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INTRODUCTION

Nebraska Public Power District (NPPD) submits this Environmental Report (ER) in conjunction
with the application to the U.S. Nuclear Regulatory Commission (NRC) to renew the operating
license for Cooper Nuclear Station (CNS) for twenty (20) years beyond the end of the current
license term. In compliance with applicable NRC requirements, this ER analyzes potential
environmental impacts associated with renewal of the CNS Operating License. This ER is
designed to assist the NRC staff with the preparation of the CNS-specific Supplemental
Environmental Impact Statement (SEIS) required for license renewal.

The CNS ER is provided in accordance with 10 CFR 54.23, which requires license renewal
applicants to submit a supplement to the ER that complies with the requirements of Subpart A of
10 CFR Part 51. This report also addresses the more detailed requirements of NRC
environmental regulations in 10 CFR 51.45 and 10 CFR 51.53(c), as well as the intent of the
National Environmental Policy Act (NEPA), 42 USC 4321 et seq. For major federal actions,
NEPA requires federal agencies to prepare a detailed statement that evaluates environmental
impacts, alternatives to the proposed action, and irreversible and irretrievable commitments of
resources associated with implementation of the proposed action.

NPPD used Supplement 1 to Regulatory Guide 4.2, "Preparation of Supplemental Environmental
Reports for Applications to Renew Nuclear Power Plant Operating Licenses," as guidance on the
format and content of this ER. In addition, it utilized the Generic Environmental Impact Statement
(GEIS) for License Renewal for Nuclear Plants (NUREG-1437) and Appendix B to 10 CFR Part
51 in preparation of this report. The level of information provided on the various topics and
issues in this ER are commensurate with the environmental significance of the particular topic or
issue.

Based upon the evaluations discussed in this ER, NPPD concludes that the environmental
impacts associated with renewal of the CNS Operating License are small. No plant
refurbishment activities have been identified as necessary to support the continued operation of
CNS beyond the end of the existing operating license term. Ongoing plant operational and
maintenance activities will be performed during the license renewal period, but no significant
environmental impacts associated with such activities are expected since established programs
and procedures are in place to ensure that proper environmental monitoring continues to be
conducted throughout the renewal term.
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ACRONYMS AND ABBREVIATIONS

AOG augmented off-gas

AMSL above mean sea level

btu British thermal unit

BWR Boiling Water Reactor

°C degrees Celsius

CA Conservation Area

CaO calcium oxide

CDF Core Damage Frequency

CEDS Comprehensive Economic Development Strategy
CEQ Council on Environmental Quality
CERCLA Comprehensive Environmental Response and Liability Act
CET Containment Event Tree

CFR Code of Federal Regulations

cfs cubic feet per second

Ci Curies

CNS Cooper Nuclear Station

CO carbon monoxide

CPPD Consumers Public Power District
CST condensate storage tank

CWA Clean Water Act

CWIS circulating water intake structure

DF decontamination factor

DOE United States Department of Energy
DOT Department of Transportation

E East

E Endangered
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

EAB Exclusion Area Boundary

EDG emergency diesel generator

EIA Energy Information Administration

EIS Environmental Impact Statement

El elevation [above sea level]

ENE east-northeast

EPA United States Environmental Protection Agency
ER Environmental Report

ERP elevated release point

ESE east-southeast

°F degrees Fahrenheit

FAA Federal Aviation Administration

FAPRI Food and Agricultural Policy Research Institute
FCS Fort Calhoun Nuclear Station

FEIS Final Environmental Impact Statement
FES Final Environmental Statement

FIVE Fire Induced Vulnerability Evaluation

fps feet per second

ft foot

3 cubic feet

GEIS Generic Environmental Impact Statement
gpd gallons per day

GPI Groundwater Protection Initiative

gpm gallons per minute

HMTA Hazardous Materials Transportation Act
1A lowa
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

IM impingement mortality

in. inch

IPEEE Individual Plant Examination of External Events
ISFSI Independent Spent Fuel Storage Installation
ISO International Standards Organization

km kilometer

KS Kansas

KWh kilowatt hour

Ib pound

LLRW low-level radwaste

LOS level of service

LRW liquid radwaste

m meter

MACCS2 Melcor Accidents Consequences Code System 2
mg/l milligrams per liter

m/s meters per second

m? square meters

m3 cubic meters

MDC Missouri Department of Conservation

mi mile

ml milliliter

mm millimeter

MO Missouri

MODOT Missouri Department of Transportation
mrem millirem [Roentgen equivalent man]

MSL mean sea level
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

mSv milli-Sievert

MT Montana

MTU metric ton uranium

MUR Measurement Uncertainty Recapture

MWD megawatt-days

MWe megawatts electric

MWt megawatts thermal

N north

NA not applicable

NAS National Academies of Sciences

NASS National Agricultural Statistics Service

NC not calculated

ND North Dakota

NDEC Nebraska Department of Environmental Control
NDEQ Nebraska Department of Environmental Quality
NDNR Nebraska Department of Natural Resources
NDOR Nebraska Department of Roads

NE Nebraska

NE northeast

NEPA National Environmental Policy Act

NESC National Electrical Safety Code

NGPC Nebraska Game and Parks Commission
NHPA National Historic Preservation Act

NNE north-northeast

NNRD Nemaha Natural Resources District

NNW north north-west
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

NO, nitrogen oxides

NPA Nebraska Power Association

NPDES National Pollutant Discharge Elimination System
NPPD Nebraska Public Power District

NRC United States Nuclear Regulatory Commission
NRHP National Register of Historic Places

NRR Nuclear Reactor Regulation

NSPS New Source Performance Standard

NW northwest

ODAM Offsite Dose Assessment Manual

OECR off-site economic cost risk

OEDP Overall Economic Development Plan

oL Operating License

OPPD Omaha Public Power District

OSHA Occupational Health and Safety Administration
PC personal computer

PCB polychlorinated biphenyl

PDR population dose risk

pf power factor

PIC Proposal for Information Collection

PMIS Plant Management Information System

PSA Probabilistic Safety Assessment

PV photovoltaic

RA recreation area

RAI Request for Additional Information

REMP Radiological Environmental Monitoring Program

vii



Cooper Nuclear Station
Applicant’'s Environmental Report
Operating License Renewal Stage

ACRONYMS AND ABBREVIATIONS (CONTINUED)

RHR residual heat removal

RM river mile

ROI region of interest

RMP Risk Management Plan

ROW right-of-way

RwWCU reactor water cleanup

RWD rural water district

S south

S sulfur

SAMA Severe Accident Management Alternatives
SC species of concern

scfm standard cubic feet per minute

SD South Dakota

SE southeast

sec second

SEIS Supplemental Environmental Impact Statement
SHPO State Historic Preservation Officer

SJAE steam jet air ejectors

SO, sulfur dioxide

SO, oxides of sulfur

SPCC Spill Prevention, Control and Countermeasure
SRA State Recreation Area

SSE south-southeast

SSW south-southwest

SW southwest

T temperature

viii
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

T threatened

TC total catch

TLAP Transmission Line Assessment Program
TSM temporary storage modules

TSP total suspended particulates

USACE United States Army Corps of Engineers; USACE Mitigation Project
USAR Updated Safety Analysis Report

usC United States Code

USCB United States Census Bureau

USFWS United States Fish and Wildlife Service
USGS United States Geological Survey
USNRC United States Nuclear Regulatory Commission
\W West

WAPA Western Area Power Administration

w.g. water gauge

WHPA Wellhead Protection Areas

WMA wildlife management area

WNW west-northwest

WSW west-southwest

YOY young-of-the-year

yr year
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1.0 PURPOSE AND NEED FOR THE PROPOSED ACTION

For license renewal, the NRC has adopted the following definition of purpose and need, stated in
Section 1.3 of NUREG-1437, Generic Environmental Impact Statement for License Renewal of
Nuclear Power Plants: "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."

Nuclear power plants are initially licensed by the NRC to operate up to 40 years, and the licenses
may be subsequently renewed [10 CFR 50.51] for periods up to 20 years. 10 CFR 54.17(c)
states, "[a]n application for a renewed license may not be submitted to the Commission earlier
than 20 years before the expiration of the operating license currently in effect."

The proposed action is to renew the operating license (OL) for CNS which would provide the
option for NPPD to continue to operate CNS through the 20-year period of extended operation.
For CNS (Facility Operating License DPR-46), the requested renewal would extend the existing
license expiration date from midnight, January 18, 2014, to midnight January 18, 2034.

1.1 Environmental Report

NRC regulation 10 CFR 51.53(c) requires that an applicant for license renewal submit with its
application a separate document entitled, "Applicant's Environmental Report—Operating License
Renewal Stage." This appendix to the CNS license renewal application fulfills that requirement.

Nebraska Public Power District (NPPD) has prepared Table 1.1-1 to document, in checklist form,
that the 10 CFR Part 51 requirements for information to be provided in an ER in support of a
license renewal application have been met. The requirements regarding information to be
included in an ER are codified at 10 CFR 51.45 and 51.53(c). Table 1.1-1 provides the 10 CFR
Part 51 regulatory language and regulatory citation, along with the ER section(s) that satisfy the
10 CFR Part 51 requirements.

1.2 Licensee and Ownership

NPPD is the owner of CNS and is licensed to operate it pursuant to Facility Operating License
DPR-46. NPPD is the applicant for the CNS renewed operating license.
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Table 1.1-1
Environmental Report Responses to License Renewal

Environmental Regulatory Requirements

Description

Requirement

ER Section(s)

Environmental Reports—General Requirements [10 CFR 51.45]

Environmental report contains a description of the
proposed action.

10 CFR 51.45(b)

3.0

Environmental report contains a statement of the
purposes of the proposed action.

10 CFR 51.45(b)

1.0

Environmental report contains a description of the
environment affected.

10 CFR 51.45(b)

2.0

Environmental report discusses the impact of the
proposed action on the environment.

10 CFR 51.45(b)(1)

4.0

Environmental report discusses any adverse
environmental effects which cannot be avoided should
the proposal be implemented.

10 CFR 51.45(b)(2)

6.3

Environmental report discusses alternatives to the
proposed action.

10 CFR 51.45(b)(3)

7.0 and 8.0

Environmental report discusses the relationship between
local short-term uses of man’s environment and the
maintenance and enhancement of long-term productivity.

10 CFR 51.45(b)(4)

6.5

Environmental report discusses any irreversible and
irretrievable commitments of resources which would be
involved in the proposed action should it be
implemented.

10 CFR 51.45(b)(5)

6.4

Environmental report includes an analysis that considers
and balances the environmental effects of the proposed
action, the environmental impacts of alternatives to the
proposed action, and alternatives available for reducing
or avoiding adverse environmental effects.

10 CFR 51.45(c)

4.0, 6.0, 7.0,
and 8.0

Environmental report lists all Federal permits, licenses,
approvals and other entitlements which must be obtained
in connection with the proposed action and describes the
status of compliance with these requirements.

10 CFR 51.45(d)

9.0

1-2
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Table 1.1-1 (Continued)
Environmental Report Responses to License Renewal
Environmental Regulatory Requirements

Description Requirement ER Section(s)

Environmental Reports—General Requirements [10 CFR 51.45]

Environmental report includes a discussion of the status | 10 CFR 51.45(d) 9.0
of compliance with applicable environmental quality
standards and requirements which have been imposed
by Federal, State, regional, and local agencies having
responsibility for environmental protection, including, but
not limited to, applicable zoning and land-use
regulations, and thermal and other water pollution
limitations or requirements.

The discussion of alternatives in the report includes a 10 CFR 51.45(d) 8.0
discussion of whether the alternatives will comply with
such applicable environmental quality standards and
requirements.

The information submitted pursuant to 10 CFR 51.45 (b) | 10 CFR 51.45(e) 4.0 and 6.3
through (d) should not be confined to information
supporting the proposed action but should also include
adverse information.

Operating License Renewal Stage [10 CFR 51.53(c)]

Environmental report description of the proposed action 10 CFR 51.53(c)(2) 3.3and 3.4
includes the applicant’s plans to modify the facility or its
administrative control procedures as described in
accordance with 854.21. The report must describe in
detail the modifications directly affecting the environment
or affecting plant effluents that affect the environment.

The environmental report must contain analyses of the 10 CFR 51.53(c)(3)(ii) 4.0
environmental impacts of the proposed action, including
the impacts of refurbishment activities, if any, associated
with license renewal and the impacts of operation during
the renewal term, for applicable Category 2 issues, as
discussed below.

Plant utilizes cooling towers or cooling ponds and withdraws make-up water from a river whose annual
flow rate is less than 3.15 x 102 ft3/year (9 x 10'° m®/year)

Environmental report contains an assessment of the 10 CFR 51.53(c)(3)(i))(A) | 4.1 and 4.6
impact of the proposed action on the flow of the river.

1-3
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Table 1.1-1 (Conti

nued)

Environmental Report Responses to License Renewal

Environmental Regulatory

Requirements

Description

Requirement

ER Section(s)

Environmental report contains an assessment of the
impacts of the withdrawal of water from the river on
alluvial aquifers during low flow.

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

4.1 and 4.6

Related impacts on in-stream and riparian ecological
communities are provided.

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

4.1 and 4.6

Plant utilizes once-through cooling or cooling pond heat dissipation systems

A copy of current Clean Water Act 316(b) determinations
and, if necessary, a 316(a) variance in accordance with
40 CFR Part 125, or equivalent State permits and
supporting documentation are provided, OR

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

4.2,4.3, and
4.4

Environmental report contains an assessment of the
impact of the proposed action on fish and shellfish
resources resulting from heat shock and impingement
and entrainment.

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

4.2, 4.3, and
4.4

Plant uses Ranney wells or pumps more than 100 gallons

(total onsite) of groundwater

per minute

Environmental report contains an assessment of the
impact of the proposed action on groundwater use.

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

4.5 and 4.7

Plant is located at an inland site and utilizes cooling ponds

Environmental report contains an assessment of the
impact of the proposed action on groundwater quality.

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

4.8

All Plants

Environmental report contains an assessment of the
impact of refurbishment and other license-renewal-
related construction activities on important plant and
animal habitats.

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

4.9 and 4.10

Environmental report contains an assessment of the
impact of the proposed action on threatened or
endangered species in accordance with the Endangered
Species Act.

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

4.9 and 4.10

Plant is located in or near a Clean Air Act non-attainment or maintenance area

Environmental report contains an assessment of vehicle
exhaust emissions anticipated at the time of peak
refurbishment workforce in accordance with the Clean
Air Act as amended.

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

411

1-4
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Table 1.1-1 (Continued)
Environmental Report Responses to License Renewal
Environmental Regulatory Requirements

Description

Requirement

ER Section(s)

Plant uses a cooling pond, lake, or canal or discharges into a river having an annual average flow rate

of less than 3.15 x 102 ft3/year (9 x 10'° m3/year)

Environmental report contains an assessment of the
impact of the proposed action on public health from
thermophilic organisms in the affected water.

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

412

Plants with transmission lines that were constructed for the specific purpose of connecting the plant to

the transmission system

Materials demonstrating that transmission lines meet the
recommendations of the National Electric Safety Code
for preventing electric shock from induced currents are
provided, OR

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

4.13

Environmental report contains an assessment of the
impact of the proposed action on the potential shock
hazard from the transmission lines.

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

4.13

All Plants

Environmental report contains an assessment of the
impact of the proposed action on housing availability.

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

4.14

Environmental report contains an assessment of the
impact of the proposed action on land-use.

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

4,17 and 4.18

All Plants

Environmental report contains an assessment of the
impact of the proposed action on public schools (impacts
from refurbishment activities only) within the vicinity of
the plant.

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

4.16

Environmental report contains an assessment of the
impact of population increases attributable to the
proposed project on the public water supply.

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

4.15

Environmental report contains an assessment of the
impact of the proposed project on local transportation
during periods of license renewal refurbishment activities
and during the term of the renewed license.

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

4.19

Environmental report contains an assessment as to
whether any historic or archaeological properties will be
affected by the proposed project.

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

4.20
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Table 1.1-1 (Continued)
Environmental Report Responses to License Renewal
Environmental Regulatory Requirements

Description

Requirement

ER Section(s)

Plants for which the staff has not previously considered severe accident mitigation alternatives for the
applicant’s plant in an environmental impact statement or related supplement or in an environmental

assessment

Environmental report considers alternatives to mitigate
severe accidents.

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

4.21

All Plants

Environmental report must contain a consideration of
alternatives for reducing adverse impacts for all Category
2 license renewal issues.

10 CFR 51.53(c)(3)(iii)

4.0and 6.2

Environmental report must contain any new and
significant information regarding the environmental
impacts of license renewal of which the applicant is
aware.

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

5.0
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2.0 SITE AND ENVIRONMENTAL INTERFACES

2.1 Location and Features

Cooper Nuclear Station (CNS), located in Nemaha County, Nebraska, is on the west bank of the
Missouri River at river mile (RM) 532.5, referred to by the United States Army Corps of Engineers
(USACE) as the Lower Brownville Bend. The site is owned and operated by Nebraska Public
Power District (NPPD). Facilities for CNS are located on approximately 55 acres of the site,
which consists of approximately 1,359 acres inclusive of the 239 acres on the opposite bank
(east) of the Missouri River in Atchison County, Missouri (205 of the 239 acres are deeded and
the remaining 34 acres have been acquired through accretion) (see Figure 2.1-4 and Figure 3.2-
1). Of the 1,359 acres, 949 acres are currently leased for agricultural activities such as farming
and livestock: 234 acres in Missouri and 715 acres in Nebraska. The 234 acres leased on the
Missouri side sporadically floods and are mostly woods that are unarable. The farming leases do
not have any stipulations on the farmers’ actions as to the exclusion area boundaries.

