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demand side management

EA Engineering, Science, and Technology

East Central Area Reliability Coordination Agreement
Emergency Component Cooling System
Emergency Diesel Generator

Emergency Operating Procedure

U.S. Environmental Protection Agency

Electric Power Research Institute

environmental report

emergency response facility

fluidized bed combustion

FirstEnergy Nuclear Operating Company

Federal Energy Regulatory Commission

Final Environmental Statement

foot

Fussel Vessely

U.S. Fish and Wildlife Service

Generic Environmental Impact Statement for License Renewal of Nuclear Plants
gravity

gallons per day

gallons per minute

gigawatt-days per metric ton of uranium
gigawatt-hour(s)

high confidence, low probability of failure

High Head Safety Integration

heat recovery steam generator

Heating, Ventilation, and Air Conditioning
integrated gasification combined cycle
Individual Plant Examination

Individual Plant Examination for External Events

Interfacing System Loss of Coolant Accident
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

ISO independent system operator

kV kilovolt

kV/m kilovolts per meter

kWh kilowatt-hour(s)

LAER lowest achievable emission rate

Ib pound

LERF large early release frequency

LHSI low head safety integration

LOCA Loss of Coolant Accident

LOSP Loss of Offsite Power

LRA license renewal application

m meter(s)

mA milliamperes

MAAC Mid-Atlantic Area Council

MACCS2 Melcor Accident Consequences Code System Version 2
MFW Main Feedwater

mgd million gallons per day

MMBtu million British thermal unit(s)

MOV Motor-Operated Valve

MSA metropolitan statistical area

MSSV main steam safety valve

MW megawatt(s)

MWe megawatt-electric

MWt megawatt-thermal

NA not applicable

NAAQS National Ambient Air Quality Standards
NEPA National Environmental Policy Act
NERC North American Electric Reliability Council
NESC® National Electrical Safety Code®
NGVD National Geodetic Vertical Datum
NOAA National Oceanic and Atmospheric Administration
NO, nitrogen oxides
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NPDES
NPSH
NRC
OAC
ODNR
OH
OPSB
ORSANCO
PA
PADEP
PBHP
PCB
PDCNR
PFBC
PIM
PM
PM,,
PNDI
PORV
PRA
psig
PSV
PURTA
PWR
QS
RBC
RCS
Ref.
RHR
RIMS I1
ROW

ACRONYMS AND ABBREVIATIONS (CONTINUED)

National Pollutant Discharge Elimination System
Net Positive Suction Head

U.S. Nuclear Regulatory Commission

Ohio Administrative Code

Ohio Department of Natural Resources

Ohio

Ohio Power Siting Board

Ohio River Valley Water Sanitation Commission
Pennsylvania

Pennsylvania Department of Environmental Protection
Pennsylvania Bureau for Historic Preservation
polychlorinated biphenyl

Pennsylvania Department of Conservation and Natural Resources
Pennsylvania Fish and Boat Commission

PIM Interconnection, LLC

filterable particulate matter

filterable particulates with diameter less than 10 microns
Pennsylvania Natural Diversity Inventory
Power-Operated Relief Valve

Probabilistic Risk Assessment

pounds per square inch gauge

Pressurizer Safety Valve

Public Utility Realty Tax Act

pressurized water reactor

Quench Spray

rotating biological contactor

reactor coolant system

Reference

residual heat removal

Regional Input-Output Modeling System
right-of-way
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

RPS renewable portfolio standard
RRW Risk Reduction Worth
RTO regional transmission operator
RWST Refueling Water Storage Tank
SAMA Severe Accident Mitigation Alternatives
SAPS Shippingport Atomic Power Station
SBO Station Blackout
scf standard cubic feet
SERF small early release frequency
SG steam generator
SGTR Steam Generator Tube Rupture
SHPO State Historic Preservation Office(r)
SI Safety Injection
SMITTR surveillance, on-line monitoring, inspections, testing, trending, and
recordkeeping
‘ SO, sulfur dioxide
SO, sulfur oxides
SR State Route
SSPS Solid State Protection System
ST steam turbine
TDAFW turbine driven auxiliary feedwater
UFSAR Updated Final Safety Analysis Report
USACE U.S. Army Corps of Engineers
USC United States Code
USGS U.S. Geological Survey
wt% percent by weight
wv West Virginia
WVDNR West Virginia Division of Natural Resources
yr year
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1.0 PURPOSE OF AND NEED FOR ACTION
1.1 |, INTRODUCTION AND BACKGROUND

The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of domestic nuclear
power plants in accordance with the Atomic Energy Act of 1954, as amended, and NRC
implementing regulations. FirstEnergy Nuclear Operating Company (FENOC) is licensed to
operate the Beaver Valley Power Station (BVPS) Units 1 and 2, pursuant to NRC Operating
Licenses DPR-66 and NPF-73, respectively. The license for BVPS-1 will expire January 29,
2016, and the license for BVPS-2 will expire May 27, 2027 (Ref. 1.1-1; Ref. 1.1-2). FENOC is
seeking to renew each of these licenses for an additional twenty-year term and has prepared this
environmental report (ER) in connection with the BVPS license renewal application, as provided
by the following NRC regulations:

o Title 10, Energy, Code of Federal Regulations [CFR], Part 54, “Requirements for
Renewal of Operating Licenses for Nuclear Power Plants,” Section 54.23, “Contents
of Application-Environmental Information” (10 CFR 54.23); and

o Title 10, Energy, Code of Federal Regulations, Part 51, “Environmental Protection
"+ Regulations for Domestic Licensing and Related Regulatory Functions,” Section
51.53, “Post-Construction Environmental Reports,” Subsection 51.53(c), “Operating
License Renewal Stage” [10 CFR 51.53(c)]. -
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1.2 STATEMENT OF PURPOSE AND NEED

For this ER, FENOC adopts the following NRC general definition of purpose and need for the
proposed action, as stated in the NRC’s Generic Environmental Impact Statement for License -
Renewal of Nuclear Plants [GEIS], NUREG)-1437 (Ref. 1.2-1, Section 1.3; Ref. 1.2-2, page
28472):

The purpose and need for the proposed action (renewal of an operating license) is
to provide an option that allows for power generation capability beyond the term
of a current nuclear power plant operating license to meet future system
generating needs, as such needs may be determined by state, utility, and, where
authorized, federal (other than NRC) decision makers.

The proposed action would provide FENOC the option to operate BVPS-1 and BVPS-2 for an
additional 20 years.
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1.3 ENVIRONMENTAL SCOPE AND METHODOLOGY

The NRC regulations for domestic licensing of nuclear power plants require environmental
review of applications to renew operating licenses. NRC regulation 10 CFR 51.53(c) requires
that an applicant for license renewal submit as part of its application, Applicant’s Environmental
Report - Operating License Renewal Stage. In determining what information to include in the
BVPS ER, FENOC relied on NRC regulations and the following supporting documents, which
provide additional insight into the regulatory requirements:

e NRC supplemental information in the Federal Register (FR) (Ref. 1.2-2; Ref. 1.3-1;
Ref. 1.3-2; Ref. 1.3-3);

o GEIS (Ref. 1.2-1; Ref. 1.3-4);

e Regulatory Analysis for Amendments to Regulations for the Environmental Review
for Renewal of Nuclear Power Plant Operating Licenses (Ref. 1.3-5);

o  Public Comments on the Proposed 10 CFR Part 51 Rule for Renewal of Nuclear
Power Plant Operating Licenses and Supporting Documents: Review of Concerns
and NRC Staff Response (Ref. 1.3-6).

FENOC also obtained general guidance regarding format and content of the ER from the
following NRC documents:

e Supplement 1 to NRC Regulatory Guide 4.2, Preparation of Supplemental
Environmental Reports for Applications to Renew Nuclear Power Plant Operating
Licenses (Ref. 1.3-7);

e Supplement 1 to NUREG-1555 Standard Review Plans for Environmental Reviews
for Nuclear Power Plants (Operating License Renewal) (Ref. 1.3-8),

e Supplements 1 through 30 to NUREG-1437, GEIS (Ref. 1.3-9 through 1.3-38).

Table 1.3-1, developed to verify compliance with regulatory requirements, indicates where the
ER addresses each requirement of 10 CFR 51.53(¢). For convenience, key excerpts from
applicable regulations and supporting documents preface each responsive section of the ER.
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TABLE 1.3-1

ENVIRONMENTAL REPORT RESPONSES TO LICENSE RENEWAL
ENVIRONMENTAL REGULATORY REQUIREMENTS

Regulatory Requirement

Responsive Environmental Report Section(s)

10 CFR 51.53(c)(1)

10 CFR 51.53(c)(2), Sentences 1
and 2

10 CFR 51.53(c)(2). Sentence 3

10 CFR 51.53(c)(2) and
10 CFR 51.45(b)(1)

10 CFR 51.53(c)(2) and
10 CFR 51.45(b)(2)

10 CFR 51.53(c)(2) and
10 CFR 51.45(b)(3)

10 CFR 51.53(c)(2) and
10 CFR 51.45(b)(4)

10 CFR 51.53(c)(2) and
10 CFR 51.45(b)(5)

10 CFR 51.53(c)(2) and
10 CFR 51.45(c)

10 CFR 51.53(c)(2) and
10 CFR 51.45(d)

10 CFR 51.53(c)2) and
10 CFR 51.45(¢)

10 CFR 51.53(c)(3)(ii)}(A)

10 CFR 51.53(c)(3)(ii)(B)

3.0

73
4.0

6.3

7.0
8.0

6.5

6.4

4.0

6.2
7.3
8.0

9.0

4.0

6.3

4.2

4.7

43

44
4.5

Entire Document

The Proposed Action

Environmental Impacts of Alternatives

Environmental Consequences of the Proposed
Action and Mitigating Actions

Unavoidable Adverse Impacts

Alternatives to the Proposed Action

Comparison of Environmental Impact of
License Renewal with the Alternatives

Short-Term Use Versus Long-Term Productivity
of the Environment

Irreversible or Irretrievable Resource
Commitments

Environmental Consequences of the Proposed
Action and Mitigating Actions

Mitigation
Environmental Impacts of Alternatives

Comparison of Environmental Impact of License
Renewal with the Alternatives

Status of Compliance

Environmental Consequences of the Proposed
Action and Mitigating Actions
Unavoidable Adverse Impacts

Water Use Conflicts (Plants Using Cooling
Water Towers or Cooling Ponds and
Withdrawing Makeup Water from a Small River)

Groundwater Use Conflicts (Plants Using
Cooling Water Towers or Cooling Ponds and
Withdrawing Makeup Water from a Small River)

Entrainment of Fish and Shellfish in Early Life
Stages

Impingement of Fish and Shellfish
Heat Shock
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TABLE 1.3-1 (CONTINUED)

ENVIRONMENTAL REPORT RESPONSES TO LICENSE RENEWAL
ENVIRONMENTAL REGULATORY REQUIREMENTS

Regulatory Requirement

Responsive Environmental Report Section(s)

10 CFR 51.53(c)(3)(ii)(C)

10 CFR 51.53(c)(3)(ii)(D)
10 CFR 51.53(c)(3)(ii)(E)

10 CFR 51.53(c)(3)(ii)(F)
10 CFR 51.53(c)(3)(ii)(G)
10 CER 51.53(c)(3)(ii)(H)

10 CFR 51.53(c)(3)(ii)(1)

10 CFR 51.53(c)(3)(ii)(J)

10 CFR 51.53(c)(3)(ii)(K)
10 CFR 51.53(c)(3)(ii)(L)
10 CFR 51.53(c)(3)(iii)

10 CFR 51.53(c)(3)(iv)

10 CFR 51, Appendix B to Subpart
A, Table B-1, Footnote 6

CFR = Code of Federal Regulations
gpm = gallons per minute

> = greater than

4.6

4.8

4.9
4.10

4.11
4.12

4.13

4.14

4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.0

6.2
5.0
252

Groundwater Use Conflicts (Plants Using >100
gpm of Groundwater)

Groundwater Use Conflicts (Plants Using
Ranney Wells)

Degradation of Groundwater Quality

Impacts of Refurbishment on Terrestrial
Resources

Threatened or Endangered Species

Air Quality During Refurbishment
(Nonattainment Areas)

Impact on Public Health of Microbiological
Organisms

Electric Shock from Transmission Line-Induced
Currents

Housing Impacts

Public Water Supply Availability
Education Impacts from Refurbishment
Offsite Land Use

Transportation

Historic and Archeological Resources
Severe Accident Mitigation Alternatives

Environmental Consequences of the Proposed
Action and Mitigating Actions

Mitigation
Assessment of New and Significant Information

Minority and Low-Income Populations
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2.0 SITE AND ENVIRONMENTAL INTERFACES
2.1 LOCATION AND FEATURES

BVPS is located on the south bank of the Ohio River at approximate river mile 34.8 in
Shippingport Borough, Beaver County, Pennsylvania. The two-unit station lies approximately
25 miles northwest of Pittsburgh, Pennsylvania; approximately 1 mile southeast of Midland,
Pennsylvania; 7 miles east of East Liverpool, Ohio; 8 miles east of Newell, West Virginia; and
8 miles southwest of Beaver, Pennsylvania. The coordinates for the site are latitude 40.6219°N
and longitude 80.4339°W (Ref. 2.1-22, page A-6).

