" (unirradiated) nuclear fuel to the reactor, of
spent irradiated fuel from the reactor to a fuel reprocessing plant, and of
solid radioactive wastes from the reactor to waste burial grounds is considered
in 10 CFR 51.52. The contribution of the environmental effects of such trans-
portation to the environmental costs of licensing the nuclear power reactor is
set forth in Summary Table 54 from 10 CFR 51.52, reproduced herein as Table 5.5.
The cumulative dose to the exposed population as summarized in Table $-4 is

very small when compared tc the annual collective dose of about 60,000 person-
rems to this same population or 28,000,000 person-rems to the U.S. population
from background radiation.

. Direct Radiation for PWRs

Radiation fields are produced around nuclear plants as a result of radicactivity
within the reactor and its associated components, as well as a result of radio-
active-effluent releases. Direct radiation from sources within the plant are
due primarily to nitrogen-16, a radionuclide produced in the reactor core.
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Because the primary coolant of a PWR is contained in a heavily shielded area,
dose)rates in the vicinity of PWRs are generally undetectable (less than 5 mrems/
year).

Low-level radioactivity storage containers outside the plant are estimated to
make a dose contribution at the site boundary of less than 1% of that due to
the direct radiation from the plant.

. Radioactive-Effluent Releases: Air and Water

Limited quantities of radioactive effluents will be released to the atmosphere
and to the hydrosphere during normal operations. Plant-specific radioisotope-
release rates were developed on the basis of estimates regarding fuel performance
and descriptions of the operation of radwaste systems in the applicant's FSAR,
and by using the calculative models and parameters described in NUREG-0017.

These radioactive effluents are then diluted by the air and water into which
they are released before they reach areas accessible to the general public.

Radicactive effluents can be divided into several groups. Among the airborne
effluents, the radioisotopes of the fission product noble gases, krypton and
xenon, as well as the radioactivated gas argon, do not deposit on the ground

nor are they absorbed and accumulated within living organisms; therefore, the
noble gas effluents act primarily as a source of direct external radiation
emanating from the effluent plume. Dose calculations are performed for the

site boundary where the highest external-radiation doses to a member of the
general public as a result of gaseous effluents have been estimated to occur;
these include the total body and skin doses as well as the annual beta and gamma
air doses from the plume at that boundary location.

Another group of airborne radicactive effluents--the fission product radioicdines,
as well as carbon-14 and tritium--are alsoc jasesus but these tend to be deposited
on the ground and/or inhaled into the body during breathing. For this class

of effluents, estimates of direct external-radiation dcses frum deposits on

the ground, and of internal radiation doses to total body, thyroid, bone, and
other organs from inhalation and from vegetable, milk, and meat consumption

are made. Concentrations of iodine in the thyroid and of carboi~14 in bone

are of particular significance here.

A third group of airborne effluents, consisting of particulatss that remain
after filtration of airborne effluents in the plant prior to release, includes
fission products such as cesium and strontium and activated corrosion products
such as cobalt and chromium. The calculational model determines the direct
external radiation dose and the internal radiation doses for these contaminants
through the same pathways as described above for the radioiodines, carbon-14,
and tritium. Doses from the particulates are combined with those of the radio-
iodines, carbon-14, and tritium for comparison to one of the design cbjectives
of Appendix I to 10 CFR 50.

W

The waterborne-radioactive-effluent constituents could include fission products
such as nuclides of strontium and iodine; activation and corrosion products,
such as nuclides of sodium, iron, and cobalt; and tritium as tritiated water.
Calculations estimate the internal doses (if any) from fish consumption, from
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water ingestion (as drinking water), and from eating of meat or vegetables
raised near the site on irrigation water, as well as any direct external radia-
tion from recreational use of the water near the point of discharge.

The release rates for each group of eftiuenis, along with site-specific mete-
orological and hydrological data, serve as input to computerized radiation-
dose models that estimate the maximum radiation dose that would be received
outside the facility via a number of pathways for individual members of the
public, and for the general public as a whole. These models and the radiation-
dose calculations are discussed in the October 1977 Revision 1 of RG 1.109,
“Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I," and
in Appendix B of this statement.

Examples of site-specific dose assessment calculation, and discussions ~f param-
eters involved are given in Appendix D. Doses from all airborne effluents ex-
cept the noble gases are calculated for individuals at the location (for example,
the site boundary, garden, residence, milk cow, and meat animal) where the high-
est radiation dose to a member of the public has been established from all
applicable pathways (such as ground deposition, inhalation, vegetable consump-
tion, cow milk consumption, or meat consumption.) Only those pathways asso-
ciated with airborne effluents that are known to exist at a single location

are combined to calculate the total maximum exposure to an exposed individual.
Pathway doses associated with liquid effluents are combined without regard to
any single location, but they are assumed to be associated with maximum exposure
of an individual through other than gaseous-effluent pathways.

5.9.3.2 Radiological Impact on Humans

Although the doses calculated in Appendix D are based primarily on radioactive-
waste treatment system capability and are below the Appendix I design objective
values, the actual radiological impact associated with the operation of the
facility will depend, in part, on the manner in which the radicactive-waste
treatment system is operated. Based on its evaluation of the potential perfor-
mance of the ventilation and radwaste treatment systems, the NRC staff has
concluded that the systems as now proposed are capable of controlling effluent
releases to meet the dose-design objectives of Appendix I to 10 CFR 50. The
staff also concludes that the combined site doses for both Units 1 and 2 sat-
isfy the requirement of the RM-50-2 Annex to Appendix [, and, therefore, no
cost-benefit analysis is required for additional radwaste processing equipment.