Vicinity Features

The land area where CNS is located is bounded on the east by the Missouri River and by non-
NPPD owned property on the north, south, and west. Lincoln, Nebraska, is located
approximately 60 miles west northwest of the site. The nearest community within six miles of the
site is the Village of Brownville, which is located approximately 2.25 miles northwest of the site.
The location of the site is shown in Figures 2.1-1 and 2.1-2.

The site surroundings are predominantly agricultural with zero population within a one-half mile
radius of the plant. Brownville, Nebraska, is the nearest developed community, at a distance of
approximately 2.25 miles from the site. Brownville had a 1990 population of 148 and a 2000
population of 146 [USCB 1990; USCB 2006a]. In 2005, Brownville had a population of
approximately 137. The next closest town of Nemaha, Nebraska, located 2.5 miles southwest,
had a 2005 population of approximately 177 and is also the largest town within 6 miles. Rock
Port, Missouri, with a 2005 population of 1,343 is located approximately 7.4 miles northeast of
CNS. Phelps City, Missouri, with a population of 76, located approximately 4 miles northeast of
the site, is the closest community with industry. The largest town with industry within 10 miles is
Auburn, Nebraska, located to the west, with a 2005 population of approximately 3,076.
Nebraska City, located approximately 24 miles northwest of the site, is the closest major town
and had a 2005 population of 7,035. [USCB 2006a] Maryville, Missouri, located approximately
40 miles east of the plant, is the largest community within 50 miles and had a 2005 population of
approximately 10,567 [USCB 2006b]. The nearest cities with 2005 populations exceeding
50,000 are Lincoln, Nebraska (population 239,213), approximately 60 miles west northwest of
the site; Omaha, Nebraska (population 414,521), 65 miles north of CNS; and St. Joseph,
Missouri (population 72,661), 60 miles southeast of the site [USCB 2006a; USCB 2006b].

Over 99 percent of the acreage in Nemaha County is used for agriculture and farming. Farming

is the major activity for the rest of the area within a 50-mile radius as well. Over the past century,
Atchison County has experienced significant population decline. In 1900 the population was
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approximately 16,501. The population declined during most of the 1900s and was just 6,430 by
2000. Atchison County is primarily rural. [NMRCG, p. 16]

There are no known missile sites within a ten-mile radius of the CNS plant site. Only one airport,
the Auburn Municipal Airport, is located within a ten-mile radius of the CNS plant site. The
location of this airport in relation to CNS is shown on Figure 2.1-2. The Auburn Municipal Airport
has two turf runways with lengths of 2,800 feet and 2,200 feet, respectively. This limits the use of
this airport to light single engine and partially loaded twin engine "executive" type aircratft.
Landing and departure flight paths of aircraft using this airport are generally within one-half mile
of the airport boundary. There are no current plans for airport expansion. [NPPD 2008b, Section
11-1.5]

Station Features

The principal structures of the station are the reactor building, turbine building (including service
area appendages), control building, controlled corridor, radwaste building, augmented radwaste
building, intake structure, off-gas filter building, elevated release point, diesel generator building,
multi-purpose facility, railroad airlock, drywell and suppression chamber, miscellaneous
circulating water system structures (circulating water conduits, seal well, etc.), optimum water
chemistry gas generator building, and office building [NPPD 2008b, Section XlI-1.0]. Figure 3.2-
1 shows the general features of the CNS site. Section 3.2 describes key features of the station,
including reactor and containment systems, cooling and auxiliary water systems, radwaste
systems, and transmission facilities.

The Protected Area is completely enclosed by a security fence, with access to the station
controlled at a security gate. A plant security system monitors the Protected Area, as well as the
buildings within the station. Normal access to the site is by a paved entrance road built across
the site from Nemaha County road 648A Avenue, located on the west side of the property.
Access was previously available by connection to a railroad spur line of the Burlington Northern
Railroad, but this was abandoned by Burlington Northern. The Steamboat Trace Recreational
Trail now runs along the previous railroad right-of-way [NPPD 2008b, Section 1I-1.4]. The
exclusion area, as defined by 10 CFR 100.3, surrounds the site as shown in Figure 2.1-7. The
nearest residences lie 0.9 miles beyond the site boundary to the northwest [NPPD 2008g,
Section I11].

The structures of CNS have been designed to provide a neat appearance, both from the river
and from the county road that provides access to the site. The nearest point of view of the station
is from the river that runs through the property. However, most traffic on the river is barge traffic.
Predominant features are the reactor building, which is approximately 290 feet tall, the elevated
release point (325 feet) and meteorological tower (328.8 feet). CNS is a modern, functional
structure with a minimum of open steel framing. [NPPD 1971, Section IV-4.14] The facility has
been landscaped with trees, shrubs, and grass native to the area. The view from the county road
shows a distant plant surrounded by cultivated agricultural land. The 239 undeveloped acres on
the Missouri (east) side of the river provides a wooded view from the river.
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Due to the rural location of CNS and the lack of nearby residences, noise impacts on the public
are negligible. In addition, there are no current activities that would create a condition such that
the Occupational Safety and Health Administration (OSHA) 8-hour Time Weighted Allowance
would be exceeded at the CNS property line. The greatest sources of noise would have
occurred during the construction stage of CNS.

The site is located on a constructional plain bordering the west bank of the Missouri River at RM
532.5 (1960 river miles). It is situated on the first bottomland of the broad, nearly level, flood
plain, which is approximately six miles wide at the site. The natural relief is about ten feet. The
USACE has stabilized the channel by use of pile dikes and bank protection. Earthen levees run
parallel with the Missouri River, on both sides of the river (see Figure 2.1-3). Flood protection
levees were constructed in the area around 1950. This control prevents meandering of the river
within the alluvial flood plain. [NPPD 2008b, Sections 1I-4.1 and 11-5.1.1] The eastern bank of the
Missouri River is chiefly a densely forested land similar to the un-farmable bluffs that run parallel
to the Missouri River. To the west there are bluffs that peak at 1,100 feet, but average 1,000 feet
along the stretch of river from Brownville to Nemaha [NPPD 1971, Section 111-3.2]. Beyond the
bluffs, the land is a gently rolling flood plain.

The station site grade level of 903 feet above mean sea level (AMSL) has been raised 13 feet
above the natural grade level of 890 feet AMSL, in order to bring final grade one foot above the
existing 902 feet AMSL levee constructed by the USACE. Figure 2.1-4 shows topographic
features of the site and surrounding areas. The immediate station site area, excluding the
switchyard west of the levee, was filled to elevation 903 feet AMSL, one foot higher than the top
of the levee. This fill extends around the station buildings [NPPD 2008b, Sections 11-2.1 and II-
4.2.2.2]. The site slopes generally east, with surface drainage toward the Missouri River.

Both the bluff and rolling terrain shape is believed to have been exaggerated by wind deposited
sediments. The Missouri site acreage is chiefly a densely forested land typical of the unarable
bluffs that run parallel to the Missouri River. [NPPD 1971, Section IlI-3.2]

Levees and Flood Control

The maximum river level established by USACE studies was at 899 feet AMSL, during the flood
of record in 1952, prior to the installation of the upstream river controls. The 1960, 1962, and
1967 floods developed downstream of the control dams and, consequently, only minor control
was effected. The Missouri River was carrying approximately 414,000 cubic feet per second
(cfs) at the peak of the flood in 1952. Had present river controls been available in 1952, the flow
could have been reduced to approximately 100,000 cfs. [NPPD 2008b, Section [1-4.2.2.1]

The maximum flood of record since the construction of flood controls was in 1993. The
Brownville, Nebraska, gauging station (elevation 860 feet AMSL) recorded the maximum flood
stage at 44.3 feet (904.3 feet AMSL) on July 24, 1993, or 12.3 feet above flood stage of 32 feet
[Larson]. The flood level peaked at CNS at 900.8 feet AMSL and although the floodwaters did
not rise above the station grade level, some plant structures experienced in-leakage [USNRC
1994].
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The CNS property includes 239 acres on the east side of the Missouri River (see Figure 2.1-4) in
Atchison County, Missouri, the most northwestern county in Missouri, bounded on the west by
the Missouri River. In 1950, the federal levee system was completed along the Missouri River,
protecting the valley from most flooding except for extremely high levels of flood water. The
Missouri River enters Atchison County from the north at an elevation of nearly 900 feet and
leaves at the south end at an elevation of approximately 865 feet.

Federal, Native American, State, and Local Lands

There are several Native American lands within a 50-mile radius of CNS as shown in Figure 2.1-
6 [USCB 2000a]. These include the Sac and Fox Reservation, lowa Reservation, and Kickapoo
Reservation. There are also several local and county parks, golf courses, forest lands, wildlife
areas, and other public recreation lands within a 50-mile radius of CNS. Major state, federal, and
Native American lands within an approximate 6-mile and 50-mile radius of CNS are shown in
Figures 2.1-5 and 2.1-6. Table 2.1-1 provides a list of all federal, Native American, state and
major local lands within an approximate 50-mile radius of the site.

Table 2.1-1
Federal, Native American, State, and Local Lands Within 50-miles of CNS

Direction and Distance .
Parks from CNS Nearest City County
Nebraska
Steamboat Trace Tralil Along W side of CNS Brownville, NE Nemaha County
Langdon Bend SSE, 1 mile Nemaha, NE Nemaha County
(USACE)
Brownville State N, 2 miles Brownville, NE Nemaha County
Recreation Area
Aspinwall Bend WMA SSW, 3 miles Nemaha, NE Nemaha County
Coryell Park WNW, 17 miles Johnson, NE Nemaha County
Kansas Bend (USACE) | NNW, 12 miles Peru, NE Otoe & Nemaha
Counties

Hamburg Bend NNW, 17 miles Nebraska City, NE Otoe County
(USACE)
Riverview Marina State NW, 25 miles Nebraska City, NE Otoe County
Park
Arbor Lodge State NW, 25 miles Nebraska City, NE Otoe County
Historical Park
Riverview SRA NNW, 25 miles Nebraska City, NE Otoe County
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Table 2.1-1 (Continued)
Federal, Native American, State, and Local Lands Within 50-miles of CNS

Direction and Distance

Parks from CNS Nearest City County
Wilson Creek WMA NW, 32 miles Syracuse, NE Otoe County
Triple Creek WMA WNW, 45 miles Syracuse, NE Otoe County
Indian Cave State Park | S, 3 miles Barada, NE Richardson County
Verdon State Recreation | SSW, 15 miles Verdon, NE Richardson County
Area
Kirkman Recreation WSW, 21 miles Humboldt, NE Richardson County
Area Park
Margrave WMA SSE, 26 miles Rulo, NE Richardson County
Four Mile Creek WMA SSW, 27 miles Dubois, NE Richardson County
Kinter's Ford WMA SW, 28 miles Dubois, NE Richardson County
Rulo Bluffs Preserve SSE, 28 miles Rulo, NE Richardson County
Rakes Creek WMA NNW, 38 miles Union, NE Cass County
Tobacco Island NNW, 43 miles Plattsmouth, NE Cass County
(USACE)
Schilling WMA NNW, 48 miles Plattsmouth, NE Cass County
Rhoden WMA NNW, 48 miles Plattsmouth, NE Cass County
Twin Oaks WMA W, 26 miles Tecumseh, NE Johnson County

Osage WMA WNW, 30 miles Tecumseh, NE Johnson County
Hickory Ridge WMA W, 38 miles Tecumseh, NE Johnson County
Table Rock WMA SW, 25 miles Table Rock, NE Pawnee County
Taylor's Branch WMA SW, 30 miles Pawnee City, NE Pawnee County
Prairie Knoll WMA SSW, 31 miles Dubois, NE Pawnee County
Iron Horse Trail Lake SW, 32 miles Dubois, NE Pawnee County
Lores Branch WMA SW, 32 miles Dubois, NE Pawnee County
Bowwood WMA SW, 34 miles Pawnee City, NE Pawnee County
Burchard Lake WMA SW, 37 miles Burchard, NE Pawnee County
Mayberry WMA WSW, 38 miles Lewiston, NE Pawnee County
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Table 2.1-1 (Continued)
Federal, Native American, State, and Local Lands Within 50-miles of CNS

Direction and Distance

Parks from CNS Nearest City County

Pawnee Prairie WMA SW, 43 miles Summerfield, KS Pawnee County
lowa

0.S. Wing WMA N, 15 miles Hamburg, IA Fremont County
Lower Hamburg Bend NNW, 15 miles Hamburg, IA Fremont County
(USACE)
Waubonsie State Park N, 20.5 miles Sidney, IA Fremont County
Riverton WMA NNE, 21 miles Riverton, IA Fremont County
Fremont County RA N, 25 miles Sydney, IA Fremont County
Manti Park NE, 26.25 miles Shenandoah, IA Fremont County
Copeland Bend NNW, 29 miles Percival, IA Fremont County
(USACE)
Percival I-29 WMA NNW, 30 miles Percival, IA Fremont County
Shawtee Lake WMA NNE, 32 miles Anderson, 1A Fremont County
McPaul I-29 WMA NNW, 33 miles Thurman, 1A Fremont County
Forney Lake WMA NNW, 35 miles Thurman, 1A Fremont County
Scott I-29 WMA NNW, 36 miles Bartlett, IA Fremont County
Auldon Bar (USACE) NNW, 36 miles Bartlett, IA Fremont County
Pinky's Glen WMA N, 37 miles Tabor, 1A Fremont County
Bartlett [-29 WMA NNW, 38 miles Bartlett, IA Fremont County
Grove Cemetery RA NE, 32 miles College Springs, 1A Page County
Pioneer County Park NE, 33.5 miles Yorktown, 1A Page County
Pierce RA NNE, 36 miles Essex, 1A Page County
Ross Park ENE, 40 miles Braddyville, 1A Page County
Nodaway Valley County | NE, 42.5 miles Clarinda, 1A Page County
Park
Palmquist Prairie WMA | NE, 43 miles Hepburn, IA Page County
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Table 2.1-1 (Continued)
Federal, Native American, State, and Local Lands Within 50-miles of CNS

Parks Directi;)rr;r?]ngl\tl)isstance Nearest City County
Hawleyville Cemetery NE, 47 miles Hawleyville, 1A Page County
RA
Siam Tract WMA ENE, 43 miles Siam, IA Taylor County
Windmill Lake County NE, 49 miles New Market, 1A Taylor County
Park
Noddleman Island NNW, 39 miles Bartlett, IA Mills County
(USACE)
Nottleman Island WMA NNW, 39 miles Bartlett, IA Mills County
Keg Creek 1-29 WMA NNW, 44 miles Pacific Junction, 1A Mills County
Pony Creek Park RA N, 50 miles Glenwood, 1A Mills County
St. Mary's Island WMA NNW, 50 miles Pacific City, IA Mills County
Anderson Park NE, 51 miles Stanton, 1A Montgomery County
Viking Lake State Park NE, 51 miles Stanton, 1A Montgomery County

Missouri
Brickyard Loess Mound | SSW, 8 miles Watson, MO Atchison County
Deroin Bend CA SE, 8 miles Nishnabotna, MO Atchison County
Deroin Bend (USACE) SE, 8 miles Nishnabotna, MO Atchison and Holt
Counties

Brickyard Hill Wildlife N, 9 miles Watson, MO Atchison County
Conservation Area
Nishnabotna (USACE) NNW, 9 miles Nishnabotna, MO Atchison County
Star School Hill Prairie N, 14 Miles Hamburg, IA Atchison County
CA
Lower Hamburg Bend NNW, 15 miles Hamburg, IA Atchison and Fremont
(USACE) Counties
Tarkio Prairie CA NE, 24 miles Westboro, MO Atchison County
Corning (USACE) SE, 12 miles Corning, MO Holt County
Thurnau (USACE) SE, 15 miles Craig, MO Holt County
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Table 2.1-1 (Continued)
Federal, Native American, State, and Local Lands Within 50-miles of CNS

Direction and Distance

Parks from CNS Nearest City County
Thurnau CA SE, 16 miles Craig, MO Holt County
Rush Bottom Bend SE, 22 miles Rulo, NE Holt County
(USACE)
Big Lake State Park SE, 23.5 miles Fortescue, MO Holt County
Squaw Creek National SE, 28 miles Mound City, MO Holt County
Wildlife Refuge
McCormick Loess SE, 30 miles Mound City, MO Holt County
Mound
Jamerson C. SE, 30 miles Mound City, MO Holt County
McCormick CA
Bob Brown CA SE, 33 miles Forest City, MO Holt County
Nodaway Valley CA ESE, 35 miles Maitland, MO Holt County
Riverbreaks CA SE 39 miles Oregon, MO Holt County
Monkey Mountain CA SE, 44 miles Nodaway, MO Holt County
Bilby Ranch Lake CA E, 25 miles Quitman, MO Nodaway County
Nodaway County ENE, 42 miles Pickering, MO Nodaway County
Community Lake
Mozingo Lake ENE, 45 miles Maryville, MO Nodaway County
Honey Creek CA SE, 44 miles Nodaway, MO Andrew County
Davis Memorial CA ESE, 48 miles Rosendale, MO Andrew County
Christie CA ESE, 48 miles Rosendale, MO Andrew County

Kansas
Brown State Fishing SSE, 38 miles Hiawatha, KS Brown County
Lake
Native American Lands

Sac and Fox SSE, 23 miles Rulo, NE Richardson County, NE
Reservation and Brown County, KS
lowa Reservation SSE, 26 miles Rulo, NE Richardson County, NE

and Brown County, KS
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Table 2.1-1 (Continued)
Federal, Native American, State, and Local Lands Within 50-miles of CNS

Direction and Distance :
Parks from CNS Nearest City County
Kickapoo Reservation S, 40 miles Horton, KS Brown County, KS

Distances are approximate.