The entire site consists of approximately 453 acres, about 48 acres less than the 501 acres
reported in the BVPS-2 “Final Environmental Statement” (FES) (Ref. 2.1-17, Section 4.2.2),
primarily as a result of the sale of a 46 acre tract south of State Route (SR) 168 to Freeport
Development Corporation (now Laurel Ventures) in 1995 (Ref. 2.1-4, Section 2.1) and survey
adjustments. The region (approximately 50 miles in radius) and the BVPS site vicinity
(approximately 6 miles in radius) are illustrated in Figures 2.1-1 and 2.1-2, respectively.
Figure 2.1-3 shows the BVPS site and its immediate environs. General features in the site
vicinity have undergone relatively little change since the mid-1980s, when BVPS-2 began
operation.

2.1.1 Regional Features

BVPS is located within the Pittsburgh Low Plateau Section of the Appalachian Plateau
Physiographic Province, which is characterized by a smooth, undulating, upland surface cut by
numerous narrow, relatively shallow river valleys (Ref. 2.1-1). Upland areas have been altered
over time by strip mining, stream erosion, and glacially induced erosion. Local relief on the
uplands is generally less than 200 feet, with differences of as much as 600 feet between valley
bottoms and upland surfaces. Valley sides are usually moderately steep except in the upper
reaches of streams where the side slopes are fairly gentle. Elevations range from 660 to 1,700
feet (Ref. 2.1-1). The BVPS site region encompasses portions of Pennsylvania, Ohio, and West
Virginia.

The major river systems in the region consist of the Monongahela, Allegheny, and Ohio Rivers,
and their tributaries. The Monongahela and Allegheny Rivers originate in north-central West
Virginia and in southwestern New York, respectively. The Ohio River is formed by the
confluence of the Monongahela and Allegheny Rivers at Pittsburgh, and extends 981 river miles
to Cairo, Illinois, where it joins the Mississippi River (Ref. 2.1-2). The Ohio River and lower
portions of the Allegheny and Monongahela Rivers are maintained and controlled by a series of
locks and dams operated by the U.S. Army Corps of Engineers (USACE). The USACE
Pittsburgh District operates six locks and dams on the upper Ohio River, eight locks and dams on
the lower Allegheny River, and nine locks and dams on the lower Monongahela River

(Ref. 2.1-3). Commercial use of the Ohio River for transportation has increased over the years,
amounting to approximately 150 million tons of cargo shipped annually (Ref. 2.1-2).
Montgomery and New Cumberland Locks average about 1100 commercial lockages each month
(Ref. 2.1-3). The major state and interstate highways connecting major municipal areas in the
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region are shown on Figure 2.1-1. Rail is also a predominant form of transportation for materials
and cargo. Because the railroads need level and continuous corridors, rail lines in the area
essentially follow the same courses as the rivers and streams (Ref. 2.1-4, Section 2.1).

Pittsburgh is the largest city within 50 miles of BVPS and is the center for industrial activity in
the region. The combination of available raw materials, product markets, the Ohio River, and
transportation facilities led to the development of the region as a major industrial center;
manufacturing of iron and steel has been particularly important to the region's economy. The
presence of mineral resources—including coal, clay, gas, oil, sand, and gravel—are also
regionally important (Ref. 2.1-4, Section 2.1).
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FIGURE 2.1-1
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FIGURE 2.1-2
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FIGURE 2.1-3
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2.1.2 Features in the Site Vicinity

BVPS is located on the New Cumberland Pool of the Ohio River, 3.1 river miles downstream
from the Montgomery Locks and Dam (Figure 2.1-2) and 19.6 miles upstream from the New
Cumberland Locks and Dam (Ref. 2.1-4, Section 2.4). More information about the Montgomery
and New Cumberland Dams, and their associated reservoirs, will be provided in Section 2.2.

The presence of the Ohio River and hilly topography of the area have contributed to the
development of industrial river towns where the majority of industries and residences are
concentrated on relatively level land adjacent to the river (Figure 2.1-2) (Ref. 2.1-4, Section 2.1).
Further development in the BVPS site vicinity is hindered by existing development and
topography (Ref. 2.1-5, Section 2.1-3). Rocky bluffs with steep forested hillsides separate
industrial areas and towns within the river valley. Topography beyond the river valley is
characterized by steep slopes and broad, relatively flat hilltops. Much of these rural upland areas
are forested, particularly on slopes; pastureland, cropland, and new residential development
predominates on the hilltops and gentler slopes, based on reconnaissance of the area and land use
descriptions from the literature (e.g., Ref. 2.1-5, Section 2.1.3; Ref. 2.1-6).

The river valley upstream from the BVPS site to Pittsburgh is highly developed. Industrial
development is particularly evident in and around the municipalities of Monaca, Rochester, and
Aliquippa; the city of Beaver is more residential in character. Industrial facilities upstream from
BVPS in the general site vicinity include a Horsehead Corporation zinc recycling plant, in
Monaca, which is among the largest manufacturing employers in Beaver County (approximately
635 workers) (Ref. 2.1-6; Ref. 2.1-7). Others include the BASF Chemical plant, Nova Chemical
plant, and AES Beaver Valley Cogeneration Facility, located approximately 6 river miles
upstream (Ref. 2.1-6). All of these facilities are located on the Montgomery Pool. FENOC’s
Bruce Mansfield Plant (Figure 2.1-3), a 2,505-megawatt (MW) power plant with three coal-fired
units, is located approximately 1 river mile upstream from the BVPS site on the New
Cumberland Pool. Coal and lime needed for operations are transported to the Bruce Mansfield
Plant by barge. Air emission control waste from the plant is pumped through 7 miles of
underground pipeline, which passes through the BVPS site to a 1,300-acre disposal
impoundment (Little Blue Run) approximately 4 miles southwest of the BVPS site. Some air
pollution control waste from this plant is also used to produce more than 600 million square feet
of gypsum wallboard annually at the National Gypsum Company plant (NGC Industries)
(Figure 2.1-3), which is situated between the BVPS site and the Bruce Mansfield Plant

(Ref. 2.1-8).

Development downstream from the BVPS site is centered in and around Midland, East
Liverpool, and Newell, all on the New Cumberland Pool (Figure 2.1-2). Approximately 1 mile
north of the site, across the Ohio River in the Borough of Industry (Figure 2.1-2), the Buckeye
Pipeline Company and Marathon Ashland Petroleum (Figure 2.1-3) each operate bulk storage
tank facilities for gasoline and fuel oil (Ref. 2.1-9). DCP Midstream Partners operate a bulk
storage facility for propane adjacent to the Buckeye Pipeline facility to the west. A Jones &
Laughlin Steel Corporation steel mill (Figure 2.1-3) is located approximately 1 mile downstream
from the BVPS site, in Midland. Much of the industry in East Liverpool and Newell is dedicated
to ceramics and pottery. The Homer Laughlin China Company, located in Newell, is one of the
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largest industries downstream from the site, employing approximately 1,100 workers

(Ref. 2.1-10). FENOC’s W.H. Sammis Power Plant is located approximately 21 river miles
downstream from BVPS, immediately upstream from the New Cumberland Locks and Dam.
This large power plant features seven coal-fired units and five oil-fired peaking units with a

combined capacity of 2,316 MW (Ref. 2.1-11).

The USACE currently allows sand and gravel dredging in much of the New Cumberland Pool
and has evaluated the environmental effects of allowing future commercial dredging activities,
other than for navigational purposes, on the Ohio River between river miles zero and 40

(Ref. 2.1-12). Area reconnaissance in 2002 noted an active sand and gravel operation along the
Ohio River, approximately 3 miles downstream from the BVPS site, in Georgetown.

Several creeks and river tributaries feed into the Ohio River near and within the BVPS site
vicinity. The Beaver River joins the Ohio River approximately 9.5 river miles upstream from the
BVPS site in the Montgomery Pool. Other notable tributaries within the BVPS site vicinity
include Raccoon Creek (Figure 2.1-2), which outfalls approximately 4 river miles upstream from
the site, and Little Beaver Creek, which outfalls approximately 5 river miles downstream.
Portions of Little Beaver Creek are designated components of the state of Ohio and National
Wild and Scenic Rivers Programs (Ref. 2.1-13). Ambridge Reservoir (Figure 2.1-2),
approximately 5 miles southeast of the BVPS site, is an impoundment of Service Creek, a
Raccoon Creek tributary. The impoundment serves as a municipal water supply for the city of
Ambridge (Ref. 2.1-6).

Several public lands within or near the BVPS site vicinity are dedicated to wildlife management
and recreation. These public lands include a portion of the Ohio River Islands National Wildlife
Refuge, Raccoon Creek State Park, Pennsylvania Game Lands Number 189, Beaver Creek State
Forest, Brady Run County Park, and Pennsylvania Game Lands Number 173 (Figure 2.1-2).
Shippingport Community Park, a 7.5-acre public recreation facility, is located along SR 3016 in
Shippingport. The Shippingport Boat Ramp is located approximately 800 feet upstream from the
BVPS site eastern boundary on the Ohio River (Ref. 2.1-14) (see Figure 2.1-3).

Established in 1990, the Ohio River Islands National Wildlife Refuge currently consists of all or
part of 21 Ohio River islands and 3 mainland tracts, encompassing 3,221 acres within a nearly
400-river-mile acquisition area from Shippingport, Pennsylvania, to Maysville, Kentucky. U.S.
Fish and Wildlife Service (FWS) planning officials estimate that the refuge could include up to
35 river islands as acquisitions develop. The two islands located furthest upstream in the refuge,
Phillis Island and Georgetown Island, are located within the BVPS site vicinity (Figure 2.1-2).
Phillis Island (approximately 39 acres) is situated approximately 400 feet offshore of the
downstream portion of the BVPS site and lies partially within the BVPS exclusion area. The
16.2-acre Georgetown Island is located approximately 3 river miles downstream from the BVPS
site. The FWS has no plans to incorporate any other islands within the New Cumberland Pool
into the refuge. (Ref. 2.1-15, Chapter 1; Ref. 2.1-16)
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2.13 Beaver Valley Power Station Site Features

The BVPS site is characterized by sloping topography with the exception of the northeast corner,
on which plant facilities are located. The nuclear portion of the power station, including the
containment structure, auxiliary building, fuel building, and main control area, are situated on the
uppermost of three terraces along the Ohio River, at an average elevation of approximately

735 feet National Geodetic Vertical Datum (NGVD). The cooling water intake and discharge
facilities for the plant are located on the intermediate terrace (approximate elevation 688 feet
NGVD) between the upper terrace and the present floodplain of the Ohio River (Ref. 2.1-4,
Section 2) (see Figure 2.1-3).