Operation of Beaver Valiey Unit 2 will be governed by operating license Techni-
cal Specifications that will be based on the dose-design objectives of Appendix I,
Annex RM-50-2, to 10 CFR 50. Because these design-objective values were chosen
to permit flexibility of operation while still ensuring that plant operations
are ALARA, the actual radiological impact of plant operation may result in doses
close to the dose-design objectives. Even if this situation exists, the indi-
vidual doses for the member of the public subject to maximum exposure will still
be very small when compared to natural background doses (~100 mrems/year) or the
dose limits (500 mrems/year, total body) specified in 10 CFR 20 as consistent
with considerations of the health and safety of the public. As a result, the
staff concludes that there will be no measurable radiological impact on any
member of the public from routine gperation of Beaver Valley Unit 2.
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Operating standards of 40 CFR 190, the Environmental Protection Agency's Environ-
mental Radiation Proteciion Standards for Nuclear Power Operations, specify

that the annual dose equivalent must not exceed 25 mrems to the whole body,

75 mrems to the thyroid, and 25 mrems to any other organ of any member of the
public as the result of exposures to planned discharges of radioactive materials
(radon and its daughters excepted) to the general environment from all uranium-
fuel-cycle operations and radiation from these operations that can be expected
to affect a given individual. The staff's position as stated in NUREG-0543 is
that as long as a nuclear plant site operates at a level below tne relatively
more conservative Appendix I dose-design objectives and reporting requirements,
it is operating in compliance with 40 CFR 190. Therefore, the NRC staff con-
cludes that under normal operations the Beaver Valley facility is capable of
operating within these EPA standards.

The radiological doses anu dose commitments resulting from a nuclear power plant
are well known and documented. Accurate measurements of radiation and radio-
active contaminants can be made with very high sensitivity so that much smaller
amounts of radioisotopes can be recorded than can be asscciated with any possible
observable 111 effects. Furthermore, the effects of radiation on living systems
have for decades been subject to intensive investigation and consideration by
individual scientists as well as by select committees that have occasionally
been constituted to objectively and independently assess radiation dose effects.
Although, as in the case of chemical contaminants, there 1s debate about the
e¢xact extent of the effects of very low levels of radiation that result from
nuclear-power-plant effluents, upper bound limits of deleterious effects are
well established and amenable to standard methods of risk analysis. Thus the
risks to the maximally exposed member of the public outside of the site
boundaries or to the total population outside of the boundaries can be readily
calculated and recorded. These risk estimates for Beaver Valley Unit 2 are
presented below.

The risk to the maximally exposed individual is estimated by multiplying the
risk estimators presented in Section 5.9.3.1.1 by the annual dose-design objec-
tives for total-body radiation in 10 CFR 50, Appendix I. This calculation results
in a risk of potential premature death from cancer to that individual from expo-
sure to radiocactive effluents (gaseous or liquid) from 1 year nf reactor opera-
tions of less than one chance in one million.* The risk of potential premature
death from cancer to the average individual within 80 km (50 miles) of the
reactors from exposure to radioactive effluents from the reactors is much less
than the risk to the maximally exposed individual. These risks are very small
in comparison to total cancer incidence from causes unrelated to the operation
of Beaver Valley Unit 2.

Multiplying the annual U.S. general public population dose from exposure to
radiocactive effluents and transportation of fuel and waste from the cperation
of this facility (that is, 39 person-rems) by the preceding somatic risk
estimator, the staff estimates that about 0.006 cancer death may occur in the

*The risk of potential premature death from cancer to the maximally exposed
individual from exposure to radiciodines and particulates would be in the
same range as the risk from exposure tc the other types of effluents,
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exposed population. The significance of this risk can be determined by com-
paring it to the total incidence of cancer death in the U.S. population.
Multiplying the estimated U.S. population for the year 2010 (~280 million
persons) by the current incidence of actual cancer fatalities (~20%), about
56 million cancer deaths are expected (American Cancer Society, 1978).

For purposes of evaluating the potential genetic risks, the progeny of workers
are considered members of the general public. However, according to ICRP
Pubiication 26 (1977), paragraph 80, it is assumed that only about one-third

of the occupational radiation dose is received by workers who have offspring
subsequent to the radiation exposure. Multiplying the sum of the U.S. popula-
tion dose from exposure to radioactivity attributable to the normal annual
operation of the plant (that is, 39 person-rems), and one-*hird of the estimated
dose from occupational exposure (that is, one-third of 500 person-rems) by the
preceding genetic risk estimator, the staff estimates that about 0.05 potential
genetic disorder may occur in all future generations of the exposed population.
Because BEIR III indicates that the mean persistence of the two major types of
genetic disorders is about 5 generations and 10 generations, in the following
analysis the risk of potential genetic disorders from the normal annual opera-
tion of the plant is conservatively compared with the risk of actual genetic
ill health in the first 5 generations, rather than the first 10 generations.
Multiplying the estimated population within 80 km of the plant (~4 million per-
sons in the year 2010) by the current incidence of actual genetic i1l health in
each generation (~11%), about 2 million genetic abnormalities are expected in
the first 5 generations of the 80-km population (BEIR III).

The risks to the general public from exposure to radicactive effluents and
transportation of fuel and wastes from the annual operation of the facility

are very smali fractions of the estimated normal incidence of cancer fatalities
and genetic abnormalities. On the basis of the preceding comparison, the staff
concludes that the risk to the publi: ha:lth and safety from exposure to radio-
activity associated with the normal operation of the facility will be very small.

5.9.3.3 Radiological Impacts on Biota Other Than Humans

Depending on the pathway and the radiation source, terrestrial and aquatic biota
will receive doses that are approximately the same or somewhat higher than humans
receive. Although guidelines have not been established for acceptable limits

for radiation exposure to species other than humans, it is generally agreed

that the limits established for humans are sufficiently protective for other
species.