SRA - State Recreation Area; RA - Recreation Area; CA - Conservation Area; WMA - Wildlife
Management Area; USACE - USACE Mitigation Project

References: IDNR; KDWP; LBBNRD; MDC; MDNR 2008c; NGPC 2008d; NWF; USACE 2004a

2.2 Aquatic and Riparian Ecological Communities

2.2.1 Physical and Chemical Environment

The Missouri River

CNS is located on the Missouri River at RM 532.5, referred to by the USACE as the Lower
Brownville Bend. The Missouri River is the longest river in the contiguous United States,
extending 2,341 miles from southwest Montana to the Mississippi River near St. Louis, Missouri.
Its drainage basin covers nearly one-sixth of the lower 48 states and is largely semi-arid,
resulting in a low discharge relative to basin area [Galat and Lipkin, p. 30]. The Missouri River
Basin drains approximately 529,350 square miles, including 9,700 square miles in Canada; all of
Nebraska; most of Montana, Wyoming, North Dakota, and South Dakota; approximately half of
Kansas and Missouri; and smaller parts of lowa, Colorado, and Minnesota [OPPD, Section
2.2.1].

Main tributaries include the Yellowstone, Marias, Niobrara, James, Platte, and Kansas rivers
[OPPD, Section 2.2.1]. The Yellowstone River flows 675 miles through Montana to its confluence
with the Missouri River at the North Dakota border (Figure 2.2-1). The unregulated Bad River
empties into the Missouri River at Fort Pierre in central South Dakota just upstream of Lake
Sharpe. The Platte River enters the Missouri River at RM 595 near Plattsmouth, Nebraska
approximately 63 miles north of CNS. The Kansas River confluence with the Missouri River is
downstream from CNS and the flow is heavily regulated by dams on its mainstem (Figure 2.2-1).
[NAS, pp. 69-71]

While the Platte's upper tributaries (South and North Platte rivers) are highly regulated and used
for irrigation water, the lack of storage reservoirs on the Platte River itself allows considerable
amounts of sediment, ranging in grain sizes from coarse to fine sand, to enter the Missouri River
at the confluence. This sizeable increase in the Missouri River's bedload increases the potential
for in-channel bar formation and alluviation on the floodplain during floods. [NAS, p. 71]

In the vicinity of CNS, on average the Missouri River is approximately 800 feet wide and 28 feet
deep [NPPD 20064, p. 4]. Under the present flow regulation, a minimum Nebraska City flow of
31,000 cfs is maintained for navigational purposes beginning in March and extending through
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November. During the winter months, a minimum flow of 3,000 cfs is required for sanitary
purposes; however, the actual winter flow in recent years has been maintained at 6,000 cfs or
more. Since the establishment of present flow regulation, the lowest flow at Nebraska City to
date (16 year record) was 4,320 cfs [1,939,000 gallons per minute (gpm)] in January 1957.
Should a prolonged drought occur such that water is not available to maintain the above required
flows, the navigational season will be shortened so that the minimum sanitary flows can always
be maintained. [NPPD 2008b, Section 11-4.2.1]

Flow of the Missouri River at CNS is largely controlled by the Gavins Point Dam located about
200 miles upstream in Yankton, South Dakota. The flow is highly channelized with swift flows
and heavy sediment transport. To minimize the effects of sedimentation on the CNS intake,
turning vanes and a low sheetpile wall are located in front of the intake bays. Wing dams are
located on the Missouri side of the river near CNS to force the flow into a central channel. The
water levels in the river range from a maximum at elevation 899.0 feet to a minimum at elevation
874.5 feet, with a normal level at elevation 880.0 feet. The annual mean river flow is 38,251 cfs
(1930-2001) at the United States Geological Survey (USGS) gauging station at Nebraska City,
Nebraska, which is located approximately 30 river miles north of CNS. [NPPD 2006a, pp. 4 and
14]

Missouri River Controls

Flow regulation of the Missouri River began in the 1930s with the construction of Fort Peck Dam
in Montana, but regulation achieved significance with the closure of the Missouri River Reservoir
System in 1954. This system, consisting of six mainstem dams regulated by the USACE, is now
the largest water management system in the United States. This system is managed for multiple
purposes, including maintenance of navigation flows, flood control, hydropower, public water
supply, recreation, and fish and wildlife resources. [Jacobsen and Galat, p. 252]

There are seven dams upstream of the plant site that control flow in the Missouri River (see
Figure 2.2-1 and Table 2.2-1). There are no dams or similar structures on the Missouri River
downstream of the plant site [NPPD 2008b, Section II-4.1]. Before the majority of the Missouri
River was impounded and channelized (1925-1948), it is estimated that at Omaha, Nebraska,
the river had an average annual peak flow rate of approximately 77,692 cfs, whereas post-
alteration (1967-1996) the same average annual peak flow rate was approximately 51,206 cfs
[Pegg et al]. Historical river velocities were usually 0.98-2.62 feet per second (fps), but
downstream from Gavins Point Dam velocities between 2.62 fps and 4.27 fps occur more
frequently than they did historically [Berry et al., p. 6]. Pre- and post-alteration records of mean
annual discharge also reflect the changes in the Missouri River's hydrograph. At the Nebraska
City, Nebraska, USGS sampling station, the pre-alteration mean annual discharge was 32,267
cfs, whereas the post-alteration mean annual discharge is 42,159 cfs, a 30.6 percent change
[Galat and Lipkin, p. 33].
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Table 2.2-1
Missouri River Dams Upstream of CNS
Name Location River Mile Year Completed

Gavins Point Yankton, SD 811 1957
(Lewis and Clark Lake)

Fort Randall Lake Andes, SD 880 1956
(Lake Francis Case)

Big Bend (Lake Sharpe) Chamberlin, SD 987 1966
Oahe (Lake Oahe) Pierre, SD 1,072 1963
Garrison Bismarck, ND 1,389 1960

(Lake Sakakawea)

Fort Peck Glasgow, MT 1,771 1940
(Fort Peck Lake)

Canyon Ferry Helena, MT ~2,290 1954
(Canyon Ferry Lake)

References: NAS, p. 45; NPPD 2008b, Section 11-4.2.2.1, Table 11-4-1

The USACE constructed and operates six of the seven mainstem dams on the Missouri River;
the U.S. Bureau of Reclamation operates the seventh, Canyon Ferry Dam, east of Helena,
Montana. When the USACE constructed five of the Missouri River mainstem dams in the 1950s
and 1960s after passage of the Pick-Sloan Plan, goals for dam and reservoir operations were to
reduce flood damages, enhance navigation, generate hydroelectric power, and store water for
irrigation. [NAS, p. 8]

Ecological Changes

The Missouri River ecosystem experienced a marked ecological transformation during the
twentieth century. At the beginning of the century, the Missouri River was notorious for large
floods, massive sediment transport, and a sinuous and meandering river channel that moved
freely across its floodplain. By the end of the twentieth century, the Missouri River bore little
resemblance to the previously wild, free-flowing river. The river has historically been managed
for multiple purposes such as flood control, barge traffic, and hydro-electric power generation. To
enable this management, seven mainstem dams have been built, banks have been rip-rapped,
and channels confined. Management practices have been expanded to include construction of
endangered species habitats, recreation, and municipal water supplies.

The National Academy of Science (NAS) published an extensive review of the Missouri River
ecosystem in 2002 that summarizes the significant changes that the river has undergone to its
fundamental natural processes: loss of natural flood pulses, loss of natural low flows,
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straightening of stream meanders, elimination of cut and fill alluviation, losses of natural riparian
vegetation, reductions in water temperature variation, introduction of nonnative species,
extensive bank stabilization, and stream channelization. [NAS, Executive Summary] Specific
examples of twentieth-century changes in the Missouri River ecosystem include the following.

Nearly three million acres of natural riverine and floodplain habitat (bluff to bluff along the
Missouri River's mainstem) have been altered through land-use changes, inundation,
channelization, and levee building.

Sediment transport, the hallmark of the pre-regulation Missouri River (which was thus
nicknamed "The Big Muddy"), has been dramatically reduced. Sediment transport and
deposition were critical to maintaining the river system's form and dynamics. For
example, before the 1950s, the Missouri River carried an average of roughly 142 million
tons of sediment per year past Sioux City, lowa; after closure of the dams, an average of
roughly 4 million tons per year moved past the same location.

Damming and channelization have occurred on most of the Missouri River Basin's
numerous tributary streams, where at least 75 dams have been constructed.

The amplitude and the frequency of the Missouri River's natural peak flows have been
sharply reduced. With the occasional exception of downstream sections in the State of
Missouri, the Missouri River no longer experiences natural spring and summer rises and
ecologically beneficial low flows at other times of the year.

Cropland expansion and reservoir impoundment have caused reductions in natural
vegetation communities. These vegetation communities continue to shrink with the
additional clearing of floodplain lands. The remaining remnant areas will be critical in any
efforts to repopulate the floodplain ecosystem.

Reproduction of cottonwoods, historically the most abundant and ecologically important
species on the river's extensive floodplain, has largely ceased along the Missouri River,
except in downstream reaches that were flooded in the 1990s and in upstream reaches
above the large dams.

Production of benthic invertebrates (e.g., species of caddis fly and mayfly) has been
reduced by approximately 70 percent in remnant unchannelized river reaches. Benthic
invertebrates are an important food source for the river's native fishes and an important
component of the river's food web.

Of the 67 native fish species living along the mainstem, 51 are now listed as rare,
uncommon, and/or decreasing across all or part of their ranges. One of these fishes
(pallid sturgeon) and two avian species (least tern and piping plover) are on the federal
Endangered Species List.
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* In many reaches of the river, nonnative sport fishes exist in greater abundance than
native fish species. The nonnative fishes are often more tolerant of altered conditions of
temperature, turbidity, and habitat. Although some nonnative fish produce substantial
economic benefits, nonnative species may also contribute to the declining abundance of
native fish.

[NAS, pp. 1-10]

The cross-sectional shape of the Missouri River's channelized portion (735 miles or about one-
third of the river's length) is approximately trapezoidal. Prior to channelization, the river's flow
had been swift only in its thalweg (a line connecting the deepest points of the river channel), as
the river contained sloughs, sandbars, and side channels. But today the river runs swiftly
throughout the entire channelized, uniform cross-section. The reduction in width, along with a
decrease in flow resistance because of the uniform cross-section and the clearing of snags and
sand bars, has caused an increase in flow velocity, which today measures roughly three miles
per hour at usual levels of river discharge. [NAS, p. 65]

The only free-flowing reach of the Missouri River lies in Montana, upstream of the mainstem
dams. This reach without storage reservoirs extends from the Missouri River source near Three
Forks, Montana, downstream to Canyon Ferry Reservoir, a distance of about 30 miles. However,
the much longer reach from Canyon Ferry Dam to Fort Peck Lake is only mildly regulated
because of the comparatively small storage capacity of Canyon Ferry Reservoir relative to total
river flow and the long distance between Canyon Ferry Dam and the next downstream reservoir
(Fort Peck). Contributions from small mountain streams and springs help retain some of the
natural flow and temperature patterns in this reach as well. [NAS, p. 71]

Remnant floodplain sub-units occur between reservoirs (Figure 2.2-1). The length of these
reaches varies considerably. In some cases, the headwaters of the mainstem reservoirs extend
nearly to the tailwaters of the next upstream dam; there are few remnant floodplains from Lake
Oahe downstream to Fort Randall Dam. In other cases, reservoirs are separated by large
stretches of river (e.g., section 3, from Fort Peck Dam downstream to Williston, North Dakota).
These latter sub-units have retained a natural appearance, with a sinuous channel and a wide
floodplain often with oxbow lakes, sand dunes, and interspersed patches of natural forest
vegetation and agricultural fields. The natural appearance, however, masks fundamentally
altered hydrologic and sediment regimes. Nonetheless, many of these sub-units are not
physically static, and undergo natural degradation and sedimentation processes as altered by
flows and releases from upstream dams and tributary inflows. Many of these segments are now
incised, which has caused the loss of adjacent wetlands and secondary channels. [NAS, p. 72]

The lack of overbank flooding in remnant reaches, except on the lowest terraces during extreme
wet periods, may have ecological consequences. Moreover, the reduced post-regulation peaks
in Missouri River discharge have been insufficient to cause lateral meandering of the channel
that is needed for pioneer forest communities dominated by cottonwood and willow recruitment
sites. This diverse community type is in serious decline in much of the Great Plains due to river
regulation and land management practices (grazing). [NAS, p. 72]

2-13



Cooper Nuclear Station
Applicant’'s Environmental Report
Operating License Renewal Stage

Downstream of Gavins Point Dam (RM 811), upstream of CNS, the Missouri River has been
channelized (narrowed and deepened in a relatively fixed position) from Sioux City, lowa, to its
mouth to permit navigation by boats and barges, and its banks were stabilized to enhance
utilization of the bankline adjacent to the channel (sections 14-19 in Figure 2.2-1). In addition,
chutes and side channels have been blocked and diverted, converting the once structurally
complex channels and in-stream islands into a single thread of deep, fast-moving water. Levees
have been constructed on both banks along much of the lower river to protect crops and
settlements behind them; these levees constrain overbank flows to a narrow zone of the
floodplain. The Missouri River's lower reaches (especially downstream of the Platte River
confluence at RM 595) have aggraded. [NAS, p. 74]

Transportation has had a major effect on the Missouri River. Morphological alterations to the
Missouri River began earlier than the hydrologic alteration. Clearing and stabilization of the river
began in the early 1800s to improve conditions for steamboat navigation. The riverbanks have
been stabilized with wing dikes and revetments, which in turn have narrowed and focused the
thalweg to maintain a self-dredging navigation channel from St. Louis, Missouri, upstream to
Sioux City, lowa. The result is a narrow, swift, and deep channel from what was historically a
shallow, shifting, braided river [Jacobsen and Galat, p. 253].

Improved navigation was a major feature of the mid-twentieth century vision of the 1944 Pick-
Sloan Plan, as navigation's future economic benefits were assumed to be substantial. However,
the 1950s projections for commercial waterway traffic were overly optimistic; commercial towboat
traffic on the Missouri River peaked in 1977 (below projected levels) and has fallen slowly and
steadily since then. Missouri River navigation is conducted on the river's 735-mile channelized
stretch between Sioux City, lowa and St. Louis, Missouri. [NAS, p. 6]

There are numerous natural and anthropogenic factors since the 1804-1806 Lewis and Clark
Expedition that have changed and influenced the taxa found in the aquatic and riparian
communities, including the six dams of the mainstem reservoir system, channelization, stream
bank stabilization, wing dikes, flood control measures, irrigation, hydropower, water supply,
recreation, and flood and drought events [Jorgensen]. The changes and effects of bank
stabilization, channelization, and the reservoirs have been large and well documented.
Estimates of the physical changes include the following:

e 8 percent reduction in channel length,

» 27 percent reduction in bank-to-bank channel area,
» 50 percent reduction in original surface area,

e 98 percent reduction in surface area of islands,

» 89 percent reduction in the number of islands, and
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* 97 percent reduction in area of sandbars.
[Jorgensen, p. 13]

More specifically, reduction in natural riparian communities ranging from a 41 percent reduction
in deciduous vegetation and a 12 percent reduction in grasslands to a 39 percent reduction in
wetlands was reported. Other important changes include land use, the largest of which was the
change from riparian and prairie vegetation to agriculture, urban, and industrial uses. [Jorgensen,
pp. 16-17]

Engineered changes in the nation's rivers have enhanced competition, predation, and other
detrimental interactions between native and nonnative species, which has contributed to the
demise of native species. Missouri River reservoirs and river segments presently contain
populations of exotic fishes, including cisco, several salmon and trout species, and several Asian
carp species. Some of these species have contributed to the development of economically
important recreational fisheries. [NAS, p. 16]

The net effect of dams on the tributaries of the Missouri River is the removal of large areas of
shallow water habitat used by native fish for spawning and the rearing of young of the year, e.g.,
sturgeon, yellow perch, flathead chub. These alterations to the Missouri River and their
associated effects (changes in water temperature, sediment and organic matter input and
transport, floodplain inundation, and decrease of cover for fishes) have caused an estimated loss
of 216 million kg of fish production annually. Commercial fish harvest has been reduced 80
percent and approximately one-fifth of native species are listed as imperiled. [Berry et al., p. 6]

Missouri River Fish Species

Currently, there are approximately 150 fish species known to occur in the Missouri River Basin.*

Fifty-four percent are classified as "big river" species, residing primarily in the main channel.
Populations of 17 species are increasing, of which 53 percent are introduced. Twenty-three of 24
species, whose populations are decreasing, are native. [Galat et al. 2005, p. 2] The most
economically important sport fishes in the Missouri River include walleye (Stizostedion vitreum),
sauger (Stizostedion canadense), yellow perch (Perca flavescens), channel catfish (Ictalurus
punctatus), paddlefish (Polyodon spathula), shovelnose sturgeon (Scaphirhynchus
platorhynchus), and northern pike (Esox lucius) [Berry et al., p. 6].