Normal water level at the BVPS site (i.e., normal elevation of the Cumberland Pool) is
approximately 664.5 feet NGVD; the 100-year flood elevation is approximately 695 feet NGVD
(Ref. 2.1-17, Section 4.3). Peggs Run, a small stream flowing through the eastern portion of the
site, is channeled through a culvert through most of the BVPS site and enters the Ohio River just
west of the Shippingport Bridge (Figure 2.1-3).

As shown on Figure 2.1-3, the BVPS site is generally situated between the Ohio River to the
north and roadways (SRs 168 and 3016, Ferry Hill Road) on the south and east. Generating
facilities and the plant switchyard (Beaver Valley Substation) are located west of the southern
approach to the Shippingport Bridge, which bisects the site. Support facilities are located west
of the bridge approach.

Approximately 230 acres of the 453 acres of land on the site are developed or maintained, about
the same as that reported in the BVPS-2 FES (Ref. 2.1-17, Table 4.1). The remainder of the site
consists of forested areas (see Figure 2.1-3 and Ref. 2.1-17, Figure 4.1). Developed or
maintained areas of the site encompass the plant, switchyard, and related support facilities and
infrastructure; the former site of the Shippingport Atomic Power Station (SAPS).

SAPS operations were terminated in 1982 and the facility was decommissioned and partially
dismantled by the U.S. Department of Energy (DOE). The electrical systems were deactivated
and all irradiated piping and reactor components, including the reactor pressure vessel and
neutron shield tank assembly, were removed from the site and shipped to a burial facility.
Landscaped areas and transmission corridors were cleared for security purposes and the
remaining SAPS facilities (e.g., control room, turbine deck and building, and intake structure)
have been released for unrestricted use.

FENOC or its subsidiary companies own all property within the site boundary except one
residential tract located along SR 168, and two tracts owned partly or wholly by Duquesne Light
Company (Duquesne Light): the Beaver Valley Substation (approximately 24 acres, 50-percent
owned by Duquesne Light), and the microwave tower property (approximately 1 acre, 100-
percent owned by Duquesne Light). Several rights-of-way and easements exist on the site

(Ref. 2.1-5, Section 2.1). These include rights-of-way for several pipelines for transport of
natural gas and petroleum products and the pipeline from the Bruce Mansfield Plant for transport
of scrubber slurry waste to the Little Blue Run disposal site. The Pennsylvania Department of
Transportation (PDOT) has a right-of-way for the southern approach to the Shippingport Bridge
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(SR 168). A small (less than 1-acre) family cemetery is situated in the eastern portion of the site
near Ferry Hill Road, for which an easement has been granted for visitation and maintenance.

Shippingport Borough has zoned the entire site Industrial (1), except the tract on which the
Training and Simulator Buildings are located, which is zoned Business (B) (Ref. 2.1-18). Some
land adjacent to the site, south of State Route 168, is zoned residential. However, this area is
small; consists of steep, wooded slopes; and has limited potential for growth (Ref. 2.1-18;

Ref. 2.1-5, Section 2.1.3).

A 2,000-foot radius around the BVPS-1 containment building, with an extension to the north
shore of the Ohio River, defines the combined boundaries of the BVPS-1 and BVPS-2 exclusion
areas, as defined at 10 CFR 100.3 (Ref. 2.1-4, Section 2.1.1; Ref. 2.1-19, Section 2.1.1). The
nearest residence to the site is located approximately 0.1 miles immediately northeast of the
exclusion area boundary (Ref 2.1-20, Table 3-1).

FENOC or its subsidiary companies own all land within the BVPS exclusion area except the
Ohio River proper, onsite property owned by Duquesne Light (i.e., switchyard tract, which is
jointly owned by Duquesne Light and FENOC), and the eastern portion of Phillis Island, owned
by the United States government and administered by the FWS. However, appropriate controls
are in place to restrict use of these lands. In case of an emergency that threatens persons or the
environment, FENOC has the authority to enter the switchyard, after notifying Duquesne Light,
to take action to prevent damage, injury, or loss. Limited hunting is permitted on Phillis Island
(Ref. 2.1-16), but no public assembly is allowed there (Ref. 2.1-4, Section 2.1).

Effective June 12, 2002, the U.S. Coast Guard (USCG) established a security zone encompassing
all waters extending 200 feet from the shoreline of the southeastern shore of the Ohio River,
from river mile markers 34.6 to 35.1. This rule, which was established for an indefinite period,
prohibits persons or vessels from entering the security zone unless authorized by the USCG
Captain of the Port of Pittsburgh or his designated representative (Ref. 2.1-21).
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2.2 HYDROLOGY

In this section, FENOC describes the hydrologic characteristics and water use of the Upper Ohio
River and its associated alluvial aquifers. Section 2.2.1 addresses surface water hydrology and
use. Alluvial aquifer characteristics and use are described in Section 2.2.2.

2.2.1 Ohio River Surface Water Hydrology and Use
2.2.1.1 General Description

As indicated in Section 2.1, BVPS is located on the New Cumberland Pool of the Ohio River at
approximate river mile 34.8, 3.1 river miles downstream of the Montgomery Locks and Dam
(river mile 31.7) and 19.6 river miles upstream from the New Cumberland Locks and Dam (river
mile 54.4) (Ref. 2.1-17, Section 4.3.1.1; Ref. 2.2-1). The New Cumberland Locks and Dam
maintain a normal pool elevation of 664.5 feet NGVD at river flows up to about 20,000 cubic
feet per second (cfs) (Ref. 2.1-12, Table 3-2; Ref. 2.1-17, Section 4.3.1.1). River flow at the
BVPS site is highly regulated by the Montgomery Locks and Dam, Dashields (river mile 13.3)
and Elmsworth (river mile 6.2) mainstem locks and dams, and numerous navigation locks and
dams and reservoirs on the major tributaries upstream from the site, the Allegheny,
Monongahela, and Beaver Rivers (Ref. 2.1-17, Section 4.3.1.1). The nearest U.S. Geological
Survey (USGS) gauge upstream from the BVPS site is at Sewickley (0308600, river mile 13.3),
which has a drainage area of 19,500 square miles (Ref. 2.2-3).

The only major tributary to the Ohio River mainstem upstream from the BVPS site, the Beaver
River, joins the Ohio River at river mile 25.2 in the Montgomery Pool (see Figure 2.1-2). At the
Beaver Falls USGS gauging station 03107500, 5.5 miles upstream from its confluence with the
Ohio River, the Beaver River has a drainage area of 3,106 square miles with an average
discharge of 3,760 cfs (Ref. 2.2-3).

2.2.1.2 Ohio River Low-Flows and Pool Level Reduction

The NRC described the low-flow characteristics of the Ohio River at the BVPS site in the mid-
1980s in the BVPS-2 operating phase FES (Ref. 2.1-17, Section 4.3.1.1). That description
reflected an update of low-flow estimates provided in the 1973 construction-phase licensing
documentation to account for additional reservoirs with low-flow augmentation capabilities that
had been constructed in the basin in the intervening period. The updated estimates, provided by
the USACE, indicated that the once-in-10-year, 7-day-duration low flow (7Q10) at the site was
approximately 5,200 cfs and that the minimum expected flow under conditions corresponding to
the lowest flow of record, which occurred in 1930, would be approximately 4,000 cfs.

One major additional reservoir, Stonewall Jackson on the West Fork, was established in early
1990 (Ref. 2.2-5). To account for this additional reservoir and USGS flow data obtained since
that time, FENOC performed a flow analysis similar to that reported in the BVPS-2 FES, using
USGS flow data for the 1971 — 2000 period of record. The analysis used flow data from the
USGS Sewickley gauge on the Ohio River and the Beaver Falls gauge on the Beaver River and
included a calculation of monthly average flow statistics, a frequency distribution by month of
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daily flows, and low-flow statistics for various return intervals using a log-Pearson procedure, a
technique also used by the USGS (Ref. 2.2-4).

For this 30-year period of record, the analysis indicates that the minimum monthly average flow
at the BVPS site ranged from 5,549 cfs in October to 37,987 cfs in March (see Table 2.2-1).
Monthly low flows at the 10-percentile level (average frequency of once in 10 years) were
lowest in September (6,257 cfs), and annual low flow at the 10-percentile level was 8,850 cfs. A
7Q10 flow of 5,290 cfs was determined from the 1971 — 2000 USGS data set. Flows at or below
the 5,290-cfs 7Q10 flow rate occur at the 1-percentile level during the months of July through
November (see Table 2.2-1). The updated 7Q10 estimate of 5,290 cfs does not differ discernibly
from the estimate of 5,200 cfs reported in the BVPS-2 FES, but is dissimilar to the USACE
7Q10 value of 5,750 cfs for the river at Montgomery Locks and Dam for the 1949 — 1979 period
of record (Ref. 2.2-6).

The USACE maintains minimum pool levels in the upper Ohio River to ensure a minimum depth
of 9 feet in the navigation channel (Ref. 2.1-12). Normal pool elevation for the New
Cumberland Pool is 664.5 feet NGVD (Ref. 2.1-12, Table 3-2). The USACE indicated in 1973
that navigation pools would not be intentionally lowered under postulated flows as low as 800
cfs, such as could occur upon loss of a lock gate, noting also that bulkheads could be installed in
4 hours, during which time the pool would drop by only 1.8 feet (Ref 2.1-4, Section 2.4.11.1).
Information from the USACE indicates that there has been no significant change in this control
strategy (Ref. 2.1-6).

2.2.1.3 Consumptive Use

Water that is withdrawn from the river and not returned, termed consumptive use, reduces
downstream flows. In some cases, consumptive use can result in conflict with other users or
reduce available habitat for aquatic biota. Facilities equipped with closed-cycle cooling systems
typically are characterized as consumptive water users due to evaporative losses. BVPS uses
closed-cycle, natural draft cooling towers as their primary source of cooling.

Water withdrawn from the river upstream of the BVPS site and on the New Cumberland Pool for
municipal supplies and industrial use generally is returned to the river directly (e.g., in the case
of facilities equipped with once-through cooling systems) or after treatment (e.g., as treated
sanitary wastewater), resulting in little appreciable consumptive use. Nonconsumptive water
users on the New Cumberland Pool include two municipalities that withdraw water from the
pool. The Borough of Midland has a water supply system with a rated capacity of 5 million
gallons per day (mgd) or 7.7 cfs, and the city of East Liverpool has a water supply system with a
rated capacity of 4.2 mgd (6.5 cfs (Ref. 2.2-8; Ref. 2.2-9). The connections served by the
primary public water supplies in Beaver County are summarized in Table 2.2-2. In addition, the
W.H. Sammis Power Plant has a total design intake flow of 1,803 mgd (2,790 cfs) (Ref. 2.2-10,
page C2-10).
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TABLE 2.2-1

SUMMARY OF OHIO RIVER FLOW CHARACTERISTICS AT BVPS*

Monthly Average Flow (cfs)

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Annual
Min 11,618 24,113 37,987 30,478 18,638 7,387 7,327 5.730 6,025 5.549 7,194 10,548 27,239
Max 91,624 98,337 116,315 104,796 101,267 81,578 55,868 48,947 42,106 56,360 95,006 96,835 59,884
Mean 50,064 57,196 69,944 59,745 42,635 30,738 21,805 16,526 17,610 21,561 35,536 51,771 39,503

Daily Flow Frequency by Percentile (cfs)

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Annual
1% 9,630 9,768 14,800 15,050 9,900 5,574 4,993 4.654 4,735 5,020 4,640 6,500 5,348
10% 16,230 18,580 33,140 24,360 14,850 8,710 7,370 6,408 6,257 7.490 10,910 19,380 8,850

50% 42,290 46,760 64,910 54,200 35,460 22,960 14,520 11,606 11,530 14,970 30,620 46,830 30,330

7-Day Low Flows by Recurrence Interval (cfs)

2-yr 5-yr 10-yr 25-yr
7.070 5,850 5,290 4,750

a. Based on U.S. Geological Survey flow data from gauging stations at Sewickley (0308600, river mile 11.8) on the Ohio River and at Beaver
Falls (03107500) on the Beaver River for the period of record 1971 — 2000 (Ref.2.2-4).

cfs = cubic feet per second
yr = year
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River water consumption does result from withdrawals used to replace water lost, but primarily
from evaporation, in closed-cycle cooling systems. Currently, two large industrial facilities on
the New Cumberland Pool use closed-cycle cooling. Maximum consumptive loss from BVPS
operation is approximately 26 mgd (40 cfs) (see Section 3.1.3.3), and consumptive loss from
Bruce Mansfield Plant operation is approximately 37 mgd (57 cfs) (Ref. 2.2-11).