Although the existence of extremely radiosensitive biota is possibie and
increased radiosensitivity in organisms may result from environmental inter-
actions with other stresses (for example, heat or biocides), no biota have yet
been discovered that show a sensitivity (in terms of increased morbidity or
mortality) to radiation exposures as low as those expected in the area sur-
rounding the facility. Furthermore, at all nuclear plants for which radiation
exposure to biota other than humans has been analyzed (Blaylock, 1976), there
have been no cases of exposure that can be considered significant in terms of
harm to the species, or that approach the limits for exposure to members of
the public that are permitted by 10 CFR 20. Inasmuch as the 1372 BEIR Report
(BEIR I) concluded that evidence to date indicated that no other living organisms
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are very much more radiosensitive than humans, no measurable radiological impact
on populations of biota is expected as a result of the routine operation of
this facility.

5.9.3.4 Radiological Monitoring

Radiological environmental monitoring programs are established to provide data
where there are measurable levels of radiation and radioactive materials in

the site environs and to show that in many cases no detectable levels exist.
Such monitoring programs are conducted to verify the effectiveness of inplant
systems used to control the release of radioactive materials and to ensure that
unanticipated buildups of radioactivity will not occur in the environment.
Secondarily, the environmental monitoring programs could identify the highly
unlikely existence of releases of radioactivity from unanticipated release
points that are not monitored. An annual surveillance (land census) program
will be established to identify changes in the use of unrestricted areas to
provide a basis for modifications of the monitoring programs or of the Technical
Specifications conditions that relate to the control of doses to individuals.

These programs are discussed generically in greater cetail in RG 4.1, Revision 1,
“Programs for Monitoring Radioactivity in the Environs of Nuclear Power Plants,”
and in the Radiological Assessment Branch Technical Position, Revision 1,
November 1979, "An Acceptable Radiological Environmental Monitoring Program. "*

5.9.3.4.1 Preoperational

The preoperational phase of the monitoring program should provide for the
measurement of background levels of radinactivity and radiation and their
variations along the anticipated important pathways in the areas surrounding
the facility, the training of personnel, and the evaluation of procedures,
equipment, and techniques. The applicant proposed a radiological environmental-
monitoring program to meet these objectives in the ER-CP, and it was discussed
in the FES-CP. This early program has been updated and expanded; it is pre-
sented in Section 6.1.5 of the applicant's ER-OL. ER-OL Section 6.1.5 states
that the orgoing operational radiological monitoring program for Beaver Valley
Unit 1 serves as the preoperational program for Beaver Valley Unit 2. The
specifics of the current environmental radiological menitoring program for
Unit 1 are described in Section 3, Table 3.01 of the Beaver Valley Unit 1,
Offsite Dose Calculation Manual (OOCM) and are reproduced in this report in
Table 5.6.

The applicant states that the preoperational orogram is documenting background
levels of direct radiation and concentrations of radionuclides that exist in
the environment. The preoperational program will continue up to initial crit-
icality of Unit 2 when the operaticnal radiological monitering program will
begin.

The staff has reviewed the preoperational environmental monitoring program of
the applicant and finds that it is generally acceptable as presented. The
staff review of this area will continue until the time of implementation of the
operational monitoring program.

*Available from the Radiological Assessment Branch, Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.
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5.9.3.4.2 OQOperational

The operational, offsite radiological-monitoring program is conducted to provide
data on measurable levels of radiation and radioactive materials in the site
environs in accordance with 10 CFR 20 and 50. It assists and provides backup
support to the effluent-monitoring program recommended in RG 1.21, "Measuring,
Evaluating and Reporting Radioactivity in Solid Wastes and Releases of Radio-
active Materials in Liquid and Gaseous Effluents from Light-Water Cooled Nuclear
Power Plants."

The applicant states that the operational program will in essence be a continu-
ation of the preoperational program described abuve, with some periodic adjust-
ment of sampling frequencies in expected critical exposure pathways--such as
increasing milk sampling freguency and deletion of fruit, vegetable, soil, and
gamma radiation survey samples. The proposed operational program will be
reviewed before plant operation. Modification will be based upon anomalies
and/or exposure pathway variations observed during the preoperational program.

The final operational monitoring program proposed by the applicant will be
reviewed in detail by the staff, and the specifics of the required monitoring
program will be incorporated into the operating license Radiological Technical
Specifications.

5.9.4 Environmental Impacts of Postulated Accidents
5.9.4.1 Plant Accidents

The staff has considered the potential radiological impacts on the environment
of possible accidents at the Beaver Valley plant site in accordance with the
NRC's June 13, 1980 Statement of Interim Policy. The discussion below reflects
the staff's considerations and conclusions.

Section 5.9.4.2 deals with general characteristics of nuclear power plant acci-
dents, including a brief summary of safety measures incorporated into the design
that tend to minimize the probability of their occurrence and to mitigate the
consequences should accidents occur. Alsc described are the important proper-
ties of radioactive materials and the pathways by which they could be trans-
ported to becocme environmental hazards. Pctential adverse health effects and
societal impacts associated with actions to avoid such health effects as a
result of air, water, and ground contamination from accidents are also
identified.

Next, actual experience with nuclear power plant accidents and their observed

health effects and other societal impacts are described. This is followed by

a summary review of safety features of the Beaver Valley Unit 2 facilities and
of the site that act to mitigate the consequences of acciderts.

The results of caiculations of the potential consequences of accidents that
hava been postulated within the design basis are then given. Also described
are the results of calculations for the Beaver Valley site using probabilistic
methuds to estimate the possible impacts and the risks associated with severe
accident sequences of exceedingly low probability of occurrence.
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5.9.4.2 (General Characteristics of Accidents

The term "accidert," as used in this section, refers to any unintentional
event not addressed in Section 5.9.3 that results in a release of radioactive
materials into the environment. The predominant focus, therefore, is on
events that can lead to releases substantially in excess of permissible limits
for norma! operation. Normal release limits are specified in the Commission's
regulations in 10 CFR 20 and 10 CFR 50, Appendix I.