1. A significant body of research on Missouri River fish communities is discussed in the various
sections of this ER. Various researchers cite numbers of fish species in the Missouri River
which are based on studies performed at specific times, in specific segments of the Missouri
River, using a variety of sampling or analysis methodologies. Some may indicate available
information related to native and non-native species combined, while others are relevant only to
species in a specific segment of the Missouri (e.g., Galat et. al. 2005 report of 136 fish species
from 25 families; Berry et. al. reports 150 species in the lower Missouri River basin; Hesse 1982
report of 57 fish in the vicinity of CNS and FCS; NAS report of 67 species in the mainstem Mis-
souri; and USACE 2003 reports that 91 fish species are currently found in the Lower Missouri
River). These numbers of species reflect the studies cited, and accurately cite the number of
species discussed in the specific analysis.
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Changes that have occurred in the Missouri River and floodplain ecosystem are believed to be
significant in the decline of three federally listed threatened or endangered species. These are
the interior least tern (Sternula antillarum), piping plover (Charadrius melodus), and the pallid
sturgeon (Scaphirhynchus albus).

Missouri River Restoration Efforts

In 1989, the USACE and the U.S. Fish and Wildlife Service (USFWS) began a series of
consultations mandated by the Endangered Species Act. In 1990 and 1994, the USFWS issued
biological opinions indicating that actions proposed by the USACE would place certain species in
jeopardy. On receipt of these opinions, the USACE continued to develop alternative approaches
to system operations. In April 2000, the USACE requested the USFWS to formally consult on the
operations of the Missouri River mainstem system, related operations of the Kansas River
tributary reservoirs, and on the operations and maintenance of the Missouri River Bank
Stabilization and Navigation Project. The USFWS concluded that continuation of current
operations on the Missouri River was likely to jeopardize the continued existence of several listed
species (i.e., pallid sturgeon, interior least tern, and piping plover). In November 2000, the
USACE Northwestern Division Engineer discussed the USACE position on the biological
opinions of the USFWS and determined there is significant agreement between the USACE and
USFWS on the known biological attributes necessary to recover the listed species. However, the
USACE noted in its assessment that elements of the biological opinion slightly increase the risk
of flooding and are detrimental to navigation. The USACE has continued to evaluate the impact
of the reasonable and prudent alternative on these and other project purposes. It is possible that
the USACE will propose an alternative that meets the biological objectives with reduced impacts
in other areas. [NAS, p. 51]

The USACE is implementing the Missouri River Fish and Wildlife Mitigation Project (Mitigation
Project) to mitigate, or compensate, for fish and wildlife habitat losses that resulted from past
channelization efforts on the Missouri River. The Mitigation Project extends from Sioux City, lowa
to the mouth of the Missouri River near St. Louis, a length of 735 river miles. Current plans are to
develop approximately 166,750 acres of land in separate locations along the river in Nebraska,
lowa, Kansas, and Missouri. Implementation of the Mitigation Project includes returning some
historic river features to original conditions; preserving existing fish and wildlife habitat; or
creating improved shallow water habitat and new wildlife areas. Individual project sites are
completed utilizing many different methods including dredging filled-in areas, reopening historic
chutes, bank stabilizations, dike notching, pumping water, dike/levee construction, vegetative
plantings, vegetation and land management and others. As of 2004, 36 mitigation sites were
cited by the USACE along the length of the Mitigation Project. [USACE 2007b]

The USACE sets the water release schedules for the Missouri River mainstem dams. Guidance
for mainstem dam water release priorities is established in the USACE’s Missouri River
Mainstem Reservoir System Reservoir Regulation Manual, also known as the "Master Manual."
Decisions regarding water release schedules from the Missouri River mainstem reservoirs
ultimately determine the distribution of the river's benefits. [NAS, p. 9]
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The Master Manual, which has been subject to revisions, prescribes implementation protocols for
Reservoir System storage and release functions to accommodate the multiple purposes it
serves. Although hydropower and water supply provide about 70 percent of the economic
benefits, the release criteria for Gavins Point Dam are currently influenced most by navigation
considerations. The navigation considerations are overridden by the need to either cut back
releases for downstream flood control or to evacuate flood-control storage space in the
reservoirs. [USNRC 2003]

The USFWS issued a Biological Opinion that includes recommendations for changing the flow
regime in the Missouri River [USFWS 2000]. These and other changes since the Main Stem
Reservoir System was first authorized prompted the USACE to undertake a review and update of
the Master Manual. The objectives of the revision were to determine what best meets the current
needs of the basin and to incorporate controls to appropriately meet those needs. These
activities, which began in 1989, included the development of an EIS. In a revised draft EIS
issued in August 2001, the USFWS examined the impact of six alternatives for regulating flows in
the Reservoir System. [USNRC 2003]

Specifically proposed actions include flow modifications in the lower river to restore and maintain
nesting and foraging habitat for the least tern and piping plover and to trigger spawning and
enhance nursery habitat for the pallid sturgeon and other native fish species. The flow scenario
specified by USFWS as a starting point includes lowering target flows below Gavins Point Dam to
25,000 cfs from June 21 to July 15; 21,000 cfs from July 15 to August 15; and 25,000 cfs from
August 15 to September 1. [OPPD, Section 2.2.3]

In 2004, the USACE released a Record of Decision on the Final Environmental Impact Statement
on the operation of the Missouri River dams and reservoirs, a new Master Water Control Manual,
and a final 2004 Annual Operating Plan. The Corps retains its commitment to flood control and
power generation. The dams protect 1.4 million acres of farmland and 40,000 residential and
non-residential buildings along the river from Montana to the Mississippi River. This benefit
averages more than $410 million annually. They also provide average annual hydropower
benefits in the range of $670 million. The new Master Manual complies with the Endangered
Species Act. The USACE and USFWS have been working together to address plans to develop
shallow water habitat for the pallid sturgeon, construct sand bars for the piping plover and interior
least tern, and provide for "spring pulse" to meet the needs for endangered species, while also
meeting other USACE objectives. [USACE 2004b]

There are many beneficial uses of the Missouri River. The Missouri River provides water supply
benefits for power plants, municipal and other public water supplies, irrigation, commercial/
industrial use, and domestic water use as long as daily flows exceed minimum elevation
requirements for their intakes. The USACE’s Missouri River operating plan assures that daily
flows will exceed the minimum elevation as much of the time as is feasible. The greatest
numbers of intakes are above Gavins Point Dam for all types of use, except power plants. Of 25
power plants using river water, 18 are below Gavins Point and accounted for 73 percent of total
generating capacity (see Figure 2.2-1). By far the largest numbers of intakes overall are for
irrigation (891) and domestic (579) supplies. There are 57 municipal intakes serving 3.1 million
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people. Of these, 2.9 million persons are served below Gavins Point by 19 supply intakes. The
Missouri River, and especially its reservoir system, also provides recreational benefits. It is
estimated that more than 60 million recreational visitor hours per year are provided along the
river. [NAS, p. 93]

The potential for flow reduction prompted several power generation companies below the Gavins
Point Dam to evaluate the potential impact flow reduction might have on Missouri River electric
power generation plants. The University of Missouri's Food and Agricultural Policy Research
Institute (FAPRI) completed a study of the implications of alternative flows noting that there are
nine power companies that operate eighteen power plants using water from the Missouri River
for cooling purposes [FAPRI, p. 2]. CNS was included in the list of power plants. Table 2.2-2 lists
power plants below Gavins Point Dam using the Missouri River for cooling water supply.

Much of current discussion of Missouri River flows is focused on changes in the summer flows.
For this reason, the primary focus of the 2003-2004 FAPRI study was the summer flow period,
which was defined as June—September. Summer river flows are particularly relevant for power
plants because the summer period corresponds to a peak demand period for electrical power. A
total summer generation capacity of 11,253.8 MWe is supplied by power plants that use the
Missouri River for cooling water across the states of lowa, Nebraska, Kansas, and Missouri.
These plants represent about 25 percent of total power generation capacity in the four states.
Lower flow rates will reduce the amount of water available for compliance with thermal effluent
limitations and will generally result in higher ambient river temperatures. Extreme low flows may
also result in water accessibility problems for individual power plants. Water access problems
occur when a plant simply cannot pump sufficient quantities of water to support full operation.
Water access problems may force a plant to reduce load or completely shut down. [FAPRI, pp. 3
and 5]

The study noted that power plants are not uniformly affected by flow rate and river water
temperature. In addition, each plant has a different set of regulations depending on its state and
the specific profile of the Missouri River at its location. The FAPRI study evaluated potential
generation de-rating caused by reduced cooling water supply or problems in meeting Clean
Water Act thermal discharge requirements. One scenario proposed by USFWS includes a spring
rise of 20,000 cubic feet per second (cfs) over navigation requirements for the May 15-June 15
period, a flat 25,000 cfs release over the June 16—-July 15 period, a flat 21,000 cfs release over
the July 16—August 15 period, and a 25,000 cfs release over the August 16—September 1 period.
The exceptions to policy occur when the system is in a flood control mode or when there has
been a severe drought in the upper reservoirs that might reduce flows over the May 15 to July 15
period. Conservative economic impacts were evaluated with the conclusion that flow reductions
in the Missouri River as proposed by the USFWS could result in an annual summer economic
loss of approximately $46 million. [FAPRI, pp. 11-12]

The Nebraska Power Association (NPA) also evaluated the impacts of Missouri River flow
alterations in 2003. An analysis of the expanded intrastate and interstate regional impact of
reduced summer flows was considered for the generating units on the Missouri River that use the
river water for cooling. These units represent about 22 percent of the generation capacity and 30
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percent of the energy requirements for the four state region (NE, IA, MO, and KS). If generation
capacity is curtailed and replacement power is unavailable or cannot be transmitted to the region,
then a blackout of the entire region could result. The direct and societal cost of rolling blackouts
is estimated to range from $96,000,000 to $960,000,000 per hour for the four state region. [NPA]

Water Quality

Section 303(d) of the federal Clean Water Act (CWA) requires states to identify and establish a
priority ranking for waterbodies in which technology-based effluent limitations are not stringent
enough to attain and maintain applicable water quality standards. States are required to
periodically submit a list of impaired waterbodies and assign beneficial uses to all surface
waterbodies. Beneficial uses for Nebraska waterbodies are defined in Title 117 - Nebraska
Surface Water Quality Standards, Chapter 4. [NDEQ 2004]

The Missouri Tributaries Basin upstream of the Platte River includes 136 designated stream
segments and 27 designated lakes (MT1-10000, from the Big Sioux River to the Platte River).
The middle Missouri River in the vicinity of CNS lies within the Nemaha Basin. The Nemaha
Basin has 326 designated stream segments and 33 designated lakes. These streams and lakes
affect the water quality of the Missouri River. The Nebraska Department of Environmental
Quality (NDEQ) designates surface waters for beneficial use for primary contact recreation,
aquatic life, water supply, and aesthetics. The NDEQ has determined the Missouri River in both
the Missouri Tributaries Basin and the Nemaha Basin, including the Missouri River segment
NE1-10000, from the Platte River to the Nebraska-Kansas border, is impaired for primary contact
recreation and aquatic life use due to the presence of fecal coliform and PCBs/Deildrin. [NDEQ
2004] Beneficial uses supported by existing water quality for the Missouri River segment in the
vicinity of CNS are for agricultural water supply and industrial water supply.

Available water quality data were collected by the USACE for low flow studies for the update of
the Missouri River Master Water Control Manual, July 1994. The point of data collection nearest
to Barney Bend (Hamburg Bend) was at the mouth of the Nishnabotna River (approximate RM
542). Temperature, pH, dissolved oxygen, and total suspended solids were measured twice over
a two-week period in August and September 1990. Temperature ranged from 27.5 degrees
Celsius (°C) to 25°C; pH was 8.1 to 8.3; dissolved oxygen was 6.0 milligrams per liter (mg/l) to
7.4 mg/l; and total suspended solids were measured at 539 mg/l and 75 mg/l. These results
were fairly consistent with those from other collection points along the Missouri River; however,
there was no explanation provided for the large differences in total suspended solids between the
two sampling events at this particular location. These parameters have an effect on the fisheries
in the Missouri River. High temperatures decrease the amount of dissolved oxygen. The
temperature for the Missouri River in Missouri must not be above 32.2°C and the dissolved
oxygen concentration must not be below 5.0 mg/l based on federally approved water quality
standards. [USACE 2007a, p. 3-11]

2.2.2 Plankton Communities

Plankton is composed of microscopic free-living forms of plants (phytoplankton) and animals
(zooplankton). Planktonic algae use energy from the sun to convert carbon dioxide, minerals,
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and water into organic compounds used to sustain it. As primary producers, these organisms
provide the base for aquatic system food webs. Phytoplankton, along with organic detritus,
bacteria, and protozoans, provides a source of nutrition for microscopic animal life (zooplankton),
which are then utilized as food by most young fish. [NPPD 1971, Section 111-3.9.3.2] Whereas
much is known about plankton dynamics in fresh water lakes and reservoirs, limited research has
focused on plankton dynamics of rivers [Basu et al., p. 1572].

Dominant phytoplankton found in the Missouri River at the CNS site included green algae, blue-
green algae, and diatoms. Of these, diatoms were the most abundant during all seasons, with
over 180 species identified. Blue-green algae and zooplankton were the least abundant. Blue-
green algae may occur at certain times each year near the discharge canal of CNS and along the
shoreline of the river for up to one-half mile below the outfall. Periphyton (attached algae) is not
abundant in the Missouri River due to changing water levels and heavy silt loads but may be
found along the banks of the river or in stagnant water behind dikes.

Stomach contents of local fish showed that zooplankton constitute an important food base for
several species of fish. [USAEC, Section Il.E.2.a] Most zooplankton found near CNS between
1972 and 1977 were derived from upstream reservoir discharges. Because zooplankton species
are concentrated in the reservoirs of the Missouri River, the diversity of zooplankton species
encountered during 1972 and 1977 reflects the large size and extent of reservoirs along the
Missouri River. [Repsys, p. 127]

Aquatic plants and phytoplankton are produced within the river from sunlight. Although
reservoirs have reduced turbidity in the mainstem, sunlight remains a limiting factor to plankton
and periphyton production. However, when turbidity decreases in rivers, some riverine fish
species are replaced by sight-feeding planktivores and piscivores adapted to lentic habitats and
clear water. Such changes were apparent by 1974 in the lower Missouri River. On the other
hand, man-made channel structures provide habitat for aufwuchs (periphyton) colonization and
reservoirs release tons of plankton that partly offset the loss of production from natural habitat.
Algae, detritus, phytoplankton, and periphyton are consumed by many fish species in the riverine
portions of the Missouri River. [Berry et al., p. 5]

The phytoplankton community in the vicinity of CNS during 1982 was comprised of seven algal
divisions, including diatoms, green algae, blue-green algae, cryptophytes, chrysophytes,
euglenoids, and dinoflagellates. The chysophytes, euglenoids, and dinoflagellates were present,
but were not common. [Reetz, p. 73]

More recent description of plankton communities indicates the two most common plankton in the
lower Missouri River are Fragilaria and Pediastrum, comprising 23 and 26 percent of the total
plankton. Nematodes make up about 16 percent of total plankton. Common zooplankton
includes rotifers and nauplii. Within the Missouri River, the areas most productive of a true
benthos are near the steep banks, which average 2.17 pounds per acre. Areas downstream of
pile dikes support about 1.27 pounds per acre. The most common organisms in the benthos
include Diptera larvae and Chironomidae larvae. [USACE 2007a, pp. 3-5]
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2.2.3 Macroinvertebrate Communities

An important component of the aquatic environment is the population of macroinvertebrates—
small animals without backbones that can be seen with the naked eye (retained on a 0.6 mm
mesh sieve) (i.e., aquatic insects, crustaceans, worms, clams, and mollusks). They are typically
found within all strata of the water column, especially in association with the bottom, banks and
aquatic vegetation. Macroinvertebrates are an essential trophic component of any aquatic
system, providing a food source for many fish species while concurrently influencing
macronutrient levels through foraging.

Little was known about the quantitative aspects of the macroinvertebrate communities in the
Missouri River at the time of the original CNS license application. Studies completed from 1969
through 1975 at CNS were discussed in the original 316(a) and 316(b) report for the plant. In the
channelized river, macroinvertebrate production was reported to be primarily confined to the thin
bands along either bank where solid substrates of the channelization structures and
accumulations of soft muddy sediments provide suitable habitats for colonization. The
macroinvertebrate fauna is directly dependent upon conditions within these narrow bands of
suitable habitats and only indirectly on conditions in the mainstream of the river. Substantial
aufwuchs and benthic communities develop on and around the wing dikes, trail dikes, and other
navigational structures maintained by the USACE along both banks of the river. High population
densities of some taxa were reported during some months such as Dugesia, Caenis,
Hydropsychidae, and Rheotanytarsus. Tubificidae (worms) and Chironornidae (midges)
numerically dominated the benthic macroinvertebrate community upstream and downstream of
the station. Heat tolerant taxa such as Branchiuria sowerbyi, Limnodrilus hoffmeisteri, and
Glyptotendipes were identified in the vicinity of CNS. [Nalco, Section 4.4.1.5]

The Missouri River Ecosystem report, prepared in 2002, presented a list of macroinvertebrates
identified in the river, provided in Tables 2.2-3a and 2.2-3b [NAS, Appendix A, Tables 1 and 2].
Macroinvertebrates found in the section of the Missouri River in the vicinity of CNS RM 532.5 are
typically benthic organisms associated with substrates found along the banks of the main
channel and backwaters. Common macroinvertebrate fauna identified near CNS include
members of phyla Platyhelminthes, Oligochaeta, Nematoda, Mollusca, and Insecta. Extensive
current speed (0.8-2.0 m/s [2.62—-6.56 fps]), turbidity, and subsequent scouring due to
channelization of the river bed, along with fluctuations in water level, help determine
macroinvertebrate community composition within the Missouri River. [Poulton et al.; Carter et al.]