Development of new power plants or other facilities that use closed-cycle cooling systems in the
upper Ohio River Basin could result in some future decrease in Ohio River flows at the BVPS
site. The Pennsylvania Department of Environmental Protection (PADEP) estimates that in their
Southwest District, which consists of 10 Pennsylvania counties in the Ohio River Basin,
approximately 18 new power plants have been built or were scheduled to go on-line in the 15- to
20-year period since the original BVPS-1 and BVPS-2 operating licenses were issued

(Ref. 2.2-12. Ref. 2.2-26). PADEP’s estimate of combined water loss from the Ohio River Basin
for these new facilities, most of which use cooling towers, is approximately 150 cfs (Ref. 2.2-
12). A consumptive use of this magnitude is 2.8 percent of the 7Q10 flow and 0.4 percent of the
annual average flow at the BVPS site.

Water withdrawals from the upper Ohio River are normally not restricted at present

(Ref. 2.2-13). In Pennsylvania (also identified as the Commonwealth), riparian owners have the
right to use adjoining surface waters in accordance with riparian doctrine, based on common law
(Ref. 2.2-14). No water withdrawal permits are issued by the Commonwealth for industrial
facilities like BVPS; however, the Commonwealth has recently instituted a requirement that
users who withdraw or use more than 10,000 gallons per day (gpd) of surface water or
groundwater, including BVPS, register and periodically report water use for purposes of water
use planning (Ref. 2.2-16). Facilities located in Ohio that withdraw more than 100,000 gpd from
the Ohio River must register their facilities and report actual withdrawals and return flows
annually (Ref. 2.2-17). No comparable permitting or registration program is required for West
Virginia industrial facilities that withdraw water from the river. '

2.2.1.4 Future Changes in Navigation and Reservoir Systems

The USACE has undertaken an investigation, the Ohio River Main Stem Systems Study, to
determine investments needed to provide an efficient navigation system on the river mainstem
through 2070 (Ref. 2.2-18; Ref. 2.2-19). As part of this study, the USACE Pittsburgh District is
placing emphasis on the uppermost three of the six locks and dams in their jurisdiction—
Emsworth, Dashields, and Montgomery—because they are much smaller and of an earlier
vintage than the New Cumberland, Pike Island, and Hannibal facilities. There are several
strategies being considered for upgrade or replacement of the three smaller facilities, but USACE
does not foresee major modifications to the New Cumberland Locks and Dam or changes in the
New Cumberland Pool normal pool elevation (Ref. 2.2-18; Ref. 2.2-19).

There are no reservoirs in the proposed or planning stages in the Ohio River Basin (Ref. 2.2-20).
However, the USACE has indicated to FENOC that there is interest by non-federal partners in
conducting reallocation studies at Kinzua and Woodcock Dams in the Allegheny River
watershed, an activity that holds some potential for lower releases during the summer months
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(Ref. 2.2-21). If implemented, some reduction in river flows could result. However, in view of
USACE’s control strategy, as discussed above, pool levels would remain unaffected.

2.2.2 Ohio River Alluvial Aquifers and Use
2.2.2.1 General Description

Alluvial gravel and sand deposits of varying thicknesses occur over the underlying bedrock of
the upper Ohio River valley near the BVPS site, frequently forming terraces. These terraces,
deposited as glacial outwash during the Pleistocene Age, provide the substrata on which the
majority of regional cultural and industrial centers, including BVPS, are built. They also hold
large volumes of groundwater. Well yields in these alluvial aquifers commonly range from 500
to 1,000 gpm (Ref. 2.1-4, Sections 2.4.13, 2.5.1.1; Ref. 2.2-22, Section 2.6.2).

The expected general characteristics of alluvial aquifers that occur in the New Cumberland Pool,
including those at Industry, Midland, Georgetown, and other downriver locations, are illustrated
by the terrace and associated aquifer that underlie the BVPS site. This deposit is over 100 feet
thick (Ref. 2.1-17, Section 4.3.1.2). Local recharge to the associated terrace aquifer is primarily
from precipitation in its catchment, which flows downgradient through soils above the bedrock.
Infiltration amounts to an average recharge of about 12 inches of water per year, or about 900
gpd per acre. Under normal river conditions, the groundwater levels under the terrace slope very
gently to the northwest, toward the Ohio River (Ref. 2.1-4, Section 2.4). However, additional
recharge to the aquifer also occurs from the Ohio River because it and the aquifer are
hydraulically connected (Ref. 2.1-17, Section 4.3.1.2). Hydraulic conductivity of the alluvial
deposits has been estimated to range from 1.7 x 10 to 6.1 x 107 centimeters per second

(Ref. 2.1-17, Section 4.3.1.2).

2.2.2.2 Alluvial Aquifer Groundwater Use

The alluvial aquifers (Mississippian and Pennsylvanian) along the upper Ohio River are used as
groundwater supply for numerous industries and municipalities. The Beaver County Planning
Commission indicates that eight well fields for public water supply are established along the
river in Beaver County (Ref. 2.1-6). Notable suppliers of potable water that draw from alluvial
aquifers on the New Cumberland Pool and associated system-rated capacities include the
Borough of Industry, at least 0.1 mgd (> 0.2 cfs); the Newell Company, which serves the
municipality of Newell and portions of Grant Township, West Virginia, 1.8 mgd (2.8 cfs); and
the municipality of Chester, West Virginia, 0.35 mgd (0.5 cfs) (Ref. 2.2-23; Ref. 2.2-24;

Ref. 2.2-25). The connections served by the primary public water supplies in Beaver County are
summarized in Table 2.2-2. '

BVPS does not use groundwater wells, as domestic water is provided by the Midland Water
Authority. Prior to 1996, BVPS had two onsite drinking water wells. The wells are no longer
used. The pumps have been removed and the wells have been capped. SAPS, during its
operation, also had a drinking water well from approximately 1956 through 1984. This well has
been capped and disconnected from any pumps. FENOC has no plans to reactivate any of these
wells for domestic or process water use.
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‘ During development of the BVPS Groundwater Protection Plan, FENOC evaluated the
aforementioned wells and construction-era piezometers for use in monitoring. One former
drinking water well and several piezometers were determined to be suitable for groundwater
monitoring in addition to the installation of four new monitoring wells. Therefore, the only
planned use of groundwater at BVPS is to perform monitoring in support of the groundwater
protection program.
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TABLE 2.2-2

Beaver County Primary Public Water Supply Systems

Water System | Source Type | Connections Served
Surface Water
Ambridge Water Authority Ambridge Reservoir 7,286
Beaver Falls Municipal Authority Beaver River 17,026
Midland Borough Municipal Authority Ohio River 1,051
Ground Water
Aliquippa Municipal Water Authority 9 wells 6,874
Ankrom Acres Mobile Home Park 2 wells 28
Beaver Borough Municipal Authority 4 wells 1,787
Black’s Mobile Home Park 2 wells 38
Center Township Water Authority 4 wells 4,686
Cole Mobile Home Park 3 wells 40
Colonial Glenn Estates 3 wells 35
Creswell Heights Joint Water Authority 5 wells 5,595
Forest Brook Mobile Home Park 9 wells 131
Glasgow Municipal Water Works 2 springs 20
Harshbarger Mobile Home Park 2 wells 48
Independence Park 5 wells 73
Industry Borough Municipal Authority 3 wells 689
Knob View Estates 12 wells 97
Little Creek Estates Mobile Home Park 2 wells 35
Midway Terrace Inc. 3 wells 15
Monaca Municipal Water Works 6 wells 2,889
Morgan’s Mobile Home Park 4 wells 25
Outlook Points — South Beaver 4 wells 1
Pinehurst Mobile Estates 3 wells 25
Penn Hills Estate of Rodchester 2 wells 81
Sky View Terrace 3 wells 37
Sunrise Mobile Court 6 wells 28
Vanport Township Municipal Authority 7 wells 314

Sourcec: Ref. 2.1-6a.
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23 BIOLOGICAL RESOURCES
23.1 Aquatic and Riparian Ecological Communities

Waterbodies on and near the BVPS site include the upper Ohio River, in particular the New
Cumberland Pool, and Peggs Run, a small tributary of the Ohio River that traverses the
southeastern portion of the site (see Figures 2.1-2 and 2.1-3). The aquatic and riparian ecological
communities of primary concern to this ER are those associated with the New Cumberland Pool,
which FENOC describes in Sections 2.3.1.1 through 2.3.1.4. Peggs Run is described in

Section 2.3.1.5.

2.3.1.1 New Cumberland Pool Physical Characteristics and Water Quality

The New Cumberland Pool is 23 miles long and averages approximately 1,325 feet wide,
providing a surface area at normal pool elevation of 3,646 acres (Ref. 2.1-12, Table 3-2).
Several islands, consisting of alluvial sand and gravel capped with sediments deposited by
flooding, remained in the river following its impoundment. Four of these islands currently exist:
Phillis Island (river mile 35), offshore from the downstream end of the BVPS site; Georgetown
Island (river mile 38), near Georgetown; Babbs Island (river mile 42), at East Liverpool, Ohio;
and Cluster Island (river mile 52), approximately 2 miles upstream from the New Cumberland
Locks and Dam. Three former islands, Baker Island (river mile 49.5) and two other islands
associated with Cluster Island, have been eroded and are now submerged at the normal pool
elevation of 664.5 feet NGVD (Ref. 2.1-12, Table 3-2; Ref. 2.3-1; Ref. 2.2-1; Ref. 2.3-2, Chapter
1, page 2, and Chapter 3, page 16).

The Federal Energy Regulatory Commission (FERC) indicates that seven embayments (mouths
of tributary streams flooded as a result of river impoundment) over 500 feet long occur in the
New Cumberland Pool; the total combined length of these embayments is 4.4 miles (Ref. 2.3-3,
Section 3.5.5.8). The most notable of these are narrow, steep-sided stream channels at the
mouths of Little Beaver Creek (river mile 39), near Georgetown and Yellow Creek (river

mile 50), approximately 1 mile downstream from Wellsville, and the relatively broad Tomlinson
Run Embayment (river mile 53), approximately 1 mile upstream from the New Cumberland
Locks and Dam. Aquatic backwaters associated with the pool, represented by these
embayments, reportedly total approximately 180 acres (Ref. 2.3-3, Section 3.5.3.5).

The New Cumberland Pool consists predominantly of deep channel habitat with low current
velocities. A navigation channel of a minimum 9-foot depth at normal pool elevation is
maintained (Ref. 2.2-2); however, average depth is much deeper, approximately 20 feet in its
upper reach. The channel is relatively steep-sided, with depths less than 9 feet generally
occurring only within approximately 100 feet of the shoreline, over the submerged islands, and
around the perimeters of existing islands. Notable exceptions are the flooded mouths of
tributaries and the head and foot of the river islands where areas less than 5 feet deep at normal
pool elevation may extend for several hundred feet (Ref. 2.1-12, Sections 3.1.1 and 3.1.2.3,
Figure D-1; Ref. 2.2-1; Ref. 2.1-4, Figures 2.4-8 through 2.4-11).
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Bottom substrate of the upper Ohio River is predominantly a mixture of sand and gravel
deposited from glacial meltwaters via the Allegheny River and finer materials, including fine
sand, silt, and clay, from the Monongahela River. Because of the high quality and quantity of
these sand and gravel deposits, commercial dredging has occurred in numerous areas of the
upper New Cumberland Pool. Much of the upper pool—except for established buffer zones to
protect nearshore areas, islands, island backchannels, and the navigation channel—consists of
sand and gravel deposits identified as potentially suitable for future dredging (Ref. 2.1-12,
Sections 3.2.3, 3.2.4, Figure A-1).