Several features combine to reduce the risk associated with accidents at
nuclear power plants. Safety features in design, construction, and operation,
comprising the first line of defense, are to a very large extent devoted to
the prevention of the release of these radioactive materials from their normal
places of confinement within the plant. A number of additional lines of
defense are designed to mitigate the consequences of failures in the first
Tine. Descriptions of these features for Beaver Valley Unit 2 are in the
FSAR. The most important mitigative features are described in Section
5.9.4.4(1) below.

These safety features are designed taking into consideration the specific
locations of radicactive materials within the plant; their amounts; their
nuclear, physical, and chemical properties; and their relative tendency to be
transported into and for creating biological hazards in the environment.

(1) Fission Product Characteristics

By far the largest inventory of radioactive material in a nuclear power plant
is a byproduct of the fission process and is located in the uranium oxide fuel
pellets in the reactor core in the form of fission products. During periodic
refueling shutdowns, the assemblies containing these fuel pellets are trans-
ferred to a spent-fuel storage pool so that the second largest inventory of
radiocactive material is located in this storage area. Much smaller inventories
of radioactive materials are also normally present in the water that circulates
in the reactor coolant system and in the systems used to process gaseous and
Tiquid radioactive wastes in the plant. Table 5.7 lists the inventories of
radionuclides that could be expected in a Beaver Valley Unit 2 reactor core.

These radioactive materials exist in a variety of physical and chemical forms.
Their potential for dispersion intc the environment depends not only on
mechanical forces that might physically transport them, but also on their
inherent properties, particularly their volatility. The majority of these
materials exist as nonvolatile solids over a wide range of temperatures. Some,
however, are relatively volatile solids, and a few are gaseous in nature. These
characteristics have a significant bearing on the assessment of the environ-
mental radiological impact of accidents.

The gaseous materials include radicactive forms of the chemically inert noble
gases krypton and xenon. These have the highest potential for release into

the atmosphere. If a reactor accident were to occur involving degradation of
the fuel cladding, the release of substantial quantities of these radicactive
gases from the fuel is a virtua! certainty. Such accidents are low freguency
but credible events (see Section 5.39.4.3). For this reason the safety analysis
of each nuclear power plant incorporates a hypothetical design-basis accident
that postulates the release of the entire contained inventory of radioactive
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noble gases from the fuel into the containment structure. If these gases were
further released to the environment as a possible resuit of failure of safety
features, the hazard to individuals from these noble gases would arise predom-
inantly through the external gamma radiation from the airborne plume. The
reactor containment structure is designed to minimize this type of release.

Radioactive forms of iodine are produced in substantial quantities in the fuel
by the fission process, and in some chemical! forms they may be quite volatile.
For these reasons, iodine has traditionally been regarded as having a relatively
high potential for release from the fuel. If the radionuclides are released to
the environment, the principal radiological hazard associated with the radio-
iodines is ingestion into the human body and subsequent concentration in the
thyroid gland. Because of this, the potential for release of radioicdines to
theiatnosphere is reduced by the use of special systems designed to retain the
iodine.

The chemical forms in which the fission product radiciodines are found are
generally solid materials at room temperatures, so they have a strong tendency
to condense (or "plate out") on cooler surfaces. In addition, most of the
iodine compounds are quite soluble in, or chemically reactive with, water.
Although these properties do not inhibit the release of radioiodines from
degraded fuel, they would act to mitigate the release from the containment
structure, which has large internal surface areas and contains large gquantities
of water as a result of an accident. The same properties affect the behavior
of radioiodines that may "escape" into the atmosphere. Thus, if rainfall
occurs during a release, or if there is moisture on exposed surfaces (for
example, dew), the radioiodine: will show a strong tendency to be absorbed by
the moisture.

Other radioactive materials formed during the operation of a nuclear power
plant have lower volatilities and, therefore, by comparison with the noble
gases and iodines, have a much smaller tendency to escape from degraded fuel
unless the temperature of the fuel becomes very high. By the same token, such
materials, if they escape by volatilization from the fuel, tend to condense
quite rapidly to solid form again when they are transported to a lower tempera-
ture regicn and/or dissolve in water when it is present. The former mechanism
can result in production of some solid particles of sufficiently small size to
be carried some distance by a moving stream of gas or air. If such particulate
materials are dispersed into the atmosphere as a resuit of failure of the con-
tainment barrier, they will tend to be carried downwind and deposit on surface
features by gravitational settling (fallout) or by precipitation (washout or
rainout), where they will become “contamination" hazards in the environment.

All of these radicactive materials exhibit the property of radicactive decay
with characteristic half-lives ranging from fractions of a second to many days
or years. Many of them decay through a sequence or chain of decay processes,
and all eventuall, become stable (nonradicactive) materials. The radiation
emitted during these decay processes renders the radioactive materials
hazardous.

(2) Meteorological Considerations

Two separate analyses of accident sequences are performed by the staff. One
analysis, the determination of the consequences of certain accidents (referred
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to as design-basis accidents) is performed for the staff's safety evaluation
report. This analysis is performed to assure that the doses to any individual
at the exclusion area boundary (EAB) over a period of 2 hours, or at the outer
boundary of the low population zone (LPZ) during the entire period of plume
passage,* will not exceed the siting dose guidelines given in 10 CFR 100 of

25 rems to the whole body or 300 rems to the thyroid. This analysis is used
to examine site suitability (10 CFR 100) and the mitigative capability of cer-
tain plant safety features (10 CFR 50). The atmospheric dispersion mode! for
this evaluation, as described in Regulatory Guide 1.145, uses onsite meteo-
rological data (typically, a multiyear period of record) considered represen-
tative of the site and vicinity to calculate reiative concentrations (x/Q) that
will be exceeded no more than 0.5% of the time in any one sector (22%°) and no
more than 5% of the time for all sectors (360°) at the EAB and LPZ.