For example, river current velocity of 1-3 m/s and shifting substrates probably reduce benthic
macroinvertebrate production, whereas flow constancy probably helps benthic invertebrate and
aufwuchs communities. [Berry et al., p. 5]

In 2005 macroinvertebrate communities along the Missouri River were sampled using rock
baskets, kick nets, and ponar sampling techniques at 18 locations. Sampling points in the vicinity
of CNS (RM 532.5) included Langdon, Nebraska (RM 534), and Nodaway, Missouri (RM 463.7).
Overall taxa richness was reported as 23.8 and 24.2 for Langdon, Nebraska, and Nodaway,
Missouri, respectively. These values are among the highest (third and second, respectively)
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reported taxa richness values for the study; therefore, aquatic life status in the vicinity of CNS
was determined to be slightly impaired based on a score relative to theoretical reference river.
[Poulton et al.] Slightly impaired was the best designation applied to any of the 18 locations
sampled. In addition, the slightly impaired designation was applied to all sampling locations from
DeSoto, Nebraska (north of Omaha) to Nodaway, Kansas (north of St. Joseph, Missouri),
indicating any potential impact on macroinvertebrate communities were unrelated to CNS.

Oligochaete density was reported to be 7,302/m? and 6,674/m? above (Langdon, Missouri) and

below (Nodaway, Missouri) CNS, respectively [Poulton et al.]. These values are the second and
third highest reported values for oligochaeta along the entire sampling span of the Missouri River.
Oligochaete worms are bottom-dwelling organisms that usually burrow into muddy regions of the
river or backwater reaches and play an important role in nutrient recycling and turnover [Poulton
et al.]. Oligochaetes are found primarily downstream from shoreline structures, where they are

afforded more protection from overall impacts of substrate instability [Carter et al.].

Mayflies (Ephemeroptera), stoneflies (Plecoptera), and caddisflies (Tichoptera) are scavengers/
herbivores, shredders, and grazers, respectively. They are found in aquatic systems during the
larval life stages, where they are integral to aquatic food webs. All are typically intolerant of
pollution and therefore indicators of river ecosystem health [Poulton et al.]. These taxa are more
prevalent along the shoreline in the vicinity of riprap and dike structures [Carter et al.]. Mayfly/
stonefly density near the plant was 14,850/m? and 18,360/m? and richness was 11.6 and 11.4
thousand/m? for Langdon and Nodaway, respectively [Poulton et al.]. These values are the third
and fourth highest among the 18 study sampling locations.

Non-biting midges (Chironomidae) are members of family Diptera. They are detritus feeders and
therefore play an important role in nutrient recycling in aquatic systems. Similar to other insect
groups mentioned above, Chironomidae are found in the river during their larval stages in
proximity to riprapped and diked areas [Poulton et al.; Carter et al.]. Chironomidae densities
were reported at 629/m? and 258/m? at Langdon and Nodaway, respectively [Poulton et al.].

A single taxa of mollusca (Spaerium-pill clams) was present at both Langdon and Nodaway
sampling sites [Poulton et al.]. However, Hoke studied the unionid mollusks of the nearby (down-
river from CNS) Big and Little Nemaha Rivers and verified the presence of 27 taxa of mollusks
within these two rivers. However, most of the presence determination was via shells and only
one taxa (Ligumia subrostrata) was collected alive in the Big Nemaha River. [Hoke] Mollusks
are highly sedentary filter feeders and are therefore very susceptible to channelization and
siltation. It is conceivable that many mollusks could still exist within the Missouri River around
CNS.

A single zebra mussel (Dreissena polymorpha) was reported in the Missouri River near Sioux
City, lowa, in 1999, where it was suspected to have arrived via barge traffic [USFWS 1999].
However, no reports of adult populations of the invasive zebra mussels have been made within
the vicinity of CNS [USFWS 2007d]. A colony of Asian clams (Corbicula fluminea), another
nonnative mussel, does occur at CNS. The Asian clam is a small bivalve that can alter the
benthic substrate and competes with native species [USGS 2007b]. It can cause biofouling,

2-22



Cooper Nuclear Station
Applicant’'s Environmental Report
Operating License Renewal Stage

especially of complex power plant and industrial water systems. As a result, NPPD performs a
macrofouling monitoring program at the site to identify the presence of the freshwater bivalve
zebra mussels and Asian clams [CNS 2005b]. This program consists of the following monitoring
activities:

» diver inspection of intake bays conducted during refueling outages to identify and remove
any accumulations of macroscopic biological fouling organisms;

* ponar dredge samples taken during semiannual radiological fish collection activities
(summer and fall) with samples processed by sifting the sediment through a 1/8" (Number
30) mesh sieve to collect any macroscopic biological organisms;

* heat exchanger service water inlet water box inspections; and

» artificial substrate sampling performed monthly (except during ice-up) when the
circulating water inlet temperature averages more than 53.6°F for two weeks, with
monitoring typically ceasing when circulating water inlet temperature averages 53.42°F or
below for two weeks. [CNS 2005b]

This monitoring program allows NPPD to identify the presence of bivalves in the CNS area that
could potentially present a fouling problem in plant systems, as well as monitor the effectiveness
of the program to prevent fouling.

2.2.4  Vascular Aquatic Plants

While the vascular aquatic plants of the CNS site have not been identified, data from Attachment
6 (An Annotated Checklist of the Plants of Indian Cave State Park) of the CNS Operating License
Stage ER provides a record of plants that are likely to be found at CNS. Based on this record,
the dominant vascular aquatic plant species found within the CNS site boundaries would include
a combination of grasses, sedges, and broad-leaved plants. Common plants found along the
Missouri River at Indian Cave State Park include teal lovegrass (Eragrostis hypnoides), sedges
(Cyperus inflexus and Hemicarpha micrantha), and marsh purselane (Ludwigia palustris var.
Americana). [NPPD 1971, Appendix C, Section 6] Due to the proximity of Indian Cave State
Park, these same plants are also likely to be found along the Missouri River at CNS.

2.25 Fish Communities

Community Impacts

Approximately 150 native fish species are known to exist in the Missouri River Basin. The
USFWS (1999) developed a list of 91 fish native species that are currently found in the Lower
Missouri River, which includes the CNS location (see Table 2.2-4). [USACE 2003, Section 3.3.4]

As discussed in previous sections, the Missouri River fish community has been under habitat and
water quality stress for much of the past century. The loss of habitat due to mainstem dams and
extensive channelization have combined to severely reduce fish species diversity and have
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degraded the river in general since the early 1900s. A number of factors have contributed
collectively to deteriorated fisheries in the Missouri River: the loss of surface area and fish habitat
due to the draining of sloughs, chutes and connected oxbow lakes; the management of the
channel to remove snags, trees, and other channel obstructions; and increased current
velocities, fluctuating water levels, siltation, and a scoured bottom with a shifting sand bottom.
Over-fishing of sport and commercial fish populations during the 1900s, including lake sturgeon,
paddlefish, flathead, and channel catfish, also contributed to the fishery decline. [NPPD 2006a,
Section 4.1]

Additional impacts to fish communities along the Missouri River have included introduction of
nonnative fish species beginning in the late 1800s and navigation enhancement beginning in the
early 1900s. Production of benthic invertebrates (e.g., species of caddisfly and mayfly) has been
reduced by approximately 70 percent in remnant unchannelized river reaches. Benthic
invertebrates are an important food source for the river's native fishes and an important
component of the river's food web. [NAS, Executive Summary]

Community Studies (1970-2004)

Limited fisheries studies are available to document the abundance and richness of fish in the
Missouri River prior to its initial channelization, navigation enhancement, and flood control
programs implemented on the river. The Missouri Conservation Commission in cooperation with
the University of Missouri conducted a fisheries and limnological survey to obtain information on
fish and aquatic life in the Missouri section of the river prior to further impoundment in 1945.
Sixty species of fish were taken in a survey conducted from April through October of 1945 along
the Missouri River from Watson, Missouri (RM 558-559), in Atchison County to the confluence
with the Mississippi River. The plains minnow (Hybognathus placita) comprised 41.6 percent of
the total catch (TC) from 11 collection stations downstream from CNS. The common carp
(Cyprinus carpio) accounted for 16.2 percent, 16 percent of the catch were flathead chub
(Hybopsis gracilis), 11.5 percent of the TC were silvery minnow (Hybognathus nuchalis), and
channel catfish accounted for 7.9 percent of the TC. Eight paddlefish, nine shovelnose sturgeon,
and four pallid sturgeon were captured. [Fisher]

NPPD conducted numerous historical studies of the aquatic ecology of the Missouri River in the
vicinity of CNS, beginning with preoperational studies in 1970. Twenty-five species of fish were
identified in sampling surveys in May, July, and October 1970 in the section of the Missouri River
near CNS. Based on the 1970 surveys and additional sampling surveys completed in 1971 using
different sampling methodologies, a total of 47 different species of fish were identified from
collections surveys in the vicinity of CNS. Dominant fish species were reported as river
carpsucker (Carpiodes carpio), freshwater drum (Aplodinotus grunniens), silvery minnow,
emerald shiner (Notropis atherinoides), and gizzard shad (Dorosoma cepedianum). [USAEC,
Section Il.E.2.e] Pre-operational fish collections using electrofishing and various net collection
technigues were completed in the vicinity of CNS and continued for several years after CNS
became operational. The dominant species collected by electrofishing were gizzard shad, carp,
river carpsucker, and goldeye (Hiodon alosides). The dominant fish species collected by bag
seining were members of the genus Hybognathus (silvery minnow, western silvery minnow, and
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plains minnow). The silver chub, emerald shiner, river shiner, and red shiner (Cyprinella
lutrensis) also were represented abundantly in the seining collections. [NPPD 2006a, Section
4.1.1]

Annual impingement sampling efforts were conducted by NPPD at CNS from 1974 to 1978 as a
component of on-going NRC operational environmental studies. The dominant fish species
consistently collected during the CNS impingement studies was gizzard shad. Freshwater drum
and river carpsucker were the next most frequently collected species. An unidentified cyprinid
minnow was the third most frequently collected taxa in 1978. Most of the fish collected were
young-of-the-year (YOY), ranging from 70 to 85% of the total number impinged. Evaluation of
the diurnal differences in impingement rates indicated that more fish were collected at night, and
an evaluation of the seasonal differences in catch rates showed the highest rates in the summer
and fall sampling periods, due primarily to the impingement of each year's YOY gizzard shad.
[NPPD 2006a, Section 4.1.2]

Hesse et al. reported on pre-operational (1971-1973) and post-operational (1974-1977) benthic
fish relative abundances to assess fish community composition from Sioux City, lowa
(approximately RM 732), to Rulo, Nebraska (RM 498). The pre-operational fish community was
dominated by silvery minnow (27.4% TC), river carpsucker (14.7% TC), gizzard shad (13.4%
TC), and emerald shiner (8.3% TC). Post-operational fish collections were dominated by
common carp (14.6% TC), river carpsucker (14.5% TC), river shiner (Notropis blennius) (12.5%
TC), gizzard shad (9.5% TC), and silvery minnow (8.0% TC). Overall, the studies collected over
90,000 fish belonging to 57 species in the vicinities of CNS and Fort Calhoun Nuclear Station
(FCS), RM 846, in the seven years of the study. Of the 57 species of fish caught, 17.8 percent
were game species, 33.9 percent were non-game species, and 48.3 percent were forage
species. [Hesse et al. 1982, pp. 232-233]

Ichthyoplankton abundance was assessed from sample collections completed from 1974 to 1978
in the vicinity of CNS and FCS. Yolk-sac and post yolk-sac larve dominated ichthyoplankton
collected in the river near FCS and CNS. Juvenile fishes were uncommon in the drift, comprising
less than one percent of the total ichthyoplankton catch, and fish eggs comprised less than two
percent of the TC. Hergenrader reported the eggs of most Missouri River fishes are adhesive
and/or demersal which would account for their low abundance in the drift. Only goldeye and
freshwater drum eggs were collected, with goldeye accounting for over 90 percent of the eggs
sampled. Eggs of both species are semi-buoyant. The larger size and increased swimming
ability of juveniles may have contributed to their low catch. Juveniles could have avoided the
plankton nets or they may not be in the drift, as their swimming ability would allow them to seek
protective habitats. In addition, mortality reduces the abundance of larval fish before they reach
juvenile status, thereby decreasing the TC. The larval fish assemblage in the Missouri River was
dominated by freshwater drum, catostomids, cyprinids, and carp. Differences in relative
abundance between the FCS and CNS study sites were generally related to lower densities of
freshwater drum near CNS. Larval fish abundance at CNS was reported to range from less than
0.5 larvae/m® to 7 larvae/m® (mid-June 1977), although the mean density at CNS was reported to
range from 0.24 larvae/m? (mid-channel 1976) to 1.75 larvae/m? (cutting bank 1977).
[Hergenrader et al., Table 8.4 and Figure 8.1] Larval fish in Missouri River drift were common
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from early May through July, but rare prior to May, and absent by mid-August. [Hergenrader et
al., Chapter 8]

Recent fish studies along the Missouri River include extensive work by Hesse and others
published in 1993 and 1994. Hesse and Mestl, studied numerous fish species within the
Nebraska reaches of the Missouri River from 1971 to 1992. These studies reported declines in
all 13 species of fish studied within the Missouri River. Five species are considered game
species: channel catfish, flathead catfish (Pylodictis olivari), blue catfish (I. furcatus), sauger, and
paddlefish. The other eight are considered non-game: burbot (Lota lota), sicklefin chub
(Macrohybopsis meeki), sturgeon chub (M. gelida), silver chub (M. storeriana), speckled chub
(M. aestivalis), flathead chub (Platygobio gracilis), plains minnow, and western silvery minnow
(H. argyritis). All species are large river species and declines are predominantly attributed to
habitat loss due to river channelization and altered flow regimes. [USNRC 2003, Section 2.2.5]

A 2004 report by Berry estimated that almost 150 fish species occur in the channelized zone of
the Missouri River near CNS. They found 26 native benthic species in surveys along this stretch
from 1996-1999. The five most numerous species caught were gizzard shad (31.7% TC),
emerald shiners (31.6% TC), river carpsucker (9.8% TC), channel catfish (4.5% TC), and
freckled madtom (Noturus nocturnes) (4.4% TC). [Berry et al., p. 19, Table 7]

The impacts to the Missouri River ecosystem have been reviewed as part of negotiations
between the USACE and USFWS to develop measures to restore some river habitat. In 2003,
the USACE issued a Final Environmental Impact Statement (FEIS) as part of its Missouri River
Fish and Wildlife Mitigation project. In the channelized reaches of the river, fish are associated
with revetments and dikes. Side channels yield the greatest species richness and greatest
numbers of fish; however, few natural side channels remain. Sport fish include channel catfish,
crappie (Pomoxis spp.), sauger, flathead catfish (Pylodictus olivaris), white bass (Morone
chrysops), largemouth bass (Micropterus salmoides), bluegill (Lepomis macrochirus), walleye
(Stizostedion vitreum), northern pike (Esox lucius), and paddlefish. Species important to the
commercial fishery on the Lower Missouri River include buffalo (Ictiobus spp.), carp, carpsucker,
freshwater drum, and catfish. However, a moratorium on the commercial harvest of catfish due
to overfishing is currently in effect for the Lower Missouri River. Fish listed as occurring in the
Lower Missouri River are cited in Table 2.2-4. [USACE 2003, Section 3.3.4]

Bighead and silver carp are large Asian species that escaped in the early nineties from fish
culture operations and are expanding in range and numbers in the Mississippi and Missouri River
drainages. Both species can reach weights that exceed fifty pounds. Asian carp are probably
the most abundant large fish (greater than 5 pounds) in the lower Missouri River. Like the zebra
mussel, these highly invasive carps feed by filtering zooplankton and phytoplankton from the
water. The Asian carps compete for food directly with the paddlefish, a native fish, and with most
fish in the early stages of life that feed on zooplankton. These carp are incapable of traveling
upstream over large dams, and thus have not yet been found in the large reservoirs on the
Missouri River or its tributaries. However, fishermen may transfer the species. Asian carp are
expected to live very well in North American reservoirs, with potentially disastrous consequences
to native fish populations. [USGS 2003]
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Federal and State Listed Threatened or Endangered Species

Six federal or state listed threatened or endangered fish species potentially occur in proximity to
CNS [MNHP 2007a; NGPC 2007; USFWS 2007f; USFWS 2007g]. The only federally
endangered fish species in the area is the pallid sturgeon which is known to occur within the
reaches of the Missouri River along the Nebraska-Missouri state border. Other species of
interest in the Missouri River include the following state listed species: lake sturgeon, blue
sucker, flathead chub, sturgeon chub, and sicklefin chub. [Galat et al.; Berry et al.; Hesse et al.
1982; Fisher]