The distribution of substrate types in the pool is a function of current velocities and patterns.
Typically, tailwater habitat, such as exists below the Montgomery Locks and Dam, consists of a
deep scour zone where boulders and cobbles extend approximately 200 feet downstream
followed by relatively shallow gravel deposits where current remains relatively high (Ref. 2.3-3,
Section 4.1.2.2). FWS studies of islands in the pool (Ref. 2.3-4) indicate that sand, gravel, and
cobbles predominate at the heads of islands where currents are relatively high; these areas and
the dam tailwaters were noted as most closely resembling natural run/riffle habitat that existed
prior to impoundment of the river. The sides and toes of the islands are typically a combination
of finer materials, including sand, silt, clay, and detritus as a result of slower current velocities
and shoreline accretion (Ref. 2.3-4). Substrate composition near the BVPS site, based on
observations during annual benthic macroinvertebrate sampling, generally consists of soft
sediments, including sand, silt, and detritus, in nearshore areas except along the north shoreline
of Phillis Island where clay and sand predominate. Coarser gravel and cobble substrates occur in
the middle of the Phillis Island backchannel (Ref. 2.3-5, Section 5.4.1).

The upper Ohio River has undergone considerable improvements in water quality since the mid-
twentieth century. In the late 1960s, water quality in the New Cumberland Pool was dominated
by acid mine drainage discharges; large numbers of waste discharges were also present.
However, gradual improvements had been noted in the subsequent 20 years (Ref. 2.2-22,

page 2-8). NRC’s comparison of water quality data from 1976 — 1980 with that from 1968 —
1970 indicated that water quality continued to improve. In particular, alkalinity increased and
sulfates, iron, and manganese decreased, indicating reduced acid mine drainage input. The NRC
noted reduced concentrations of ammonia and nitrate nitrogen, indicating reductions in sewage
treatment pollutants. However, the NRC also noted that annual mean concentrations for some
years from 1976 — 1980 for phenolics, copper, total iron, lead, mercury, and zinc exceeded water
quality criteria (Ref. 2.1-18, Section 4.3.2).

Currently, the Ohio River Valley Water Sanitation Commission (ORSANCO) tssues biennial
assessments of water quality on the Ohio River on the basis of frequent monitoring of numerous
conventional pollutants and chemical constituents, including those mentioned above, dissolved
oxygen, bacteria (e.g., fecal coliforms), and many others and on monitoring of biological
parameters, including fish population characteristics, and analysis of fish tissue contaminants.
Water quality of various river segments 1s rated for designated uses with respect to established
ORSANCO water quality criteria as “fully supporting,” “partially supporting,” and ‘“‘not
supporting” (Ref. 2.3-6). In its 2006 assessment report, ORSANCO rated the New Cumberland
Pool as “fully supporting™ in the “Aquatic Life Use’ assessment and the “Public Water Supply
Use” assessment categories, but only “partially supporting™ in the “Fish Consumption Use”
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assessment category as a result of fish consumption advisories that were in effect for mercury,
polychlorinated biphenyls (PCBs), and dioxin (Ref. 2.3-6, Table 3, 4, and 7). ORSANCO rated
the New Cumberland Pool in the “Contact Recreation Use” assessment category as “not
supporting” because of coliform criteria exceedences (Ref. 2.3-6, Table 6).

The NRC (Ref. 2.1-17, Section 4.3.2) reported that monthly average Ohio River water
temperatures for the period of record 1964 — 1977 ranged from 36.5 degrees Fahrenheit (°F) in
January to 79.5°F in August, and that the maximum expected ambient river temperature was
approximately 86°F. Daily average river temperatures recorded by the USACE Pittsburgh
District at Montgomery Locks and Dam for a more recent period of record (1988 — 2002) show
similar results. The highest maximum monthly average temperatures for this recent period
occurred in July (80°F) and August (79°F); the maximum daily average temperature observed
was 86°F, noted in both July and August (Ref. 2.3-8).

2.3.1.2 New Cumberland Pool Riparian Communities

An examination of USGS topographic maps (Ref. 2.3-1), FWS National Wetland Inventory
maps (Ref. 2.3-9), and aerial photographs (Ref. 2.3-10) indicates that near-natural vegetation
communities in the riparian zone of the pool consist mostly of narrow strips of forested land on
relatively steep slopes between active or abandoned rail lines and the river. Vegetation
communities on gentler slopes and bottomlands along the shoreline of the pool have been largely
eliminated or are highly disturbed as a result of intensive development in the river valley (see
Section 2.1).

Other than open water, wetlands in or adjacent to the New Cumberland Pool are generally small,
few, and scattered. Riparian zone communities, including wetlands, in or bordering the pool,
that relatively high natural resource value, include Phillis Island (39 acres) and Georgetown
Island (16 acres). These islands are the uppermost islands in the Ohio River Islands National
Wildlife Refuge, established in 1990 (Ref. 2.1-15).

Four wetland areas are considered by the FWS to be priority fish and wildlife wetland and
embayment areas (Ref. 2.3-11, page 2-15, Appendix E; Ref. 2.3-2; Chapter 1):

e Palustrine forest (4 acres) along the south shoreline at the BVPS site between the
intake and discharge structures, which has developed on sand and gravel deposits
intermixed with clay and silt. Based on a reconnaissance-level survey of terrestrial
communities conducted by FENOC in July 2002 on the BVPS site and nearby
riparian zone (Ref. 2.3-12), two terrestrial communities exist on and near this site:
silver maple floodplain forest, which predominates, and a small area of willow scrub.
The forest community is dominated by silver maples (Acer saccharinum) and black
willows (Salix nigra), exhibiting a mostly closed tree canopy. Herbaceous cover in
this area at the time of the survey was moderate, consisting predominantly of false
nettle (Boehmeria cylindrica), American germander (Teucrium canadense), and white
vervain (Verbena urticifolia). The willow scrub community consists of saplings and
smaller trees, dominated by black willow, and includes sycamore (Platanus
occidentalis), silver maple, and box elder. False nettle was predominant in the
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herbaceous layer of the willow scrub community at the time of the survey. Two low
areas associated with these vegetated communities are generally connected with the
river, forming small areas of shallow open-water habitat. The silver maple floodplain
forest and willow scrub community correspond to areas classified as silver maple-
sycamore forest at the time of BVPS-2 initial operation (Ref. 2.1-17, Figure 4.1).
Some selective cutting of larger trees from portions of the original community along
the river was conducted in late 2001 to enhance security at the BVPS site.

o Palustrine forest (14.4 acres) and immature bottomland forest (7.5 acres) in the
riparian zone on the north shore of the river off the head of Georgetown Island.

o Palustrine forest (7.5 acres), palustrine open water (2.5 acres), and immature
bottomland forest (21.3 acres) at and near the mouth of Congo Run, at river mile
47.5, approximately two miles downstream from Newell, WV.

e Palustrine emergent (3.8 acres), riverine open water (41 acres), and immature
bottomlands (18.7 acres) associated with the Tomlinson Run Embayment.

Based on mapping studies cited by the USACE (Ref. 2.1-12, Section 3.4.1.3), riverine aquatic
bed habitat; i.e., areas dominated by submerged rooted aquatic plants, is generally sparse in the
upper Ohio River and is typically associated with shore zone, tributary confluence, and island
margin areas. Virtually no aquatic beds were found in the New Cumberland Pool during these
mapping studies.

Table 2.3-1 summarizes the description of major habitats encountered in the islands survey
(Ref. 2.3-4), which provides a representative indication of typical vegetation composition and
associated fish and wildlife value of bottomland, wetland, and submerged aquatic bed
communities of the New Cumberland Pool.

Aside from the palustrine communities on and near the FWS priority area fronting the BVPS
site, the riparian zone at the site is largely developed land. However, a plant community
corresponding to the bottomland hardwood types that occur on New Cumberland Pool islands, as
described in Table 2.3-1, also occurs in the riparian zone of the south shore of the river,
particularly between the Phillis Island backchannel and the BVPS site boundary. FENOC
mapped and described this area as black locust-hardwood forest during the July 2002 terrestrial
reconnaissance survey (Ref. 2.3-12).

2.3.1.3 New Cumberland Pool Benthic Macroinvertebrate and Freshwater Mussel
Communities

Based on data compiled by the USACE (Ref. 2.1-12, Section 3.4.2.2, Table 3-7), the benthic
macroinvertebrate community in the New Cumberland Pool consists predominantly of
oligochaetes. Taxonomic richness (a total of 134 taxa) and diversity (Shannon-Wiener diversity
index value of 2.9) reported for that compilation were relatively high compared to lower pools of
the Allegheny River and Dashields Pool on the Ohio River at Pittsburgh. Benthic
macroinvertebrates have been sampled by Duquesne Light and FENOC since the mid-1970s
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(Ref. 2.3-5). Sampling results for 2004 and 2005 are typical of findings in recent years (Ref. 2.3-
5; Ref. 2.3-13). A total of 57, 37, and 40 taxa were collected in 2004, 2005, and 2006,
respectively. Oligochaetes and midge larvae were found in highest densities and were reflective
of the soft substrates that predominate in nearshore areas most subjected to sampling. Asiatic
clams (Corbicula fluminea) and zebra mussels (Dreissena polymorpha) were collected in both
years. Asiatic clams have been observed in the Ohio River since 1974; zebra mussels were first
detected at the BVPS site in 1995. Both of these bivalves are introduced species that can cause
fouling of water intakes and cooling water systems (Ref. 2.3-5, Section 5.4.1). Zebra mussels
are also a recognized threat to native freshwater mussels (Ref. 2.3-14).

Native freshwater mussels of the family Unionidae are currently a minor component of the
benthic invertebrate community in the upper Ohio River, but are of generally recognized
importance from a conservation standpoint. This group, once abundant in the free-flowing Ohio
River, was reduced in species diversity and abundance by impoundment of the river and by
pollutants, but has shown evidence of resurgence in recent years (Ref. 2.3-3, Section 3.1.4.1;
Ref. 2.3-14). This resurgence is attributed to improved water quality in the river. However,
riverine mussel habitat has been permanently altered from a rapidly flowing river to a more pool-
like environment and, although a new mussel fauna may become established, its composition is
not expected to be the same as it was prior to impoundment (Ref. 2.3-3, Section 3.1.4.1). Most
of the riverine mussel species found in the upper Ohio River require clean-swept, coarse sand
and gravel substrates (Ref. 2.1-12, Appendix J). As noted in Section 2.3.1.2, a semblance of
shallow riverine habitat featuring such substrates is now represented primarily in dam tailwaters
and higher current areas around the river islands.