The second analysis of accident consequences is addressed in this report and
considers a spectrum of release categories (including severe accidents) and
actual meteorological conditions from a representative l-year period of record
of onsite data. From this l-year period (8670 consecutive hours) meteorological
observations (wind speed, atmospheric stability, and precipitation), for each
hour are averaged, and 91 time sequences are used to estimate the dispersion
and deposition of radioactive material from each release category into each of
16 sectors corresponding to the 22%° sectors used to report wind direction.
The sampling of meteorological data is performed in a way that (1) all hourly
data appear at some time during at least one of the time sequences, and

(2) favorable, unfavorable, and typical atmospheric dispersion conditions are
considered. Using 91 time sequences for 16 directions produces 1456 sets of
computed consequences for each release category. The probability associated
with each set is the product of the probability of the release categories
multiplied by the annual probability of the wind blowing into a given sector,
divided by 91 to represent the equal likelihood of the meteorological samples.
The diversity of meteorological conditions sampled is principally responsible
for the general shape of the probability distributions given below (see
Figures 5.4 through 5.9). Combinations of the worst severe accident release
category and the most unfavorable meteorological conditions sampled are repre-
sented by the extreme of the distribution on the bottom right of each of the
plots presented. A detailed description of the atmospheric dispersion model is
in WASH-1400, Appendix VI (NUREG-75/014).

(3) Exposure Pathways

The radiation exposure (hazard) to individuals is determined by their proximity
to the radioactive materials, the duration of exposure, and factors that act

to shield the individual from the radiation. Pathways for radiation and the
transport of radicactive materials that lead to radiation exposure hazards to
humans are generally the same for accidental as for "normal" releases. These
are depicted in Figure 5.2, There are two additional possible pathways that
could be significant for accident rel:ases that are not shown in Figure 5.2.
One of these is the fallout of radicactivity initially carried in the air onto

*Plume passage can be defined as the time period associated with the passage of
the radicactive cloud created by the release of fission products following an
accident.
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open bodies of water or onto land and eventual runoff into open water bodies.
The second wou'd be unique to an accident that results in temperatures inside
the reactor core sufficiently high to cause melting and subsequent penetration
of the basemat underlying the reactor by the molten core debris. This creates
the potential for the release of radicactive material into the hydrosphere via
?rounduater. These pathways may lead to external exposure to radiation and to

nternal exposure if radioactive material is contacted, inhaled, or ingested
from contaminated food or water.

It is characteristic of these pathways that during the transport of radicactive
material by wind or by water the material tends to spread and disperse, like a
plume of smoke from a smokestack, becoming less concentrated in larger volumes
of air or water. The result of these natural processes is to lessen the
intensity of exposure to individuals downwind or downstream of the point of
release, but they also tend to increase the number who may be exposed. For a
release into the atmosphere, the degree to which dispersion reduces the concen-
tration in the plume at any downwind point is governed by the turbulence
characteristics of the atmosphere, which vary considerably with time and from
place to place. This fact, taken in conjunction with the variability of wind
direction and the presence or absence of precipitation, means that accident
consequences are very much dependent upon the weather conditions existing at
the time.

(4) Health Effects

The cause-and-effect relationships between radiation exposure and adverse
health effects are quite complex (CONAES, 1979; Land, 1980).

Whole-body r«diation exposure resulting in a cduse greater than about 10 rems
for a few persons and about 25 rems for nearly 11 people over 2 short period
of time (hours) is necessary before any physiological effects tu an individual
are clinically detectable shortiy thereafter. [Doses about 10 to 20 times
larger, also received over a relatively short period of time (hours to a few
days), can be expected to cause some fatal injuries. At the severe but
extremely low probability end of the accident spectrum, exposures of these
magnitudes are theoretically possible for persons in the proximity of the
plant if measures are not or cannot be taken to provide protection, such as by
sheltering or evacuation,

Lower levels of exposures may also constitute a health risk, but the ability

to define a cause-and-effect relationship between any given health effect and

a known exposure to radiation is difficult given the backdrop of the many other
possible reasons why a particular effect is observed in a specific individual.
For this reason, it is necessary to assess such effects on a statistical basis.
Such effects include randomly occurring cancer in the exposed population and
genetic changes in future generations after exposure of a prospective parent.
Occurrences of cancer in the exposed population may begin to develop only after
a lapse of 2 to 15 years (latent period) from the time of exposure, and continue
over a period of sbout 30 years (plateau period). However, in the case of ex-
posure of fetuses (in utero), occurrences of cancer may begin to develop at
birth (no latent period) and end at age 10 (that is, the plateau period is

10 years). The cccurrence of cancer itself is not necessarily indicative of
fatality. The somatic health consequences model used in this assessment is
based on the 1972 BEIR Report of the National Academy of Sciences (NAS) (BEIR I).
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Most authorities agree that a reasonable--and probably conservative--estimate of
the randomly occurring number of health effects of low levels of radiation ex-
posure to a large number of people is within the range of about 10 to 500 poten-
tial cancer deaths per million person-rems (although zero is not excluded by

the data). The range comes from the NAS BEIR III Report (1980), which also
indicates a probable value of about 150. This value is virtually identical to
the value of about 140 used in the current NRC health-effects models. In addi-
tion, the model in BEIR III projects approximately 220 genetic changes per
million person-rems over succeeding generations. This is the estimate currently
used by the NRC staff. (This value was computed as the sum of the risk of spe-
cific genetic defects and risk of defects with complex etiology (causes)).

(5) Health Effects Avoidance

Radiation hazards in the environment tend to disappear by the natural process

of radicactive decay. Where the de.ay process is slow, however, and where the
material becomes relatively fixed in its location as an environmental contami-
nant (such &s in soil), the hazard can continue to exist for a relatively long
period of time--months, years, or even decades. Thus, a possible environmental
societal impact of severe accidents is the avoidance of the health hazard rather
than the health hazard itself, by restrictions on the use of the contaminated
property or contaminated foodstuffs, milk, and drinking water. The potential
economic impacts that this can cause are discussed below.