The pallid sturgeon was originally listed as endangered throughout its entire range by the
USFWS in 1990 due to a rapidly declining population [USFWS 1990]. This species continues to
decline and is nearly extirpated from large segments of its former range and is only occasionally
observed [USFWS 2000, p. 99]. The species' current distribution extends from the Missouri
River in Montana to the lower Yellowstone River and the Mississippi River downstream from its
junction with the Missouri River [USFWS 2007e]. Currently, the Missouri River turbidity levels
are 78 percent lower and flow rates are 2—3 times greater than historic rates [Jorgensen]. These
changes potentially have had a detrimental impact to pallid sturgeon levels within the Missouri
River. Pallid sturgeon require large, turbid, free-flowing river habitat with strong current over firm
gravel or sandy substrate. It is generally believed that the Missouri River near CNS does not
provide suitable habitat for the pallid sturgeon due to human activities, which have modified or
eliminated most of the habitat and ecosystem conditions in the Missouri River to which the pallid
sturgeon is adapted. [USFWS 2000] The pre-operational and post-operational studies
conducted from 1970 to 1979 supported this belief as no pallid sturgeon were collected near
CNS. [Hazleton 1979; Nalco]

Sample collection results of sampling completed between 1196 to 1998 reported a catch of only
nine blue suckers, seven sturgeon chubs, one flathead chub, and one sicklefin chub from over
7,000 fish sampled near CNS [Berry et al.]. A 1994 status survey for the sicklefin, sturgeon, and
flathead chubs in the Missouri River found only one sicklefin chub and one sturgeon chub at a
site above CNS (Brownville, Nebraska) and one sicklefin chub and seven sturgeon chubs below
CNS (Rulo, Nebraska). No flathead chubs were sampled at either location. According to this
MDC Fish and Wildlife study, the results of this 1994 survey do not suggest a decline in the
distribution and abundance of sicklefin chubs and sturgeon chubs in the Missouri River.
However, they do suggest a further decline in the distribution and abundance of flathead chubs,
plains minnows, and western silvery minnows. The causes of the decline were not discussed by
the MDC study. [Gelwicks et al.] Due to the low overall numbers of sicklefin, sturgeon, and
flathead chubs in the Missouri River adjacent to the Nebraska state line, these three chubs are
considered functionally extirpated from the region. Suggested reasons for the decline are the
alteration of sediment dynamics due to dam construction, the elimination of bankful discharge,
and the elimination of habitats such as sandbars and off-channel areas. [Hesse 1994, p. 99 and
103]
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Heat or Cold Shock Events

Based on review of condition reports from 2003-2007 and routine observations conducted by site
personnel, there have been no instances of “fish kill” events due to heat or cold shock as a result
of the heated effluent from CNS.

Summary

Overall reduction in native benthic fish fauna has been attributed to numerous sources [Galat et
al. 2005; USFWS 2001; Hesse 1994]. Anthropogenic disturbances have dramatically altered the
river ecosystem throughout a majority of the Missouri River drainage. Thirty-six percent of the
river mainstem has been dammed, over 40 percent has been channelized, and 24 percent
experiences altered flow regimes [USFWS 2001, p. 42]. Historic flows in the Missouri River were
reported to be 0.3-0.8 m/s versus current velocities between 0.8-1.3 m/s below Gavins Point
Dam [Berry et al., p. 6]. Concomitant with these changes is the introduction of exotic and non-
indigenous species which functionally out-compete or prey upon native species. All of these
factors are compounding, which results in a reduction in the native benthic community.
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Table 2.2-2
Missouri River Power Plants Below Gavins Point Dam as of 2004
Company Plant Name Approximz;[/lev\l/\lee;t Capacity
Nebraska
Nebraska Public Power District Cooper Nuclear Station 758*
Omaha Public Power District Fort Calhoun Nuclear Station 476
Omabha Public Power District Nebraska City 646
Omaha Public Power District North Omaha 662
lowa
MidAmerican Energy Co. Council Bluffs 806
MidAmerican Energy Co George Neal North 950
MidAmerican Energy Co Neal South 644
Missouri
Central Electric Power Coop Chamois 66
Ameren UE Labadie 2,421
Ameren UE Callaway 1,143
Kansas City Power & Light Co Hawthorn 865
Kansas City Power & Light Co latan 670
UtiliCorp United Inc Lake Road 97
UtiliCorp United Inc Sibley 523
City of Independence Missouri City 38
Kansas

Kansas City Board of Public Nearman Creek 225
Utilities
Kansas City Board of Public Kaw 55
Utilities
Kansas City Board of Public Quindaro 208
Utilities

* All ratings are as of 2002. Current rating at CNS is approximately 830 gross MWe at 0.85 pf.

Reference: FAPRI, Table 1
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Table 2.2-3a
Macroinvertebrates—Aquatic Insects
Taxa Trophic group Habitat
Ephemeroptera

Family Ephemeridae

Hexagenia Collector-gatherer Backup, chute, soft
Ephemera Collector-gatherer-predator Backup, marsh
Pentagenia Collector-gatherer Chute, channel, hard

Family Polymitarcyidae

Ephoron

Collector-gatherer

Chute, channel, clay

Tortopus

*

Channel border, clay

Family Oligoneuriidae

Homoeoneuria

Collector-filterer

Channel, sandbar

Family Tricorythidae

Tricorythodes

Collector-gatherer

Channel, chute, sand

Family Caenidae

Caenis

Collector-gatherer-scraper

Chute, channel border

Brachycercus

Collector-gatherer

Channel, chute, sand

Family Heptageniidae

Heptagenia Scraper-collector-gatherer Channel border, chute
Pseudiron Predator-engulfer Channel sandbars
Stenonema Scraper-collector-gatherer Chute, backup, pools
Stenocron Scraper-collector-gatherer Channel border, chute
Anepeorus Predator Channel, chute, borders

Family | eptophlebiidae

Leptophlebia

Collector-gatherer

Backup, marsh, pool

Paraleptophlebia

Shredder-detritivore

Channel, chute, backup

Family Siphlonuridae

Isonychia

Collector

Channel, channel border
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Table 2.2-3a (Continued)
Macroinvertebrates—Aquatic Insects

Taxa Trophic group Habitat

Family Baetidae

Baetis Collector-gatherer-scraper Channel, chute, sandbar
Pseudocleon Scraper Channel, chute, sandbar
Centroptilum Collector-gatherer-scraper Pool, backup, sandbar

Family Baetidae

Heterocloeon Scraper Channel, channel border
Callibaetis Collector-gatherer Backup, marsh, puddle
Dactylobaetis Scraper Backup, marsh, sand

Family Baetiscidae

Baetisca Collector-gatherer-scraper Chute, border, sandbar

Family Emhemerellidae

Ephemerella Collector-gatherer-scraper Chute, backup, marsh

Trichoptera

Family Hydropsychidae

Hydropsyche Collector-filterer Chute, channel borders
Potamyia Collector-filterer Chute, channel borders
Cheumatopsyche Collector-filterer Chute, channel borders

Family Polycentropodidae

Neuroclipsis Shredder-herbivore Chute, backup, marsh
Nyctiophylax Predator-collector-filterer Off channel habitat
Cyrnellus Collector-filterer Off channel habitat

Family Hydroptilidae

Mayatrichia Scraper *
Hydroptila Piercer-herbivore Backwater borders
Agraylea Piercer-herbivore Backwater borders
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Table 2.2-3a (Continued)
Macroinvertebrates—Aquatic Insects

Taxa

Trophic group

Habitat

Family Leptoceridae

Ceraclea Collector-gatherer All aguatic habitat
Nectopsyche Shredder-herbivore Chute, backup, borders
Triaenodes Shredder-herbivore Backup, marsh, puddle

Family Limnephilidae

Pycnopsyche

Shredder-detritivore

Chute, backup, puddle

Family Philiopotamidae

Wormaldia

Collector-filterer

Channel, chute

Family Brachycentridae

Brachycentrus

Collector-filterer

Channel, chute

Diptera

Family Chironomidae

Collector-gatherer-filter

All aquatic habitats

Family Tipulidae

Shredder-detritivore

All aquatic habitats

Family Tephritidae

*

*

Family Tabanidae

Predator

Backup, marsh, puddle

Family Chaobordiae

Predator-engulfer

Backup, marsh, puddle

Family Culicidae

Collector-filterer-gatherer

Backup, marsh, puddle

Family Simuliidae

Collector-filterer

Chute, channel

Family Mycetophilidae

*

*

Family Ceratopogonidae

Predator-gatherer

Backup, marsh, puddle

Family Muscidae

Predator

All aquatic habitats

Family Tachinidae

*

*

Family Stratiomiyidae

Collector-gatherer

Backup, marsh, puddle

Family Agromyzidae

*

*

Family Cecidomyidae

*

*

Family Empididae

Predator

Off channel habitat
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Table 2.2-3a (Continued)
Macroinvertebrates—Aquatic Insects

Taxa Trophic group Habitat
Family Sciaridae * *
Family Dolichopodidae * *
Family Psychodidae Collector-gatherer Backup, marsh, puddle
Family Ephydridae Collector-gatherer Backup, marsh, puddle
Family Phoridae Predator *
Plecoptera

Family Perlidae

Acroneuria Predator Channel, chute, borders
Family Perlodidae

Isoperla Predator Channel, chute, borders
Perlinella * *

Perlesta * *

Family Taeniopterygidae Shredder-detritivore Channel, chute, borders
Odonata

Family Coenagrionidae

Argia Predator Off channel habitat
Ischnura Predator Chute, backup, marsh
Coenagrion Predator Off channel habitat
Agrion Predator Off channel habitat
Enallagma Predator Backup, marsh, puddle

Family Gomphidae

Gomphus Predator Backup, marsh, puddle

Family Libellulidae Predator Oxbow, puddle

Family Lestidae

Lestes Predator Backup, marsh, puddle

Family Aeshinidae Predator Backup, marsh, puddle
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Table 2.2-3a (Continued)

Macroinvertebrates—Aquatic Insects

Taxa

Trophic group

Habitat

Family Calopterygidae

Agrion

Predator

Chute

Coleoptera

Family Halipidae

Shredder-herbivore

Backup, marsh, puddle

Family Dytiscidae

Predator

Backup, marsh, puddle

Family Gyrinidae

Predator

Off channel habitat

Family Dryopidae

Scraper-collector-gatherer

Chute, channel, sandbar

Family Curculionidae

Shredder-herbivore

Backup, marsh, puddle

Family Helodidae

Shredder-herbivore

Oxbow, puddle, marsh

Family Hydrophilidae

Predator

All agquatic habitats

Family Staphylinidae

Predator

Sandbar, dune

Family Elmidae Collector-gatherer-scraper Chute, channel, sandbar
Family Heteroceridae Predator Sandbar, dune
Family Carabidae Predator *

Family Chrysomelidae

Shredder-herbivore

Backup, marsh, puddle

Family Coccinellidae

*

*

Hemiptera

Family Corixidae

Piercer

All aquatic habitats

Family Lygaeidae

*

*

Family Nabidae

*

*

Family Aradidae

*

*

Family Tingitidae

*

*

Family Mesoveliidae

Predator

Backup, marsh, oxbow

Family Cicadellidae

*

*

Family Coreidae

*

*

Family Naucoridae

Predator

Backup, marsh, oxbow
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Table 2.2-3a (Continued)

Macroinvertebrates—Aquatic Insects

Taxa Trophic group Habitat
Family Pleidae Predator Oxbow, puddle, marsh
Family Notonectidae Predator Backup, marsh, oxbow
Family Saldidae Predator Backup, marsh, oxbow
Family Gerridae Predator All agquatic habitats
Family Hebridae Predator Backup, marsh, oxbow

Lepidoptera

Family Pyralidae

Scraper-shredder-herbivore

Off channel habitat

Homoptera

Family Aphididae Herbivore Terrestrial-incidental
Family Cicadellidae Herbivore Terrestrial-incidental
Family Ceropidae Herbivore Terrestrial-incidental
Family Delphacidae Herbivore Terrestrial-incidental
Family Aleyrodidae Herbivore Terrestrial-incidental
Hymenoptera

Family Formicidae Parasitic Terrestrial-incidental
Family Eurytomidae Parasitic Terrestrial-incidental
Family Pteromalidae Parasitic Terrestrial-incidental
Family Braconidae Parasitic Terrestrial-incidental

* Information not provided from source document.
Reference: NAS, Appendix A, Table 1
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Table 2.2-3b
Macroinvertebrates—Unionid Mollusks

Platte River

Missouri River

Anodonta imbecillis

Anodonta g. grandis

Anodonta g. grandis

Anodonta g. corpulenta

Anodontoides ferussacianus

Anodonta suborbiculata

Strophitus u. undulatus

Lasmigona complanata

Lasmigona complanata

Tritogonia verrucosa

Quadrula quadrula

Quadrula quadrula

Quadrula p. pustulosa

Truncilla truncata

Fusconaia flava

Leptodea fragilis

Uniomerus tetralasmus

Leptodea leptodon

Leptodea fragilis

Potamilus ohiensis

Potamilus alatus

Lampsilis teres f. teres

Potamilus ohiensis

Toxolasma parvus

Ligumia subrostrata

Lampsilis teres f. teres

Lampsilis radiata luteola

Lampsilis ventricosa

Corbicula fluminea

Elliptio dilatata

Reference: NAS, Appendix A, Table 2

Note: The NAS list does not include the invasive Asian clam (corbicula fluminea) or zebra

mussel (Dreissena polymorpha).
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Table 2.2-4
Fish Species in the Lower Missouri River

Chestnut lamprey (Icthyomyzon castaneus) Western silvery minnow (Hybognathus

argyritis)

Lake sturgeon (Acipenser fulvescens) Plains minnow (Hybognathus placitus)

Shovelnose sturgeon (Scaphirhyncus
platorynchus)

Brassy minnow (Hybognathus hankinsoni)

Pallid sturgeon (Scaphirhyncus alba)

Bluntnose minnow (Pimephales notatus)

Paddlefish (Polyodon spathula)

Fathead minnow (Pimephales promelas)

Shortnose gar (Lepisosteus platostomus) Central stoneroller (Campostoma anomalum)

Longnose gar (Lepisosteus osseus) Blue sucker (Cycleptus elongates)

Bowfin (Amia calva) Bigmouth buffalo (Ictiobus cyprinellus)

American eel (Anguilla rostrata) Black buffalo (Ictiobus niger)

Rainbow smelt (Osmerus mordax) Smallmouth buffalo (Ictiobus bubalus)

Skipjack herring (Alosa chrysochloris) River carpsucker (Carpiodes carpio)

Alabama shad (Alosa alabamae) Quillback (Carpiodes cyprinus)

Gizzard shad (Dorosoma cepedianum) White sucker (Catostomus commersoni)

Goldeye (Hiodon alosoides) Golden redhorse (Moxostoma erythrurum)

Mooneye (Hiodon tergisus) Shorthead redhorse (Moxostoma

macrolepidotum)

Northern pike (Esox lucius) Black bullhead (Ameiurus melas)

Carp (Cyprinus carpio) Yellow bullhead (Ameiurus natalis)

Goldfish (Carassius auratus) Channel catfish (Ictalurus punctatus)

Grass carp (Ctenopharyngodon idella) Blue catfish (Ictalurus furcatus)

Bighead carp (Hypophthalmicthys nobilis) Freckled madtom (Noturus flavus)

Silver carp (Hypophthalmicthys molitrix) Flathead catfish (Pylodictus olivaris)

Golden shiner (Notemigonus crysoleucas) Stonecat (Noturus flavus)

Creek chub (Semotilus atromaculatus) Burbot (Lota lota)

Silver chub (Hybopsis storeriana) Plains killifish (Fundulus kansae)

Gravel chub (Hybopsis x-punctata) Mosquitofish (Gambusia affinis)
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Table 2.2-4 (Continued)
Fish Species in the Lower Missouri River

Speckled chub (Hybopsis aestivalis) Brook silverside (Labidesthes sicculus)

Flathead chub (Hybopsis gracilis) White bass (Morone chrysops)

Sicklefin chub (Macrhybopsis meeki) Striped bass (Morone saxatilis)

Sturgeon chub (Macrhybopsis gelida) Hybrid striped bass (Morone chrysops x
saxatilis)

Suckermouth minnow (Phenacobius mirabilis) Largemouth bass (Micropterus salmoides)

Emerald shiner (Notropis atherinoides) Spotted bass (Micropterus punctulatus)

Silverband shiner (Notropis shumardi) Green sunfish (Lepomis cyanellus)

Redfin shiner (Notropis umbratilis) Orangespotted sunfish (Lepomis humilis)

Common shiner (Notropis cornutus) Longear sunfish (Lepomis megalotis)

Striped shiner (Notropis chrysocephalus) Bluegill (Lepomis macrochirus)

River shiner (Notropis blennius) Rock bass (Ambloplites rupestris)

Bigmouth shiner (Notropis dorsalis) White crappie (Pomoxis annularis)

Bigeye shiner (Notropis boops) Black crappie (Pomoxis nigromaculatus)

Spotfin shiner (Notropis spilopterus) Walleye (Stizostedion vitreum)

Red shiner (Notropis lutrensis) Sauger (Stizostedion canadense)

Sand shiner (Notropis stramineus) Slenderhead darter (Percina phoxocephala)

Mimic shiner (Notropis v.volucellus) Logperch (Percina caprodes)

Ghost shiner (Notropis buchanani) Johnny darter (Etheostoma nigrum)

Rosyface shiner (Notropis rubellus) Orangethroat darter (Etheostoma spectabile)

Channel shiner (Notropis v. wickliffi) Freshwater drum (Aplodinotus grunniens)

Central silvery minnow (Hybognathus nuchalis)

Reference: USACE 2003, Table 3.3-2

2-38



Cooper Nuclear Station
Applicant’'s Environmental Report
Operating License Renewal Stage

2.3 Groundwater Resources

The site is located on an alluvial plain bordering the west bank of the Missouri River at RM 532.5
(1960 river miles). This portion of the Missouri River is referred to as the Lower Brownville Bend.
It is situated on the first bottomland of the broad, nearly level, flood plain which is approximately
six miles wide at the site. The natural relief is about ten feet. The USACE has stabilized the
channel by use of pile dikes and bank protection. This control prevents meandering of the river
within the alluvial flood plain. [NPPD 2008b, Sections 1l-4.1 and 11-5.1.1] The eastern bank of the
Missouri River is chiefly a densely forested land typical of the unarable bluffs that run parallel to
the Missouri River. To the west there are bluffs that peak at 1,100 feet, but average 1,000 feet
along the stretch of river from Brownville to Nemaha [NPPD 1971, Section 111-3.2]. Beyond the
bluffs the land is gently rolling farmlands.