Information from the FWS provides an indication of the current status of mussel fauna in the
New Cumberland Pool (Ref. 2.3-14; Ref. 2.1-12, Appendix J). Based on these sources, the New
Cumberland Pool is the upstream-most pool in the Ohio River where live unionids have been
reported. Of at least 36 species noted as historically present in the pool, the following 9 species
have been reported, primarily from surveys conducted in the upper Ohio River from 1993 to
1997: mucket (Actinonaias ligamentina), fatmucket (Lampsilis siliquoidea), fluted shell
(Lasmigona costata), fragile papershell (Leptodea fragilis), pink heelsplitter (Potamilus alatus),
giant floater (Pyganodon grandis, formerly Anodonta grandis), mapleleaf (Quadrula quadrula),
fawnsfoot (Truncilla donaciformis), and paper pondshell (Utterbackia imbecillis). These species
were found in low numbers, primarily in the Montgomery Dam tailwaters and in the backchannel
of Phillis Island. All of these species except the mucket were found at the latter site. No
unionids were found in either of these areas in 1983, suggesting that unionids have colonized or
abundance has increased since that time (Ref. 2.3-14; Ref. 2.1-12, Appendix J). Information
from the Pennsylvania Department of Conservation and Natural Resources (Ref. 2.1-12,
Appendix J) indicates that several of the unionid species recently found in the pool, including
fragile paper shell, pink heelsplitter, mapleleaf, and fawnsfoot, had not been previously reported
there since the early 1900s.
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TABLE 2.3-1

ECOLOGICAL COMMUNITIES OF THE UPPER OHIO RIVER ISLANDS?*

Community Typical Vegetation Associated Fish and Wildlife Values
Mature Bottomland Hardwoods  Represents the oldest vegetation stands on the islands; approximately 9 This habitat provides food, cover, and nesting
acres of this habitat reportedly occurs on Phillis Island. Predominant habitat for a variety of wildlife species,
overstory species include silver maple (Acer saccharinum), sycamore including

(Platanus occidentalis), cottonwood (Populus deltoides), slippery elm
(Ulmus rubra), box elder (Acer negundo), and black willow (Salix nigra).
Among major subdominants are hackberry (Celtis occidentalis), black
locust (Robinia pseudo-acacia), and green ash (Fraxinus pennsylvanica).
Predominant shrub-layer species include spicebush (Lindera benzoin),

* Cavity-nesting birds and mammals such as
wood duck (4ix sponsa), owls,
woodpeckers, fox squirrel (Sciurus niger),
and raccoon (Procyon lotor);

Virginia creeper (Parthenocissus quinquifolia), and poison ivy (Rius * Canopy dwellers such as numerous resident
radicans). Herbaceous groundcover species include pale and spotted and migratory songbirds, osprey (Pandion
touch-me-not (/mpatiens spp.), wingstem (Verbesina alternifolia), white haliaetus), and herons; and

snakeroot ( Eupatorium rugosum), clearweed (Pilea pumila), Japanese
knotweed (Polvgonum cuspidatum), and sachaline (Polygonum
sachalinense). The latter two species, both exotics, sometimes form nearly
impenetrable thickets.

* Understory species such as white-tailed deer
(Oedocoileus virginiana), short-tailed shrew
(Blarina brevicauda), and wood thrush
(Hvlocichla mustelina).

Immature Bottomland Characteristic dominant and subdominant woody species similar to those This habitat provides food and cover for a

Hardwood of mature bottomland hardwoods. However, trees are younger and may variety of resident and migratory songbirds.
consist of only one or a few species in areas that have been cleared of Also, it provides browse and cover used by
vegetation. This community type on Phillis [sland was noted to comprise 5  white-tailed deer, young trees used by beaver
acres and be relatively diverse, an observation confirmed by a FENOC (Castor canadensis), and food and cover for
reconnaissance-level survey of the island in July 2002 (Ref. 2.3-12). waterfowl (e.g., wood duck).
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TABLE 2.3-1 (CONTINUED)

IECOLOGICAL COMMUNITIES OF THE UPPER OHIO RIVER ISLANDS®

Community

Typical Vegetation

Associated Fish and Wildlife Values

Early Oldfield

Late Oldfield

Knotweed

Coverage 90 percent or more by herbaceous species, including a variety of
grasses, forbs, creepers, climbers, parasites, and composites, often forming
thickets. Dead vegetation often forms a thick mat in winter.
Approximately 1 acre of this community type was noted on Phillis Island.

Diverse community of shrubs, young trees, and herbaceous species that
occur in other island community types, except wetlands. Other
characteristic woody species include black locust, blackberry (Rubus spp.),
staghorn sumac (Rhus typhino), and black elderberry (Sambucus
canadensis). This community type comprises 2 acres on Phillis Island.

Composed almost entirely of two exotic species, Japanese knotweed,
normally predominant, and sachaline (Reynoutria sachalinensis). Often
forming thickets up to 10 feet high, growth of understory species is often
precluded. Five acres of this habitat were noted as existing on Phillis
Island. A reconnaissance-level survey of Phillis Island by FENOC in July
2002, confirmed existence of a knotweed thicket at the head of the Island
(Ref. 2.3-12).

Relatively high-value food, cover, nesting, and
resting habitat for many wildlife species,
including a variety of songbirds. Mammals
using such areas include meadow vole
(Microtus pennsylvanicus), short-tailed shrew,
white-tailed deer, woodchuck (Marmota
monax), cottontail rabbit (Sylvilagus
florinanus), beaver, and muskrat (Ondatra
zibethicus).

High-value food, cover, nesting, and resting
habitat for many wildlife species, including a
variety of songbirds. Mammals using such
areas include white-footed mouse (Peromyscus
leucopus), white-tailed deer, woodchuck, and
cottontail rabbit. :

Low value to wildlife due to relative lack of
insect colonization and source of edible seeds.
Forms mats of dead vegetation in winter and
likely serves as cover for some wildlife species
(e.g., small mammals).
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TABLE 2.3-1 (CONTINUED)

ECOLOGICAL COMMUNITIES OF THE UPPER OHIO RIVER ISLANDS"

Community

Typical Vegetation

Associated Fish and Wildlife Values

Unconsolidated Shoreline

Palustrine Emergent

Riverine Emergent

Seasonally and intermittently flooded beaches, bars, and sides and toes of
steep eroded banks. Substrates widely variable depending on local source
material and exposure to waves, river currents, and wind and include silt,
hard clay, sand, gravel, and cobbles. Vegetation is sparse, limited to
pioneer species; e.g., horsetail (Equisetum spp.), curley dock (Rumex
crispus), smartweed (Polygonum spp.), lambsquarters (Chenopodium
album), and pigweed (Amaranthus spp.). Approximately 2 acres of this
community were noted on Phillis Island.

Characterized by erect, rooted, herbaceous hydrophytes, at least remnants
of which are generally persistent throughout the year, including sensitive
fern (Onoclea sensibilis), broad-leaved cattail (Typha latifolia), duck
potato (Sagittaria latifolia), sedges (Cyperus spp., Carex spp.), spike
rushes (Eleochris spp.), rushes (Scirpus spp.), smartweeds, and others. Not
noted on Phillis Island.

Similar in character to palustrine emergent wetlands, but are generally non-
persistent because high water and ice often remove remnant previous
seasonal growth during winter and early spring, after which habitat
characteristics are consistent with unconsolidated shoreline. Typical
species present during the growing season include duck potato, water
plantain (A/isma subcordatum), marsh purslane (Ludwigia palustris), water
willow (Justicia americana), and hedge hyssop (Gratiola neglecta). Not
noted at Phillis Island.

Species closely associated with unconsolidated
shores include muskrat, beaver, raccoon, wood
duck, Canada goose, great blue heron (4rdea
herodias), spotted sandpiper (Actitis
macularia), killdeer (Charadrius
semipalmatus), kingfisher (Ceryle alcyon), and
swallows.

Provides feeding and resting habitat for
migratory shore and wading birds such as
herons, egrets, killdeer, and sandpipers; food
and cover for raccoons and muskrats; and
nesting habitat for mallards (4nas
platvriivnchos) and red-winged blackbirds
(Agelaius phoeniceus). Typical amphibians
and reptiles include green frogs (Rana
clamitans), bullfrogs (Rana catesbiana),
softshell turtles (Trionyx spiniferus), snapping
turtles (Chelydra serpentina), and water snakes
(e.g., Nerodia sipedon).

Provides habitat values consistent with
unconsolidated shoreline during non-growing
season. From late spring through fall, dieback
provides valuable nursery habitat for juvenile
fish and food and cover for numerous species
of shiners (Notropis spp.) and other small fish.
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TABLE 2.3-1 (CONTINUED)

ECOLOGICAL COMMUNITIES OF THE UPPER OHIO RIVER ISLANDS*

Community Typical Vegetation

Associated Fish and Wildlife Values

Riverine Aquatic Bed Characterized by beds of submerged, rooted aquatic plants such as water
milfoil (Myriophyllum heterophyllum) and pondweeds (Polygonunt spp.).
Not noted at Phillis Island. -

Extremely important to fish and waterfowl.
Provides nursery areas for juvenile game fish
such as black bass (Micropterus spp.),
freshwater drum (4plodinotus grunniens),
sunfish (Lepomis spp.), and channel catfish
(Ictalurus punctatus) and food and cover for
minnow and shiner species. This forage fish
concentration attracts predator species.
Provides feeding habitat for migratory
waterfowl, including Canada goose, mallard,
black duck (4dnas rubripes), wood duck,
northern pintail (4nas acuta), and blue-winged
teal (4nas discors).

Except as otherwise noted, based on descriptions of New Cumberland Pool islands by the U.S. Fish and Wildlife Service (Ref. 2.3-4).
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Relatively few unionids have been found in the course of the BVPS benthic macroinvertebrate
monitoring program, which employs relatively fixed control and non-control stations to better
discern the impact of BVPS site operations and enable year-to-year data comparisons.
Collections consist of several specimens of giant floater at several sampling stations, both control
and non-control, in 1997 (Ref. 2.3-16, Table 2.3). Seven immature Anadonta specimens were
collected in 1992, unidentified immature unionids were collected in a few years in the 1970s and
early 1980s, and one or more specimens of Elliptio were collected in 1978 (Ref. 2.3-17). Only
13 percent of the pool area was reportedly sampled as of 1999, of which an estimated 24 percent
yielded unionids (Ref. 2.3-14, Table 3-1).

2.3.1.4 New Cumberland Pool Fish Community

Ohio River fisheries have improved substantially since the mid-twentieth century, a fact that has
been broadly observed and generally attributed to greatly improved water quality in the river.
This phenomenon was noted by the NRC as a contributing factor to increases in the then-current
number of fish species and increased proportion of sport fishes, as cited in monitoring studies
supporting the BVPS-2 operating-phase FES in 1985 and compared to results from monitoring
conducted in 1968 —1971 prior to BVPS-1 startup (Ref. 2.1-17). The Pennsylvania Fish and
Boat Commission (PFBC) cites several studies indicating that, since the 1970s, many riverine
species have expanded their range or abundance in the Pennsylvania portion of the river,
including spotted bass (Micropterus punctulatus) and freshwater drum (dplodinotus grunniens)
and pollution-tolerant species including mooneye (Hiodon tergisus), goldeye (Hiodon alosoides),
redhorse (Moxostoma spp.), walleye (Stizostedion vitreum), and sauger (Stizostedion canadense)
(Ref. 2.3-18). These water-quality improvements prompted the PFBC to begin restoration
efforts for extirpated paddlefish (Polyodon spathula) in the Ohio River (Ref. 2.3-18). These
efforts have included stocking paddlefish fingerlings in the Commonwealth’s portion of the Ohio
River, including the New Cumberland Pool, in even-numbered years since 1994, at a target rate
of two fish per acre (Ref. 2.3-19). The Fish & Boat Commission stocked the Ohio River with
about 755,000 10-inch-long paddlefish between 1994 and 2003. In 2002, an on-going joint
project involving Penn State, California University of PA and the Pennsylvania Fish & Boat
Commission, tracked 32 paddlefish in over 700 locations within 2.5 months using surgically
implanted transmitters (Ref. 2.3-19a)

As explained below, an indication of fish species composition and abundance in the New
Cumberland Pool is provided by results of sampling efforts by the ORSANCO, PFBC, and the
Ohio Department of Natural Resources (ODNR). Long-term monitoring related to BVPS startup
and operation, conducted by FENOC and Duquesne Light, has also contributed substantially to
the body of known information about fish populations in the pool.