5.9.4.3 Accident Experience and Observed Impacts

The evidence of accident frequency and impacts in the past is a useful indi-
cator of future prebabilities and impacts. As of April 1984, there were

79 commercial nuclear power reactor units licensed for operation in the United
States (at 52 sites) with power-generating capacities ranging from 50 to

1180 megawatts electric (Mwe). (Beaver Valley Unit 2 is designed for an electric
power output to 870 Mwe (stretch power).) The combined experience with these
operating units represents approximately 700 reactor-years of operation over

an elapsed time of about 23 years. Accidents have occurred at several of
these facilities (Bertini, 1980; NUREG-0651; Thompson and Beckerley, 1964).
Some of these accidents have resulted in releases of radicactive material to
the environment, ranging from very small fractions of a curie to a few million
curies. None is known to have caused any radiation injury or fatality to any
member of the public, nor any significant contamination of the environment.
This experience base is not large enough to permit reliable statistical predic-
tion of accident probabilities. It does, however, suggest that significant
environmental impacts caused by accidents are very unlikely to occur over time
periods of a few decades.

Melting or severe degradation of reactor fuel occurred during the accident at
Three Mile Island Unit 2 (TMI=2) on March 28, 1979. It has been estimated

that about 2.5 million curies of noble gases (about 0.9% of the core inventory)
and 15 curies of radiofodine (about 0.00003% of the core inventory) were
released to the environment at TMI-2 (NUREG/CR-1250). No other radicactive
fission products were releasaed in measurable quantity. It has been estimated
that the maximum cumulative offsite radiation dose to an individual was less
than 100 millirems (Rogovin, 1380; President's Commission, 1979). The total

51510 B

population exposure has been estimated to be in the range from about 1000 to
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5000 person-rems (this range is discussed on page 2 of NUREG-0558). This
exposure could produce between zero and one additional fatal cancer over the
lifetime of the population. The same population receives each year from
natural background radiation about 240,000 person-rems, and approximately a
half-million cancers are expected to develop in this group over its lifetime
(Rogovin, 1980; President's Commission, 1979), primarily from causes other
than radiation. Trace quantities (barely above the limit of detectability) of
radioiodine were found in a few samples of mi'k produced in the area. No
other food or water supplies were affected.

Accidents at nuclear power plants in the United States have also caused
occupational injuries and a few fatalities, but none attributed to radiation
exposure. Individual worker exposures have ranged up to about 4 rems as a
direct consequence of reactor accidents (although there have been higher
exposures to individual workers as a result of other unusual occurrences).
However, the collective worker exposure levels (person-rems) are a smal)
fraction of the exposures experienced during normal routine operations; these
exposures average about 420 to 1300 person-rems in a PWR and 740 tc 1650 person-
rems in a BWR per reactor-year.

Accidents have also occurred at other nuclear facilities in the United States
and in other countries (Bertini, 1980; Thompson and Beckerley, 1964). Because
of inherent differences in design, construction, operation, and purpose of
most of these other facilities, their accident record has only indirect rele-
vance to current nuclear power plants. #elting of reactor fuel occurred in at
least seven of these accidents, including the one in 1966 at Enrico Fermi
Atomic Power Plant Unit 1. Fermi Unit 1 was a sodium-cooled fast breeder
demonstration reactor designed to generate 61 Mwe. The damages were repaired
and the reactor reached full power 4 year: after the accident. It operated
successfully and completed its mission in 1973. Tne Fermi accident did not
release any radioactivity to the environment.

A reactor accident in 1957 at Windscale, England, released a significant
quantity of radiciodine, approximately 20,000 curies, to the environment
(United Kingdom, 1957). This reactor, which was not operated to generate
electricity, used air rather than water to cool the uranium fuel. During a
special operation to heat the large amount of graphite in this reactor
(characteristic of graphite-moderated reactor), the fuel overheated and
radiciodine and noble gases were released directly to the atmosphere from a
123-m (405-foot) stack. Milk produced in a 518-km? (200-mi2) area around the
facility was impounded for up to 44 days. The United Kingdom National Radio-
logical Protection Board (Crick, 1982) estimated that the releases may have
caused as many as 260 cases of thyroid cancer, about 13 of them fatal, and as
many as seven deaths from other cancers or hereditary diseases. This kind of
accident cannot occur in a water-moderated-and-cooled reactor like Beaver
Valley Unit 2, however.

5.9.4.4 Mitigation of Accident Consequences .

Pursuant to the Atomic Energy Act of 1354, as amended, the staff is conducting
a safety evaluation of the application to operate Beaver Valley Unit 2.
Although the SER will contain more detailed information on plant design, the
principal design features are presented in the following section.

2
O

Beaver Va'ley 2 FES -



(1) Design Features

Beaver Valley Unit 2 contains features designed to prevent accidental release
of radioactive fission products from the fuel and to lessen the consequences
should such a release occur. Many of the design and operating specifications
of these features are derived from the analysis of postulated events known as
design-basis accidents. These accident prevention and mitigation features are
collectively referred to as engineered safety features (ESFs). The possibil-
ities or probabilities of failure of these systems are incorporated in the
assessments discussed in Section 5.9.4.5.

The steel-1ined concrete containment building is.a.passive mitigating system

fans provide the Capability to remove heat inside the containment following

result of overpressure. Similarly, the containment spray system is designed
to spray cool water into the containment atmosphere. The spray water also

A1l the mechanical systems mentioned above are supplied with emergency power
from onsite diesel generators if normal offsite station power is interrupted.

The fuel handling building also has accident-mitigating systems. The safety-
grade ventilation system contains both charcoal and high efficiency particulate
filters. This ventilation system is also designed to keep the area around the
spent-fuel pool below the prevailing barometric pressure during fuel handling
operations so there will be no leakage through building openings. If radio-
activity were to be released into the building, it would be drawn through the
ventilation system, and most of the radioactive iodine and particulate fjssion
products would be removed from the flow stream before it is exhausted to the
outdoor atmosphere.