The station site grade level of 903 feet AMSL has been raised 13 feet above the natural grade
level of 890 feet AMSL, in order to bring final grade one foot above the existing 902 feet AMSL
levee constructed by the USACE. The immediate station site area, excluding the switchyard,
which is west of the levee, was filled to elevation 903 feet AMSL, one foot higher than the top of
the levee. This fill extends around the station buildings. [NPPD 2008b, Sections II-2.1 and II-
4.2.2.2] The site slopes generally east, with surface drainage toward the Missouri River.

2.3.1 Geology

The OL ER described the regional and local geology in detail. In southeastern Nebraska,
northeastern Kansas, northwestern Missouri, and southwestern lowa, the early Paleozoic era
was characterized by long marine invasions, evidenced by thick beds of limestone, dolomite,
sandstone, and shale. In later Paleozoic time during the Permian, Pennsylvanian, and
Mississippian periods, short, frequent, alternating cycles of marine and continental deposition
occurred. Thin beds of coal, numerous layers of limestone and shale, and some layers of impure
sandstone resulted from these changes in depositional environment. [NPPD 1971, Section llI-
3.7.1]

In the structural development of the midcontinent, a major change occurred in the late
Mississippian or early Pennsylvanian when the Nemaha Anticline (arch of stratified rock), broadly
folded in earlier geologic time, was upfaulted. By the end of the Paleozoic, probably all structural
development had ceased in the four state area bordering the Missouri River valley. This is
evidenced by the relatively undisturbed beds of the Dakota formation of the Cretaceous period,
indicating little tectonic or deforming activity since the end of the Permian. [NPPD 1971, Section
1-3.7.1]

The granite basement rock controls the major geologic structures of the area, which are the
Nemaha Anticline, the Redfield Anticline, and the Forest City Basin. Associated with the
anticlines are two faults, the Humboldt Fault and the Thurman-Wilson Fault. The Nemaha
Anticline developed mountainous relief late in the Paleozoic era and was subsequently buried.
The Nemaha Anticline trends southward from Omaha, through Nebraska, across Kansas, and
into northern Oklahoma. The Humboldt Fault, about twenty miles from the site at its closest
point, has apparently ceased in major techtonic activity since Permian time; however, it is
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believed that deep seated adjustments are still continuing and are the cause of earthquakes
along the Nemaha Anticline. The Forest City Basin, east of the Humboldt Fault, underlies the
site and consists of approximately 3,500 feet of sedimentary rocks. Geologic survey and
subsurface exploration did not give any evidence of faulting at the site. [NPPD 1971, Section lll-
3.7.2]

During the Pleistocene period, four different ice sheets covered the central interior of North
America, including the valleys of the Missouri River. The first two ice sheets, the Nebraskan and
Kansan, extended south into northern Kansas, leveling the terrain and depositing till and glacio-
fluvial materials. These were followed by the third and fourth, the Illinoian and Wisconsin ice
sheets. The four ice sheets, accompanied by inter-glacial stages, created the geologic make-up
of the Missouri River valleys. The valleys were first filled during the advance of the Nebraskan,
partially reopened during the Aftonian interglacial stage, filled again by the Kansan, partially
reopened during the Yarmouth inter-glacial stage, and again partially refilled with alluvium during
the lllinoian. Near the end of the Wisconsin glaciation, the melt waters removed much of the
material in the valleys. Before all the material was removed, arid conditions prevailed and the
Permian loess was deposited on the uplands adjacent to the valleys. [NPPD 1971, Section IlI-
3.7.1]

The principal geologic strata in the region in order of increasing depth are soil deposits,
sedimentary rocks, and deep basement igneous rocks. The soil deposits consist of loess and till
in the uplands, and either stratified or heterogeneous alluvium in the flood plains. Thickness of
deposits varies from a few feet to about 100 feet for loess, none to several feet for till, and less
than 10 feet to more than 100 feet for alluvium. The rock strata are gently dipping sedimentary
rocks mainly Paleozoic in age. Alternating beds of shale, limestone, sandstone, and occasional
thin beds of coal are present. The total thickness near the site is over 3,500 feet. The deep
basement igneous rocks are Precambrian in origin, chiefly primary granite or granitoid rocks.
[NPPD 2008b, Section 11-5.1.3]

The site stratigraphy is best represented by a section through the bluffs along the western
boundary of the site. It shows Peorian loess, Kansas till, limestone and shale of the Permian
system, and limestone, shale, sandstone, and occasional thin beds of coal of the Pennsylvanian
system. The contact between the two systems is unconformable and occurs in the bluff at
approximately elevation 930 feet AMSL. [NPPD 2008b, Section II-5-39] A generalized columnar
section is shown in Figure 2.3-1.

Locally, four principal types of soils are found, each of different geologic origin: loess and till in
the bluffs and alluvial and glacial deposits in the flood plains. The loess are wind blown silts and
have created the bluffs to the west of CNS. The topography of the loess reflects the surface
configuration of the underlying till or rock. Its ability to maintain steep faces is responsible for the
near vertical slopes in the upper portion of the bluffs. [NPPD 2008b, Section 11-5.1.4]

The Kansan till underlies the loess. It is a heterogeneous mixture of clay, silt, sand, gravel,
cobble, and boulder, and is five to ten feet thick. In an unleached and unoxidized condition, it is
commonly dark gray silty clay which contains erratics and locally derived cobbles and boulders.
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Sand lenses are distributed throughout the deposit. Complete removal of calcareous minerals in
the upper limits of the till produces the highly tenacious gumbotil. The alluvial deposits in the
flood plain at the site vary in thickness from 62 to 71 feet. Two major subtypes of different
geologic origin are present: the surficial fine grained soils and the underlying sands. [NPPD
2008b, Section 11-5.1.4]

The surficial fine grained soils are recent alluvial deposits derived from the meandering Missouri
River and consist of meander belt and back swamp deposits, ranging in thickness from 10 to 25
feet. For the most part, these deposits are silty sand, silty clay, and clay, and may be
encountered in localized pockets or in complex combinations. The underlying sands appear to
be either fluvial or glacial outwash deposits, or both. The amount of silt and clay size particles is
generally small. The particles grade from fine to coarse with increasing depth. Lenses of clay,
coarse sand, and fine gravel are distributed irregularly throughout the deposit. [NPPD 1971,
Section 111-3.7.3]

2.3.2 Regional Groundwater

The Western Interior Plains Aquifer System lies deep beneath the CNS site, but is not used as a
source of groundwater. The Western Interior Plains aquifer system, which is illustrated in the
United States Geological Survey (USGS) Ground Water Atlas of the United States, underlies
most of Kansas, the eastern and southern parts of Nebraska, and a small area in west-central
Missouri [USGS 1997, Fig. 118]. The aquifer system consists of water-yielding dolomite,
limestone, and sandstone that are stratigraphically equivalent to aquifers of the Ozark Plateaus
aquifer system. However, in contrast to the Ozark Plateaus system, the Western Interior Plains
aqguifer system contains no freshwater. The Western Interior Plains aquifer system consists of
lower aquifer units in rocks of Ordovician and Cambrian age, a shale confining unit of
Mississippian and Devonian age, and an upper aquifer unit of Mississippian limestone. The
thickness of the aquifer system (including the confining unit) ranges from less than 500 feet to
more than 3,000 feet. Dissolved-solids concentrations of water in the Western Interior Plains
aquifer system are greater than 1,000 mg/l everywhere. In thick, deeply-buried parts of the
aquifer system, dissolved-solids concentrations of more than 200,000 mg/l have been reported.
Little water is withdrawn from the Western Interior Plains aquifer system because the aquifer
system is deeply-buried and contains highly mineralized water. [USGS 1997]

The CNS site overlies a surficial freshwater aquifer system consisting of alluvial deposits of the
Missouri River stream valley aquifer and glacial deposits of the Glacial Drift Aquifer. The
groundwater aquifers surrounding the site are illustrated by Figure 2.3-2. These aquifers are
hydraulically connected in some places. For example, many of the glacial-drift aquifers in
northern Missouri, northeastern Kansas, and eastern Nebraska occupy ancient stream channels
that have been eroded into bedrock. At locations where modern streams follow the ancient
drainage patterns, the alluvial deposits of sand and gravel that compose a stream-valley aquifer
may lie directly on glacial outwash that also consists of sand and gravel. Much of the sand and
gravel of the stream-valley aquifers in Missouri and eastern Kansas and Nebraska has been
reworked from older glacial-drift deposits and, therefore, may be difficult to distinguish from
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glacial outwash. Most of the water in the surficial aquifer system is under unconfined conditions.
[USGS 1997]

Glacial Drift Aquifer

CNS lies within the Missouri River Stream Valley aquifer, described below. According to several
sources, including the USGS, the Glacial Drift Aquifer is indistinguishable from the stream-valley
aquifers in some locations. A more detailed description is available in the USGS Groundwater
Atlas of the United States.

The maximum southern extent of glacial ice and glacial-drift deposits was about the present
location of the Missouri River in Missouri and just south of the Kansas River in northeastern
Kansas (Figure 2.3-2). The glacial deposits are pre-lllinoian and thus are older than deposits in
states to the north and east. Some of the drift might be of late Pliocene age, whereas most
glacial deposits in North America are considered to be Pleistocene. [USGS 1997]

Although deposits of glacial drift extend over wide areas, most were laid down directly by the ice;
are fine grained, poorly sorted, or both; and, therefore, yield only small amounts of water to wells.
The thickness of glacial drift generally is 100 to 200 feet, but locally is greater than 400 feet in
western Missouri and northeastern Kansas. In southeastern Nebraska, local drift thicknesses of
more than 350 feet have been reported. Melt-water created an extensive stream network in front
of the advancing ice, and the streams deposited gravel, sand, and finer sediments as alluvium
along the courses of pre-glacial bedrock valleys. [USGS 1997]

Complex inter-bedding of fine- and coarse-grained material is characteristic of the glacial
deposits. The lens-like shape of some of the beds is the result of meandering of the melt-water
streams across their valley floors and of periodic changes in stream-channel locations. Yields of
wells completed in the glacial-drift aquifers are highly variable and range from less than 10 to
about 1,000 gpm. Large diameter wells that penetrate several thick, saturated, highly permeable
sand beds yield the most water. Even in places where wells penetrate only one thin sand bed in
the glacial-drift deposits, yields are generally larger than those of wells completed in the
underlying bedrock. Transmissivity values that range from 200 to 13,000 feet squared per day
have been reported from aquifer tests in glacial-drift aquifers in Kansas. The larger
transmissivity values represent places where several thick sand beds were encountered by
wells; the smaller values indicate that thin sand beds with low permeability were penetrated.
[USGS 1997]

Movement of water in the glacial-drift aquifers is from recharge areas to discharge areas along
major modern streams. Much of the water moves along short flow paths to the nearest surface-
water body, where it discharges. A small amount of the water percolates downward and enters
underlying bedrock aquifers. [USGS 1997]

Missouri River Stream Valley

Alluvial deposits along the Missouri River form an important stream-valley aquifer from the lowa-
Missouri State line to the junction of the Missouri and the Mississippi Rivers; small areas of
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similar deposits in eastern Nebraska compose local aquifers. The deposits partly fill an
entrenched bedrock valley that ranges from about 2 to 10 miles wide. In many places in northern
Missouri, the bedrock contains slightly saline to saline water, and the stream-valley aquifers,
along with aquifers in glacial drift, are the only sources of fresh ground water. [USGS 1997]

The part of the stream-valley aquifer along the Missouri River between St. Charles and Jefferson
City, Missouri, described in USGS literature, appears to be generally representative of the
segment near CNS as well.

The stream-valley aquifer consists of clay, silt, sand, and gravel. Gravel and sand generally are
most common in the lower parts of the aquifer. Poorly permeable silt and clay are prominent in
the upper part of the aquifer and locally create confined conditions. Sandstone, limestone,
dolomite, and shale of Pennsylvanian and Mississippian age mostly compose the bedrock that
underlies the stream-valley aquifer in western Missouri. [USGS 1997]

The alluvial material of the stream-valley aquifer between St. Charles and Jefferson City,
Missouri, averages about 90 feet in thickness, but is locally as much as 160 feet thick. The
saturated thickness of the aquifer averages about 80 feet. Reported yields of wells completed in
the aquifer range from less than 100 to about 3,000 gpm. [USGS 1997]

As noted above, the alluvial deposits in the floodplain at the site vary in thickness from 62 to 71
feet [NPPD 2008b, Section 11-5.1.4]. The saturated thickness of these deposits appears to be
approximately 50 feet, based on review of registered well records at the site. [NDNR 2008]

Recharge to the stream-valley aquifer is by infiltration of precipitation, seepage of water from the
Missouri River to the aquifer during periods of high streamflow, and inflow from bedrock aquifers.
Discharge from the aquifer is by evapotranspiration, withdrawals by wells, and seepage to the
Missouri River during periods of low streamflow. The general direction of water movement in the
stream-valley aquifer is downstream and toward the river. [USGS 1997]

2.3.3 Local Groundwater

Groundwater at the site occurring near the river is primarily taken from the sand and gravels in
the alluvium over the bedrock. Although the unconsolidated sediments are mostly sand, some
silt and clay seams, probably discontinuous, are found in the upper 15 feet of the deposit and in
discontinuous lenses at a depth of about 40 feet. Over 90 percent of the deposit is loose to
medium dense, fine to coarse, sand. From the hydrologic point of view, the sand deposits
constitute an open hydraulic system with the Missouri River. This means that, with respect to the
river, ground water will seasonally discharge to the river or be recharged by the river depending
on river stage. [NPPD 2008b, Section 11-4.4.1]

As noted above the alluvial deposits in the flood plain at the site are of two major subtypes: the
surficial fine grained soils and the underlying sands. The surficial fine grained soils are recent
alluvial deposits derived from the meandering Missouri River. The surficial soils consist of
meander belt and back swamp deposits, ranging in thickness from 10 to 25 feet. For the most
part, these deposits are silty sand, sandy silt, silty clay, and clay, and may be encountered in
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localized pockets or in complex combinations. The underlying sands appear to be either fluvial
or glacial outwash deposits or both. The amount of silt and clay size particles is generally small.
They grade from fine to coarse with increasing depth. Lenses of clay, coarse sand, and fine
gravel are distributed irregularly throughout the deposit. [NPPD 2008b, Section 11-5.1.4]

The average rainfall in the area is about 30 inches per year. Essentially all of the precipitation
falling on the flood plain is infiltrated into the subsurface, where it is consumed in support of
crops. The excess over transpiration and pellicular requirements filters down to the water table
(879 feet AMSL) about 10 feet below the original surface at the plant site. A higher percentage of
water falling on the uplands west of the bluff line goes into run off. Most of this is discharged into
drainage ditches located between the site and the bluff line. [NPPD 2008b, Section 11-4.4.1]

In the general area of the site, ground water flow has a component parallel to and a component
perpendicular to the Missouri River. A study of groundwater elevations showed that the
groundwater level is governed by the elevation of the river since the unconsolidated surficial
sediments in the site area constitute an open hydraulic system with the river. The flow is
generally toward the river from the northwest on the Nebraska side and toward the river from the
northeast on the Missouri side. The maximum rate of flow is approximately 3.5 feet per day.
During the early site field investigations, groundwater levels varied between approximately 878
and 890 feet AMSL. [USAEC, p. 1l-24]

2.3.4 Groundwater Use

CNS lies within the Nemaha River Basin in Nebraska, which is under the management of the
Nemaha Natural Resources District (NNRD) (see Figure 2.3-3). The Nemaha River Basin
(Basin) in Nebraska is defined as the areas of Nebraska south of the Platte River Basin that drain
directly into the Missouri River and includes the Missouri River below its confluence with the
Platte River. Major streams in the Basin include Weeping Water Creek, the Little Nemaha River,
the Big Nemaha River, and the Missouri River. The total area of the Basin is approximately 2,800
square miles and includes all of Johnson, Nemaha, Otoe, and Richardson Counties and portions
of Cass, Gage, Lancaster, and Pawnee Counties. [NDNR 2006, p. N-1]

Groundwater in the Basin is used for a variety of purposes: domestic, industrial, livestock,
irrigation, and others. There are 1,400 registered groundwater wells within the Basin as of
October 1, 2005, according to the Nebraska Department of Natural Resources (NDNR)
registered groundwater wells database. Not all wells are registered in the NDNR database,
especially stock and domestic wells, which are not required to be registered if drilled prior to
1993. Certain dewatering and other temporary wells are also not required to be registered.
Irrigation is the largest consumer of ground water, with approximately 46,000 acres being
supplied with water from approximately 400 wells as of October 1, 2005. [NDNR 2006, p. N-3]

A search of the NDNR website identified registered water wells within the Station vicinity. The
water well database includes all irrigation wells installed since 1953 and all water wells since
1993. The database search revealed 351 water wells within Nemaha County [NDNR 2008]. Ten
of the 351 recorded water wells are owned by NPPD or Consumers Public Power District (CPPD)
(predecessor of NPPD). Two of the ten wells registered to NPPD are shown as having been
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decommissioned and were replaced by two new wells with the same registration numbers (G-
100339 and G-100340). Three water wells have recently been installed by the Nebraska Game
and Parks Commission (NGPC) (Registration Numbers: G-146401A, G-146401B, and G-
146401C) between approximately 1.5 and 1.8 miles to the south southwest. The City of Auburn,
Nebraska, has an inactive observation well located approximately 1.9 miles south of CNS. (G-
142071). [NDNR 2008]

A search performed and provided by the Missouri Department of Natural Resources did not
identify any registered wells within two miles of the site in Atchison County, Missouri [MDNR
2008a, MDNR 2008b]. Since the direction of groundwater flow in Atchison County is toward the
Missouri River, which lies between pumping wells at CNS and Missouri groundwater users, it
would not be expected that groundwater use at CNS would have any impact on any Atchison
County users [USGS 1997].