ORSANCO collection data for a 10-year period (1992 — 2002) from lock-chamber sampling in
both the New Cumberland and Montgomery Locks and sampling in the New Cumberland Pool
(Ref. 2.3-20) indicate that the fish community is diverse and abundant, consistent with
observations of continued improvement of the fish community of the Upper Ohio River as
discussed above. ORSANCO’s repeated sampling, conducted for 7 years in this 10-year period,
yielded a total of 32,162 fish representing 53 identifiable species and 4 hybrids. Rough and
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forage species are indicated in relatively high abundance by both collection methods. Gizzard
shad (Dorosoma cepedianum), which contributes substantially to the forage base, and freshwater
drum, a rough species, were the most abundant species in both collections, together accounting
for 46 and 81 percent of the catch, respectively. Other forage species, individually comprising
approximately 5 percent or more of the catch by a particular method, include emerald shiner
(Notropis atherinoides), mimic shiner (Notropis volucellus) and channel shiner (Notropis
wickliffi), and silver chub (Macrhybopsis storeriana) (Ref. 2.3-20). However, ORSANCO
reported the presence of both the mimic shiner (Notropis volucellus) and the channel shiner (N.
wickliffi), once considered a subspecies of the mimic shiner. Based on range and habitat
information by Trautman (Ref. 2.3-2), individuals reported as mimic shiners are likely to be
channel shiners. Common carp (Cyprinus carpio), skipjack herring (Alosa chrysochloris), and
two sucker species (smallmouth buffalo [/ctiobus bubalus] and golden redhorse [Moxostoma
erythrurum)) are also indicated as present in relatively high abundance. Relatively abundant
sport fishes include channel catfish (Ictalurus punctatus), white bass (Morone chrysops), and
bluegill (Lepomis macrochirus), which were numerous in both pool and lock-chamber samples;
flathead catfish (Pylodictis olivaris) in lock-chamber samples; and smallmouth bass
(Micropterus dolomieui), sauger, and saugeye (hybrid between sauger and walleye) in pool
samples (Ref. 2.3-20).

Sampling results for the New Cumberland Pool from sources other than ORSANCO indicate
similar fish species composition, considering differences in collection methods, sampling
locations, season, and other factors that can influence results. Sampling by PFBC in the
Pennsylvania reach of the pool, in 1991, yielded 32 species (Ref. 2.3-18). Species found in
relatively high numbers in these samples were also abundant in ORSANCO sampling results,
and few additional species were noted.

FENOC and its predecessor operating company at BVPS, Duquesne Light, have conducted fish
sampling in the BVPS site vicinity since 1970, several times per year. The sampling is typically
done in May, July, September, and November. This cumulative effort has resulted in the
collection of 72 species and 5 hybrids from the New Cumberland Pool (Ref. 2.3-5, Table 2.8).
The long duration of this effort and the variety of sampling methods employed undoubtedly
contribute to the relatively high number of species recorded. Since 1980, gizzard shad and
emerald shiners have been the most abundant species collected, typically comprising more than
30 percent of the catch. Smallmouth bass, spotted bass, white bass, channel catfish, and sauger
are typically the most abundant sport fish in the collections (Ref. 2.3-23).

ORSANCO has identified an increased trend to healthier fish populations in the New
Cumberland Pool since the late 1960s on the basis of a statistical analysis of modified index of
well-being values computed from sample collection data through 1990 (Ref. 2.3-24, Figure 9).
Index values for 1988 — 1990 (last three years of data available) were in the range of 8.6 — 10.4
which, exclusive of other factors, suggests a rating of good to exceptional for the resource
(Ref. 2.3-24).

FERC (Ref. 2.3-3, Sections 3.1.4, 3.2.3) provides summary information from a number of
researchers regarding the ecology of important fish species in the upper Ohio River, including
habitat use and value. Principal habitat, summarized by FERC from U.S. Environmental

SITE AND ENVIRONMENTAL INTERFACES Page 2.3-11



Beaver Valley Power Station Units 1 and 2
License Renewal Application
Appendix E - Environmental Report

Protection Agency (EPA) information for adults of relatively abundant species in the New
Cumberland Pool, includes the following:

e Open water (pelagic) habitat: gizzard shad, skipjack herring, emerald shiner,
freshwater drum, and white bass;

e River bottom: redhorses, catfish, and sauger; and

¢ Shallow water: common carp, silver chub, most other minnow and shiner species,
smallmouth buffalo, smallmouth bass, crappie, bluegill, and other sunfish.

Backwaters, such as those occurring in low-current areas of island backchannels, in flooded
stream mouths, and in dam tailwaters, are noted by FERC (Ref. 2.3-3, Sections 3.1.4, 3.2.3) as
particularly important fish habitats in the Ohio River. Backwater areas were noted as providing
spawning and nursery areas for a variety of game and forage species. Such species as
smallmouth bass, bluegill, and other sunfish are shallow-water, nest-building species that use
these areas as spawning and nursery areas. Shallow-water areas associated with islands,
particularly backchannel areas, provide habitat for numerous species, including young-of-the-
year suckers and a variety of game fish. Dam tailwaters provide spawning habitat for sauger and
are of substantial value to the recreational fishery for such species as sauger, white bass, and
channel catfish (Ref. 2.3-3, Sections 3.1.4, 3.2.3).

Commiercial fishing is prohibited in portions of the Ohio River bordering Pennsylvania, Ohio,
and West Virginia, including the New Cumberland Pool (Ref. 2.3-25). Sport fishing in the pool
was surveyed in 1992 (Ref. 2.3-26; Ref. 2.3-27), and FERC (Ref. 2.3-3, Section 3.5.4)
summarizes recreational fishing information on the pool for earlier years. On the basis of this
information, primary sport fishes sought and caught in the pool include black bass; i.e.,
smallmouth, largemouth, and spotted bass; percids, including sauger, walleye, and saugeye;
Morone, primarily white bass and “striped bass hybrids,” the hybrid of white bass and striped
bass (Morone saxatilis); catfish, including channel catfish and flathead catfish; common carp;
and crappie (Pomoxis spp.). The ODNR, in cooperation with the West Virginia Division of
Natural Resources (WVDNR) and the PFBC, maintain the striped bass hybrid sport fishery in the
New Cumberland Pool by stocking with fingerlings (Ref. 2.3-19; Ref. 2.3-28).

2.3.1.5 Peggs Run

Peggs Run is a small Ohio River tributary that drains much of the area south of the BVPS site.
(Figure 2.1-3) The lower portion of the stream, which runs through the BVPS site, is
predominantly an underground culvert channel. The channel begins near the BVPS main access
gate and runs approximately 500 feet to its outfall. The outfall is a 15-foot wide concrete and
sheet-pile channel located immediately upstream (east) from the BVPS-1 cooling tower. Peggs
Run occupies a natural channel south of the BVPS site, consisting of a series of shallow pool,
riffle, and run habitats. The substrate in this upstream segment is predominantly cobble
intermixed with boulders, gravel, and sand. Upland forest communities border Peggs Run in this
area, providing shoreline habitat and overhanging vegetation. The invert elevation of this
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segment of Peggs Run is sufficiently upgradient to be uninfluenced by water levels in the river
(Ref. 2.3-12).

In addition to modifications to its lower reach, Peggs Run has been historically degraded as a
result of coal mine drainage in its watershed. At the time of BVPS-2 construction, the substrate
of the stream was degraded by oxidized iron floc and supported only limited macrobenthic
populations (Ref. 2.1-17, Section 4.3.4). Acid mine drainage to the stream has been reduced
since that time and substrate conditions have improved substantially; however, water in the upper
reach of the run is reportedly deep red in color during high flow periods, suggesting some
continued influence of mine drainage on the stream (Ref. 2.3-31). A 3-year field study of
macroinvertebrates in the stream, conducted in 1996 — 1999, indicated that pollution intolerant
species are now present in the stream and observed differences in community composition that
are likely influenced primarily by differences in substrate rather than water quality (Ref. 2.3-31).
In general, the macroinvertebrate assemblage in the downstream segment that flows through the
culvert was found to exhibit low diversity and consist predominantly of chironomids and other
dipterans, while the assemblage noted in upstream segments, which feature a diversity of natural
substrates, was substantially more diverse with a higher proportion of other taxa (e.g., mayflies
and caddisflies). The segment of Peggs Run that runs through the culvert is the receiving stream
for some stormwater and wastewater discharges from the site. However, these discharges are
unlikely to affect, appreciably, habitat conditions in the culvert (Ref. 2.3-31).

2.3.1.6 Entrainment and Impingement Studies

From 1970 to the present, various adult fish and impingement surveys have been performed by
BVPS for the site. In the early 1980°s, the NRC determined that these studies could be
discontinued, but the program was continued through 1995. Fish impingement data and fish
sampling results for the years 1980 through 1995 (with the exception of 1986, no report was
available) were reviewed. In all years, the number of fish impinged per day. was at least an order
of magnitude less that what were collected in the limited fish sampling efforts. (Ref. 2.3-65)

From 1976 to 1995, BVPS conducted ichthyoplankton surveys in the main channel of the Ohio
River near the intake structure. The NRC determined that these studies could be discontinued in
1980, but the program was continued. Based on the low water withdrawal of the BVPS and the
high reproductive capabilities of the predominant species in the area, it was determined that
entrainment loss at the BVPS should result in negligible impact on adult fish populations.

(Ref. 2.3-65)

BVPS uses closed cycle circulating water systems with continuous overflow. The intake is
located at the shore along a typical main stream run of the Ohio River, which is not considered a
unique or critical habitat. The incorporation of closed cycle cooling into the facility’s operation
is considered by the EPA to be the Best Technology Available to mitigate impacts on aquatic
resources. (Ref. 2.3-65)

In addition to using the best technology, controlling procedures and best management practices
are implemented to ensure there is no impact on the aquatic community in the Ohio River in the
vicinity of the BVPS. (Ref. 2.3-65)
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2.3.2 Critical and Important Terrestrial Habitats

Phillis Island, the uppermost holding in the Ohio River Islands National Wildlife Refuge, and the
small riparian zone wetlands constituting a portion of the northern site boundary bordering the
river, both discussed in Section 2.3.1, comprise the only known terrestrial habitats of recognized
importance on the BVPS site, transmission lines, or adjacent properties. No other wetlands exist
on the BVPS site. Terrestrial habitats on upland areas predominantly consist of upland mixed
hardwood forest and scrublands. The upland forest 1s situated primarily on slopes of the east-
west trending ridge, bisected by Peggs Run and SR 168, which comprises a majority of the site
property. Scrublands on the site lie mostly on and near transmission corridors, which run
between the Beaver Valley Substation to the ridgetop and then, for the most part, parallel the
ridge (see Figure 2.1-3).

Descriptions of these vegetation communities and associated wildlife in the mid-1970s, during
the early years of BVPS-1 operation, are provided in the BVPS-2 Operating Stage ER

(Ref. 2.1-5, Section 2.2.1) and in the BVPS-2 FES (Ref. 2.1-17, Section 4.3.4.1, Figure 4.1).
These studies confirmed that the upland communities on the site are characteristic of disturbed
wooded and shrubby areas in southwestern Pennsylvania. The upland forest, specifically
characterized as early successional or subclimax forest, i1s composed of several distinctive
community types depending on slope and aspect. These include black locust and black cherry
(Prunus serotina) on the ridge tops, mixed oak and sugar maple (Acer saccharum) on east- to
southeast-facing slopes, mixed oak and mountain laurel (Kal/mia latifolia) on south- to
southwest-facing slopes, mixed mesophytic forest on north-facing slopes, and American beech
(Fagus grandifolia)-sugar maple forest in ravines (Ref. 2.1-5, Section 2.2.1). A FENOC
reconnaissance-level survey conducted in July 2002 generally confirmed this characterization,
although no attempt was made to delineate subtypes (Ref. 2.3-12). Predominant overstory
species noted in this upland forest as a whole in the July 2002 survey included sugar maple,
black cherry, and northern red oak (Quercus rubra). Sugar maple and spicebush (Lindera
benzoin) are dominant understory species, and pale jewelweed (Impatiens pallida), May apple
(Podophyllum peltatum), and Christmas fern (Polystichum acrostichoides) are predominant in
the herbaceous layer (Ref. 2.3-12).