There are features of the plant that are necessary for its power-generation
function that can also play a role in mitigating certain accident consequences.
For example, although the main condenser is not classified as an ESF, it can
act to mitigate the consequences of accidents involving leakage from the

tube ruptures). If normal offsite power is maintained, the ability of the
plant to send contaminated steam to the condenser instead of releasing it
through the safety valves or atmospheric dump valves can significantly reduce
the amount of water-soluble radionuclides released to the environment,

In addition to the benefits Lo De gained from these features, Beaver valley
Unit 2 will benefit from the implementation of the lessons learned from the
T™I=2 accident==-in the form of improvements in design, procedures, and operator
training. These lessons learned wili significantly reduce the likelihood of a
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degraded core accident that could result in large releases of fission products
to the containment. Specifically, the applicant will be required to meet
those TMI-2 related requirements clarified in NUREG-0737.

(2) Site Features

The NRC's reactor site criteria, 10 CFR 100, require that the site for every
power reactor have certain characteristics that tend tc reduce the risk and
the potential impact of accidents. The discussion that follows briefly
describes the Beaver Valley Unit 2 site characteristics and how they meet
these requirements.

First, the site has an exclusion area, as required by 10 CFR 100. The total
site area is about 206 ha (501 acres). The exclusion area, located within the
site boundary, has a 609-m (2000-foot) radius centered on the Unit 1 containment
building. There are no residents within the exclusion area. The applicant

owns all surface and minerals rights in the exclusion area, and has the author-
ity, as required by 10 CFR 100, to determine all activities in this area. One
state road traverses the area, allowing access to the plant. The exclusion

area is also traversed by a railroad line, which is controlled by the applicant,
and the Ohio River, which is used for barge transportation.

Second, beyond and surrcunding the exclusion area, there is a low population
zone (LPZ), also required by 10 CFR 100. The LPZ for the Beaver Valley Unit 2
site is a circular area with a 5.8-km (3.6-mile) radius. Within this zone,

the applicant must ensure that there is a reasonable probability that appro-
priate protective measures could be taken on behalf of the residents in the
event of 2 serious accident. The applicant has indicated that 10,600 persons
lived within the 5.8-km (3.6-mile) radius in 1980 and projects that the
population will increase to 10,900 in the year 2010. The major sources of
transients within the 5.8-km radius of the site are nearby industries, schools,
and recreational areas. They comprise a total of approximately 4600 persons
within the LPZ. In case of a radiological emergency, the applicant has made
arrangements to carry out protective actions, including evacuation of personnel
in the vicinity of the plant (see also the following section on emergency
preparedness).

Third, 10 CFR 100 also requires that the distance from the reactor to the near-
est boundary of a densely populated area containing more than about 25,000 resi-
dents should be at least one and one-third times the distance from the reactor
to the outer boundary of the LPZ. This distance requirement provides protec-
tion against excessive doses to people in large centers. The city of McCandless,
Pennsylvania, with a 1980 population of 26,250, which is about 27 km (17 miles)
east of the site, is the nearest population center. The population center dis-
tance is at least one and one-third times the LPZ distance. The resident popu-
lation density within a 48-km (30-mile) radius of the site was 214 people/km?®
(549 people/mi2) in 1980 and is projected to increase to about 242 people/km?
(619 people/mi2) by the year 2010.

The safety evaluation of the Beaver Valley Unit 2 site has also included a re-
view of potential external hazards, that is, activities offsite that might
adversely affect the operation of the nuclear plant and cause an accident. The
review encompassed nearby industrial and transportation facilities that might
create explosive, fire, missile, or toxic gas hazards. Th2 risk to Beaver
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Valley Unit 2 from such hazards has been found to be negligible. A more
detailed discussion of the compliance with the NRC siting criteria and the
consideration of external hazards is in the Beaver Valley Unit 2 Safety
Evaluation Report.

(3) Emergency Preparedness

Emergency preparedness plans including protective action measures for Beaver
Valley Unit 2 and environs are in an advanced, but not yet fully completed,
stage. In accordance with 10 CFR 50.47, effective November 3, 1980, no operat-
ing license will be issued to the applicant unless a finding is made by the

NRC that the state of onsite and offsite emergency preparedness provides rea-
sonable assurance that adequate protective measures can and will be taken in
the event of a radiological emergency. Among the standards that must be met

by these plans are provisions for two emergency planning zones (EPZs). A

plume exposure pathway EPZ of about 16 km (10 miles) in radius and an ingestion
exposure pathway EPZ of about 80 km (50 miles) in radius are required. Other
standards include appropriate ranges of protective actions for each of these
zones, provisions for dissemination to the public of basic emergency planning
information, provisions for rapid notification of the public during a serious
reactor emergency, and methods, systems, and equipment for assessing and
monitoring actual or potential offsite consequences in the EPZs of a radio-
logical emergency condition.

NRC and the Federal Management Agency (FEMA) have agreed that FEMA will make a
finding and determination as to the adequacy of state and local government
emergency response plans. NRC will determine the adequacy of the applicant's
emergency response plans with respect to the standards listed in 10 CFR 50.47(b),
the requirements of Appendix E to 10 CFR 50, and the guidance in NUREG-0654.
After NRC and FEMA make the above determinations, the NRC will make a finding
in the licensing process as to the overall and integrated state of preparedness.
The NRC staff findings will be in the SER. Further, if those findings indicate
that the risk to the public from severe accidents, discussed in the following
sections, is significantly larger because of the details of the final plans, a
supplement to the Final Environmental Statement will be issued. Although the
presence of adequate and tested emergency plans cannot prevent an accident, it
is the staff's judgment that such plans can and will substantially mitigate

the consequences to the public if an accident should occur.

5.9.4.5 Accident Risk and Impact Assessment

(1) OQOesign-Basis Accidents

As a means of ensuring that certain features of Beaver Valley Unit 2 meet
acceptable design and performance criteria, both the applicant and the staff
have analyzed the potential consequences of a number of postulated accidents.

Some of these could lead to significant releases of radioactive materials to
the environment, and calculations have been performed to estimate the potential
radiological consequences to persons off the site. For each postulated initi-
ating event, the potential radiological consequences cover 3 considerabile

range of values depending upon the particular course taken by the accident and
the conditions, inciuding wind direction and weather, prevalent during the
accident.
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Three categories of accidents have been considered, based on their probability
of occurrence. These categories are (1) incidents of moderate freguency

(events that can reasonably be expected to occur during any year of operation),
(2) infrequent accidents (events that might occur once during the lifetime of
the plant), and (3) limiting faults (accidents not expected to occur but that
have the potential for significant releases of radioactivity). The radiological
consequences of incidents in the first category, also called anticipated -
operational occurrences, are similar to the consequences from normal operation
that are discussed in Section 5.9.3.

Some of the initiating events postulated in the zecond and third categories
for Beaver Valley Unit 2 are shown in Table 5.8. Tc evaluate the potential
environmental impacts inherent in the operation of Beaver Vailey Unit 2, the
apnlicant has analyzed a variety of accidents, in a more realistic manner,
using the guidance of Regulatory Guide 4.2, Revision 2, "Preparation of
Environmenta) Reports for Nuclear Power Plants." The types of accident ana-
lyzed in Table 5.8 are similar to some events evaluated in the staff's Safety
Evaluation Report. The applicant's estimates of the radiation doses to indivi-
duals at the nearest boundary of the plant during the first 2 hours are also
shown in Table 5.8.

The results shown in Table 5.8 reflect the expectation that certain engineered
safety features designed to mitigate the consequences of the postulated acci-
dents would function as intended. An important assumption in these evaluations
is that the releases considered are limited to noble gases and radioiodines and
that other radioactive meterials are not released in significant quantities.

The staff does not perform an independent assessment of the potential offsite
consequences using realistic assumptions. Instead, the staff estimates poten-
tial upper bound exposures to individuals for the same types of accidents con-
tained in Table 5.8 for the purpose of implementing the provisions of 10 CFR 50
and 10 CFR 100. For the staff evaluations, much more pessimistic assumptions
are made as to the course taken by the accident and the prevailing plant condi-
tions; the accidents are referred to as design-basis accidents. The assump-
tions used for the design-basis accidents include much larger amounts of radio-
active material released, additional single failures in equipment, operation of
ESFs in a degraded mode* and poor meterclogical dispersion conditions. Again,
the results cf the staff's evaluation are described in more detail in the SER.

For comparison with the dose values in Table 5.8, the results taken from the
SER-CP show that the limiting whole body exposures are 1ot expected to

exceed 16 rems to any individual at the exclusion area poundary. They also
show that radioicdine releases have the potential for offsite exposures ranging
up to about 280 rems to the thyroid. For such an exposure to occur, an individual
would have to be Tocated at a point on the site boundary where the radioiodine
concentration in the plume has its highest value and inhale at a breathing

rate characteristic of a person jogging for a period of 2 hours. The health
risk to an individual receiving such an exposure to the thyroid is the potential
appearance of benign or malignant thyroid nodules in about 9 out of 100 cases,
and the development of a fatal thyroid cancer in about 4 out of 1000 cases.

*The containment structure, however, is assumed to prevent leakage in excess
of that which can be demonstrated by testing, as provided in 10 CFR 100.11(a).
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None of the calculations of the impacts of design-basis accidents described in
this section takes into consideration possible reduction in individual or
population exposure as a result of any protective actions.

(2) Probabilistic Assessment of Severe Accidents

This section and the following three sections provide a discussion of the
probabilities and consequences of accidents of greater severity than the
design-basis accidents discussed in the previous section. As a class, these
accidents are considered less likely to occur, but their consequences could be
more severe, both for the plant itself and for the environment. These severe
accidents, heretofore frequently called Class 9 accidents, can be distinguished
from design-basis accidents in two primary respects: they involve substantial
physical deterioration of the fuel in the reactor core, including overheating
to the point of melting, and they involve deterioration of the capability of
the containment structure to perform its intended function of limiting the
release of radiocactive materials to the environment.

The assessment methodology employed is that described in the RSS, which was
published in 1975. A less comprehensive but more up-to-date treatment is in
NUREG/CR-2300, which was published in 1983. A discussion of the uncertainties
surrounding the RSS methodology is provided in Section 5.9.4.5(7).

However, the sets of accident sequences that were found in the RSS to be the
dominant contributors to the risk in the prototype PWR (Westinghouse-designed
Surry Unit 1) have recently been updated (rebaselined). The rebaselining has
been done largely to incorporate peer group comments, as well as better data
and analytical techniques resulting from research and development after the
publication of the R5S (see NUREG-0773). Entailed in the rebaselining effort
was the re-evaluation of the individual dominant accident sequences. The ear-
lier technique of grouping a number of diverse accident sequences into encom-
passing "Release Categories," as was done in the RSS, has been largely (but not
completely) eliminated.

Beaver Valley Unit 2 is a Westinghouse-designed PWR having similar design and
operating characteristics to Surry. Therefore, the present assessment for
Beaver Valiey Unit 2 has used as its starting point the rebaselined accident
sequences and release categories referred to above and more fully described in
Appendix F. Characteristics of the sequences (and release categories) used
(all of which involve partial to complete melting of the reactor core) are
shown in Table 5.9.

Sequences initiated by external phenomena--such as tornadoes, floods, or seismic
events--and those that could be initiated by humans, including deliberate

acts of sabotage--are not included in the event sequences corresponding to the
listed release categories. The only plants for which external events have been
assessed in detail in a probabilistic sense are Zion, Indian Point, Limerick,
and Mill’stone Unit 3. In these cases, no estimates of risk from<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>