Based on results of the July 2002 reconnaissance survey, predominant woody species within the
onsite transmission line corridor scrublands included sapling-size black cherry, staghorn sumac
(Rhus typhina), and blackberry (see Figure 2.1-3). Marginal wood fern (Dryopterus marginalis),
white snakeroot (Fupatorium rugosum), pale jewelweed, and tall goldenrod (Solidago altissima)
are dominant herbaceous species noted in this community during the survey (Ref. 2.3-12).
Persistence of scrublands on these areas is ensured as part of normal corridor maintenance
practices, as described in Section 3.1.4. Similar practices are applied as needed to other formerly
wooded areas bordering the developed area of the site to maintain visibility for security
purposes.

For reasons discussed in Section 3.1.4, FENOC also addresses in this ER relevant environmental
impacts of license renewal associated with operation of Duquesne Light’s Beaver Valley-
Crescent Line 318 and short segments of three other 345-kilovolt (kV) transmission lines
connecting to the Beaver Valley Substation, all of which were established to support BVPS-2
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operation (see Figures 3.1-1 and 3.1-2). The three short segments, consisting of only two spans
each, are situated on or adjacent to the BVPS site. One of these segments, part of FENOC’s
Beaver Valley-Hanna 345-kV line, lies entirely on developed portions of the site. The latter two
segments of FENOC’s Beaver Valley-Manstfield No. 1 and Beaver Valley Mansfield No. 2 lines
span developed portions of the BVPS site, a forested lower slope north of SR 168, SR 168, and
areas maintained as shrub-scrub habitat. Some of this land is bordered by upland forest such as
that described above.

Beaver Valley-Crescent Line 318 extends 15.8 miles southeasterly from the Beaver Valley
Substation to Duquesne Light’s Crescent Substation (Figure 3.1-2). Terrestrial habitats traversed
by the corridor consist primarily of upland forest, similar to that described for the BVPS site, and
farmland, primarily hay and pastureland, much of which is associated with dairy farms. As
noted in Table 3.1-1, the corridor is 150 feet wide for the initial 12-mile segment approaching the
Clinton Substation and 85 feet wide for the remaining 3.8 miles into the Crescent Substation.
Duquesne Light reported that land use along the line, when it was developed in the mid-1980s,
consisted of 10.4 miles of woodland, 2.6 miles of cropland, 0.8 mile of pasture, 0.7 mile of strip
mines, 0.02 mile of waterbodies, and approximately 0.9 mile in developed areas (Ref. 2.1-5,
Table 3.9-1). Because of the low rate of development in Beaver County in recent years (see
Section 2.9), these remain appropriate as general approximations, based on FENOC’s review of
USGS aerial photography taken in 1995 (Ref. 2.3-32) and field inspections of selected portions
of the line. However, the 0.7 mile area indicated as strip mines, apparently corresponding to the
terminal segment of the line at the Crescent Substation, is now a reclaimed disposal site for ash
from the nearby Phillips Power Station. Vegetation cover at this reclaimed site consists
predominantly of grasses, with some forbs; woody vegetation is sparse and scattered.
Information from these sources also indicates that the corridor itself consists predominantly of
disturbed habitats, including segments that are developed (e.g., road crossings), devoted to
agricultural use (primarily hay and pastureland), maintained shrub-scrub habitat, and the -
reclaimed ash landfill. Relatively undisturbed habitat on the corridor consists of deciduous
forest, which remains on some lower slopes of deeper ravines and valleys that are spanned by the
line.

Beaver-Valley Crescent Line 318 spans Raccoon Creek and four smaller named streams: Peggs
Run; Service Creek (upstream from Ambridge Reservoir) and Raredon Run, both Raccoon Creek
tributaries; and Boggs Run, which outfalls to the Ohio River south of the Crescent Substation.
Several small headwater tributaries of these named streams are also spanned by the line.

National wetland inventory maps from 1967 to 1983 indicate that two small wetlands exist on or
near the corridor: approximately two acres of palustrine forest at the Service Creek span and one
or more small areas of riparian emergent wetland at the Raccoon Creek crossing (Ref. 2.3-9).
Field reconnaissance by FENOC in May 2003 indicated that palustrine forest at the Service
Creek crossing is selectively cleared of large trees but is otherwise undisturbed (spanned). The
reconnaissance did not indicate the presence of emergent wetland habitat on or adjacent to the
corridor at the Raccoon Creek crossing. The Raccoon Creek floodplain at the transmission line
crossing is approximately 1,200 feet wide and consists of cultivated land except for a narrow
riparian strip that currently supports a shrub-scrub community within the corridor. A rich,
relatively mature deciduous forest occupies bottomlands and valley slope adjacent to the corridor
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at this location. The transmission line corridor also traverses on or near the western boundary of
the Independence Marsh property, which lies north of SR 151 near the Raccoon Creek crossing.
Independence Marsh, an 18-acre mitigation wetland, was constructed in 1993 to replace wetlands
lost in the expansion of the Pittsburgh International Airport (Ref. 2.3-33).

Several zones along Raccoon Creek and elsewhere in Beaver County are recognized by the
Beaver County Planning Commission as areas with high biodiversity, based on a 1993 Natural
Heritage Areas Survey (Ref. 2.1-6). One of these zones is located in the general area between
Raccoon Creek and Raredon Run. The Beaver Valley-Crescent Line 318 corridor traverses
approximately 1 mile of this zone eastward from the Raccoon Creek crossing (see Figure 3.1-2).
The Pennsylvania Natural Diversity Inventory (PNDI) has identified special-status plant species,
designated at the state level, that have historical occurrence records in this general vicinity, as
discussed in Section 2.3.3.

233 Threatened or Endangered Species

The FWS has listed several species with ranges that include Pennsylvania as threatened or
endangered at the federal level or candidates for such listing (Ref. 2.3-34; Ref. 2.3-35), but has
not designated any areas in the Commonwealth as critical habitat for listed species

(50 CFR 17.95, 50 CFR 17.96). Similarly, threatened, endangered, and candidate species have
been designated at the state level under programs administered by the Pennsylvania Game
Commission (birds and mammals; Pennsylvania Code, Title 58, Chapter 133), Pennsylvania Fish
and Boat Commission (reptiles, amphibians, and fish; Pennsylvania Code, Title 58, Chapter 75);
and PDCNR (plants; Pennsylvania Code, Title 17, Chapter 45). FENOC lists in Table 2.3-2
those federally listed and candidate species with historical ranges that include the upper Ohio
River or southwestern Pennsylvania, except those presumed to be extirpated in the
Commonwealth (e.g., by the Pennsylvania Biological Survey, Ref. 2.3-36, or by PNDI,

Refs. 2.3-37 through 2.3-40). FENOC also lists in Table 2.3-2 state-listed and candidate species
that are considered to have a potential for occurring on or near the BVPS site, in the New
Cumberland Pool, or near the Beaver Valley-Crescent Line 318 transmission line corridor, on the
basis of criteria described in the footnote to the table. Table 2.3-2 provides summary
information on species status, habitat, and occurrence, which is discussed in the following
sections.

2.3.3.1 Aquatic Species

Aquatic species listed in Table 2.3-2 consist of two native freshwater mussels, listed as
endangered at the federal level, and nine fish species that are variously designated as endangered,
threatened, or candidates for listing at the state level. All of these species are of concern from
the standpoint of their actual or potential occurrence in the New Cumberland Pool of the Ohio
River.

The two mussel species apparently occurred in the upper Ohio River in the early 1900s.
However, neither has been reported from the upper Ohio River since that time as of 2006

(Ref. 2.1-12, Appendix J), nor have the PNDI searches conducted at FENOC’s request indicated
their likely presence in streams crossed by Beaver Valley-Crescent Line 318 as of 2003 (Ref.
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2.3-42; Ref. 2.3-44). Reasons (river impoundment and pollution) for this phenomenon were
discussed in Section 2.3.1.3 in the context of the current mussel fauna in the pool. Based on
surveys conducted in 2000 in the upper Ohio River and at potentially favorable habitats in the
New Cumberland Pool, including Phillis Island and other areas near BVPS (Ref. 2.3-14), the
likelihood that these or other federally listed mussel species currently exist near the BVPS site 1s
low. The potential for the establishment of one or more listed mussel species in the New
Cumberland Pool in the future is conjectural, but remains a possibility in view of recent evidence
for population increases or recolonization for some mussel species in the upper river in recent
years, probably attributable to improved water quality, as discussed in Section 2.3.1.3.

All of the fish species listed in Table 2.3-2 have been indicated to FENOC by the PNDI and
PFBC as potentially occurring near BVPS as of 2002 (Ref. 2.3-42). FENOC'’s review of
collections from the New Cumberland Pool, described in Section 2.3.1.3, suggests that all of
these species occur in the pool, some in relatively high numbers. Pertinent information from the
review is provided in Table 2.3-2 and discussed in the following paragraphs.

The silver chub, the only state-endangered species noted by the PNDI and PFBC to have
potential for occurrence in the BVPS site vicinity, is reported in ORSANCO collections for 4 of
7 years during the 10-year pertod from 1992 through 2001, and is reported with a similar
frequency in annual monitoring studies conducted by FENOC and Duquesne Light at BVPS
during this same period (Ref. 2.3-4). This species was relatively abundant in the ORSANCO
collections. Substantial numbers of this species were also collected from the pool by the PFBC
in 1991.

Among the state-threatened species listed in Table 2.3-2, skipjack herring and smallmouth
buffalo have been frequently present and relatively abundant in recent ORSANCO collections.
The latter species has also been frequently collected in the BVPS monitoring program, and
several individuals were collected by the PFBC in 1991. Mooneye also has been collected
frequently in recent years in both the ORSANCO and BVPS monitoring programs, but was
relatively more abundant in the latter. Channel darter and goldeye have been noted infrequently
and in low numbers in recent ORSANCO and BVPS collections, although the PFBC collected
several individuals of the latter species from the pool in 1991.

Among those species listed in Table 2.3-2 as candidates for listing in the Commonweatth,
longnose gar (Lepisosteus osseus) and river redhorse (Moxostoma carinathum) have been
collected infrequently and in relatively low numbers by ORSANCO. However, longnose gar is
regularly collected in BVPS annual monitoring, and the PFBC collected substantial numbers of
this species in 1991. Brook silverside (Labidesthes sicculus), also a state-candidate species,
apparently is found infrequently and in small numbers in the New Cumberland Pool.

The PFBC noted that pollution-intolerant species such as mooneye, goldeye, skipjack herring,
and river redhorse had increased in the upper Ohio River in years leading up to their 1994 report,
consistent with improvements in water quality (Ref. 2.3-18). As noted in Table 2.3-2, most of
the special-status species discussed above are notably intolerant of turbidity and siltation which,
as with chemical pollutants, are generally recognized to be potentially limiting factors to
populations of these species. The continued presence, and in some cases relatively high
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abundance, of the special-status species represented in these collections generally supports the
view that improved conditions in the river are largely responsible for the observed increases in
species populations. At the same time, changes in physical habitat that have accompanied
impoundment of the river have undoubtedly permanently altered the historical faunal
assemblage. Habitat availability in the pool, habitats sampled, and sampling gear employed may
contribute to the low numbers of some species that were represented in the collections.
Examples include the brook silverside, which prefers quiet water with low turbidity.
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TABLE 2.3-2

THREATENED, ENDANGERED, AND CANDIDATE SPECIES
OF POTENTIAL CONCERN TO BEAVER VALLEY POWER STATION LICENSE RENEWAL?

Common Name U.S. PA
Scientific Name Status Status Habitat/Occurrence”
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