Section 2.10.1 describes the public water systems within 10 miles of CNS. These community
water systems in Nemaha County include the City of Auburn, the City of Nemaha, Nemaha
County Rural Water District No. 1 (RWD #1), Nemaha County RWD #2, and the City of Peru.

The closest community water system to CNS is the Nemaha Municipal Water System, whose
wellhead protection area eastern boundary is located approximately 1.65 miles southeast of CNS
[NDEQ 2008]. The Nemaha Municipal Water System serves the Village of Nemaha and is
supplied by two wells with an average depth of 60 feet at a rated capacity of 216,000 gpd.
Average capacity is 17,500 gpd, and a peak demand of 30,000 gpd. Treatment is not required.
[NPPD 2008c] Nemaha's public water system serves a residential population of 188, with 82
residential connections and three commercial connections [NDHHS 2008d].

The Nemaha County Rural Water District No. 1 wellhead protection area is located immediately
west of the Nemaha Municipal Water System wellhead protection area, and approximately 2.25
miles west southwest of CNS at its closest point [NDEQ 2008]. The Nemaha County Rural Water
District No. 1 is supplied by two active wells. The Nemaha County RWD #1 public water system
serves a residential population of 800, with approximately 200 residential connections and 50
commercial connections. [NDHHS 2008e] Nemaha RWD#1 serves rural Nemaha County
including the Village of Brownville, Nebraska.

The Auburn Board of Public Works operates the Auburn Municipal Water System. All of the
Auburn water supply is provided by groundwater. Eleven wells can deliver up to 1,728,000 gpd of
high quality, filtered, disinfected, and fluoridated water to all Auburn residences. Tight soll
formations yield extremely pure water. The water system continues to meet all state and federal
regulations. [Auburn] Auburn's system has an average capacity of 700,000 gpd, with a peak
demand of 1,181,700 gpd, and storage capacity of 1,650,000 gallons. Auburn's treatment plant's
reported capacity is approximately 1,200 gpm. Auburn is reported to have available capacity for
additional industrial development, indicating relatively stable groundwater levels in recent years.
[NPPD 2008a]

The Peru Municipal Water System serves the municipality of Peru in Nemaha County. The Peru
system is supplied by two wells with an average depth of 60 feet at a rated capacity of 576,000
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gpd. Average capacity is 83,000 gpd, and a peak demand of 113,500 gpd. Treatment includes
filtration and chlorination, with a daily capacity of 100,000 gallons. [NPPD 2008d] Peru's public
water system serves a residential population of 923, with 82 residential connections and three
commercial connections [NDHHS 2008f].

There are thirteen Community Wellhead Protection Areas (WHPA) in Nemaha County, Nebraska,
including four within a ten-mile radius of CNS: Village of Nemaha, Nemaha County Rural Water
District #1, City of Auburn, and Village of Stella. The NPPD/CNS Non-Transient Non-Community
Public Water System is also included in the NDEQ database for systems with a wellhead
protection area equal to 1,000 feet radius. Although NDEQ's website identifies the Village of
Brownville, as having a WHPA, NDEQ's Program Coordinator has stated that Brownville is now
serviced by the Nemaha County RWD #1, and Brownville's wells are no longer active or
considered by NDEQ to have a WHPA. [NDEQ 2008]

There are thirty wells that have been identified within two miles of the plant site (Table 2.3-1). All
but four are registered by the NDNR or the USGS. Four wells have been cited in the CNS
Updated Safety Analysis Report (USAR), as follows:

(1) Farm well approximately 0.7 miles south-southwest from the reactor building, for
domestic use, 1%" casing size, pump less than 10 gpm, and static water level
approximately 15 feet. Driven sand point installation will not permit drawdown
measurements.

(2) Farm well approximately 0.7 miles south-southwest from the reactor building, for
livestock use, seven-inch casing size, pump less than 10 gpm, static water
approximately 15 feet. The domestic type installation does not include the means
for drawdown measurements.

(3) Farm well approximately 0.8 miles west from the reactor building, for domestic
and livestock use. The well is hand-dug, approximately 3% feet in diameter with a
rock-lined wall. Well capacity is less than 10 gpm and static water level is
approximately 15 feet. Drawdown data are not available.

(4) Farm well approximately 1.0 miles west-northwest from the reactor building. This
is an abandoned, hand-dug, rock-lined well on an abandoned farmstead.
[CRA, Section 2.3.5]

The USGS database lists three wells within two miles of CNS (see Table 2.3-1). One well is
approximately 1.8 miles northwest of the site and identified as a groundwater well used once for
water level measurements in 1968. The remaining two wells identified as groundwater wells, are
located approximately 1.8 miles east southeast and approximately 2.0 miles east northeast of the
site. [USGS 2007a]

All of the wells within one mile of the CNS site are small farm wells that were installed to supply
domestic and livestock water needs for the individual farmsteads. There are only two occupied
farmsteads within a one-mile radius of the plant. For a distance of five river miles downstream,
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there are six Nebraska farmsteads within a mile of the river. Shallow, low capacity, hand-dug or
sandpoint wells are the normal sources of water supply for these farmsteads. These wells fall
into three classes: drilled and cased wells, hand-driven sand points, and hand-dug, rock- or
brick-lined wells. The wells are shallow and draw their water from the same general aquifer,
which yields very high solids water with high iron and manganese concentrations. Because of
the private nature of these domestic wells and absence of test connections, data are not
available for maximum pumping rates and water levels. However, a pumping rate of less than 10
gpm is consistent with these types of wells. [CRA, Section 2.3.5; NPPD 2008b, Section 11-4.4.2].

The site uses two wells, registered with the NDNR as G-030088 and G-030089, for supplying
potable water to the facility [NDNR 2008]. They are approximately 150 feet apart, located on a
north-south line approximately 860 feet west and 250 feet north of the reactor building. Both
wells are over 60 feet deep and currently each have a registered capacity of approximately 500
gpm. However, current total pumping capacity is 250 gpm for both wells. The normal pumping
rate is anticipated to be 125 gpm, with one well in service at a time. Maximum short-term plant
demand is approximately 250 gpm which is the capacity of the plant Makeup Water Treatment
System. [NPPD 2008b, Section 11-4.4.2] A third site well (NDNR Registration No. G-040718) was
installed in 1973 and is currently used by the CNS Fire Protection personnel for training
exercises. Maximum registered capacity of this well was reported to be approximately 750 gpm
with a depth of 73 feet. [NDNR 2008]

River Wells A and B are industrial wells that supply water for pump seals (G-100339 and G-
100340). Available well construction and survey data for the River Wells are listed in Table 2.3-1.
According to a review of CNS engineering drawings, the River Wells A and B have been
relocated and redrilled at their current locations.

Existing monitoring wells at the Station include three decomissioned piezometers (G-143738A,
G-143738B, and G-143738C). These three piezometers were installed during the soil boring
investigation program associated with the Independent Spent Fuel Storage Installation (ISFSI)
project. The primary purpose for the installation of these piezometers was to obtain groundwater
levels/gradients across the Station property. [NDNR 2008]

The passage of LB 962 in Nebraska in 2004 is anticipated to have a major impact on water in
Nebraska. It requires that the NDNR evaluate every river basin in Nebraska and make a
determination whether a basin is fully appropriated or over-appropriated. NDNR announced in
2005 that after reviewing the best available data, the Nemaha River Basin will not be declared
fully appropriated. This means there will be no restrictions on the drilling of new wells and the
State will continue to issue surface water permits as long as flows are present. [NDNR 2006;
NNRD 2005]

At this time, there are restrictions on the installation of additional wells in the NNRD. The limited
restriction is a temporary moratorium on large capacity wells, for which a potential new well
owner can apply for a waiver. Contact with a representative with the NNRD indicated there have
been no groundwater use conflicts in the Missouri River Valley alluvial aquifer around Cooper
[NNRD 2008].
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NEI 07-07 (August 2007) was developed to describe the industry's Groundwater Protection
Initiative (GPI). The GPI identifies actions to improve utilities' management and response to
instances where the inadvertent release of radioactive substances may result in low, but
detectable levels of plant-related materials in subsurface soils and water. As part of this GPI,
NPPD routinely collects and analyzes onsite groundwater samples to monitor for potential
radioactive releases via ground water pathways at the site in accordance with site procedures
[CNS 2008a]. Additional wells that were installed as part of the NEI GPI to supplement an
already existing onsite groundwater sampling program included wells G-149001A through G-
149001K (see Table 2.3-1). Currently no levels above background have been recorded.

Table 2.3-1 provides the location and available information regarding known registered and
currently identified wells, including inactive, abandoned, and decommissioned wells within two
miles of CNS.

Table 2.3-1
Identified Wells Within Two Miles of CNS

. Well Ap_proximate Capacity _

Registered Well ID D(?‘F;h Dlstgirlge to Status (gpm) Primary Use
G-0300882 62 On site Active 503 Potable Water
G-0300892 62 On site Active 530 Potable Water
G-0407182 73 On site Active 750 Fire Protection

Training

G-1003402 75 On site Active 150 River well
G-1003392 71 On site Active 150 River well
G-1420712 62 1.9miS Inactive N/A Observation
G-143738A% 25 On site Decommissioned N/A Observation
G-143738B? 25 On site Decommissioned N/A Observation
G-143738C? 25 On site Decommissioned N/A Observation
G-146401A% 59 1.6 mi SW Active N/A Other
G-146401B2 58 1.4 mi SW Active N/A Other
G-146401C? 56.5 1.7 mi SSW Active N/A Other
G-149001BP 40 On site Active N/A Observation
G-149001CP 90 On site Active N/A Observation
G-149001DP 41 On site Active N/A Observation
G-149001AP 41 On site Active N/A Observation
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Table 2.3-1 (Continued)
Identified Wells Within Two Miles of CNS

Well Approximate Capacit
Registered Well ID Depth Distance to Status pacity Primary Use
- (gpm)
(ft.) Site
G-149001EP 38 On site Active N/A Observation
G-149001FP 80 On site Active N/A Observation
G-149001GP 41 On site Active N/A Observation
G-149001HP 42 On site Active N/A Observation
G-1490011° 40 On site Active N/A Observation
G-149001JP 99 On site Active N/A Observation
G-149001KP 45 On site Active N/A Observation
Farm well® N/A 0.7 mi SSW Active 10 Domestic
Farm well® N/A 0.7 mi SSW Active 10 Farm
Farm well® N/A 0.8mi W Active 10 Farm
Farm well® N/A 1.0 mi WNW Abandoned N/A N/A
USGS 80 1.8 mi NW N/A N/A Observation
402236095401301¢
USGS N/A 1.8 mi ESE N/A N/A Observation
4021130953559014
USGS N/A 2.0 mi ENE N/A N/A Observation
4022150953550014

N/A - Information not available

a. NDNR 2008

b. NPPD 2008f

c. NPPD 2008b, Section 11-4.4.2
d. USGS 2007a

2.4 Critical and Important Terrestrial Habitats

The site and its associated transmission system lie within the Missouri Alluvial Plains level IV
ecoregion. The transmission lines included within the scope of license renewal are discussed in
Section 3.2. This ecoregion is described as a glaciated, level floodplain of alluvium with elevation
ranging from 800 to 1,200 feet above sea level. Within this ecoregion, the dominant vegetation
includes a combination of northern floodplain forest with cottonwood (Populus deltoides), green
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ash (Fraxinus pennsylvanica), boxelder (Acer negundo), elm (Ulmus spp.), lowland tallgrass
prairie with big bluestem (Andropogon gerardii), prairie cordgrass (Spartina pectinata),
switchgrass (Panicum virgatum), and various sedges. The majority of land within this ecoregion
is intensively farmed for corn and soybeans and is a transportation corridor with most areas
drained by surface ditches, land grading, or protected by dams or levees. [Chapman et al.]

Table 2.4-1 provides cover types and approximate percentage of each area within the 1,359 acre
site with site land use illustrated in Figure 2.4-1. Areas along the west side of the Missouri River,
in Nemaha County, Nebraska, where the CNS site is located are composed primarily of alluvial
bottomland with some rolling floodplain atop bluffs. A stand of ash, elm, cottonwood, and
scattered eastern red cedar (Juniperus virginiana) is found on the bluffs bordering the west side
of the station property [USAEC, Section II.E.1]. The majority of bottomland in Nemaha County is
farmed. On the east side of the Missouri River in Atchison County, Missouri, the 239 acres of
CNS is comprised primarily of forested riparian bottomland. The site is dominated by native
bottomland plant species including cottonwood, sycamore (Platanus occidentalis), silver maple
(Acer saccharrinum), black willow (Salix nigra), boxelder, button bush (Cephalanthus
occidentalis), and false indigo (Amorpha fruticosa). There are also invasive plant species at this
site along the Missouri River, both exotic and native. The exotic invasive species include reed
canary grass (Phalaris arundinacea) and purple loosestrife (Lythrum salicaria). The one native
species at the site that tends to be invasive is the eastern red cedar. [NRCS 2007] The invasive
common reed (Phragmites austrailis) is a non-native species recently added to the state’s
noxious weed list by the Nebraska Department of Agriculture, and may be found along the
Missouri River in the vicinity of CNS [NDA].

Table 2.4-1
CNS Land Cover Types
oo Nebraska Missouri
Description a b
Percent Percent
Industrial 8.3 0
Cropland / Pasture 81 16
Deciduous Forest 10 82.8
Streams / Canals 0.7 1.2
Totals 100.0 100.0
a. UNL 2008
b. MSDIS

Within the site boundary of CNS there are three mapped federal jurisdictional wetlands (see
Figure 2.4-2). Within a 6-mile radius of CNS there are more than 700 wetlands included in the
USFWS wetlands inventory database [includes USACE jurisdictional and non-jurisdictional
wetlands (see Figure 2.4-3)] [USFWS 20074a].
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Mammals common to the area around CNS and potentially found within the transmission line
right-of-way include white-tailed deer (Odocoileus virginiana), raccoon (Procyon lotor), coyote
(Canis latrans), eastern cottontail rabbit (Sylvilagus floridanus), eastern fox squirrel (Sciurus
niger), muskrat (Ondatra zibethicus), beaver (Castor canadensis), mink (Mustela vison), bobcat
(Lynx rufus), and various mice and other small mammals. [Bailey]

Resident and migratory bird species common to the CNS area and potentially found within the
transmission line right-of-way include the northern bobwhite quail (Colinus virginianus), ring
necked pheasant (Phasianus colchicus), greater prairie chicken (Tympanuchus cupido),
American kestrel (Falco sparverius), cliff swallow (Petrochelidon pyrrhonota), wild turkey
(Meleagris gallopavo), the turkey vulture (Cathartes aura), and a large variety of neo-tropical
migratory or passerine birds [Bailey; UNSM 2007b]. American bald eagles (Haliaeetus
leucocephalus) are also found throughout the CNS area.

Amphibian and reptile species common to the CNS area and potentially found within the
transmission line right-of-way include northern leopard frog (Rana pipiens), bullfrog (Rana
catesbeiana), Woodhouse's toad (Bufo woodhousii), northern cricket frog (Acris crepitans),
Cope's gray treefrog (Hyla chrysoscelis), eastern rat snake (Elaphe obsoleta), two species of
garter snake (Thamnophis spp.), ringneck snake (Diadophis punctatus), prairie kingsnake
(Lampropeltis calligaster), common snapping turtle (Chelydra serpentina), and painted turtle
(Chrysemys picta). [UNSM 2007a]

CNS is located on the eastern boundary of the Central North American migratory bird flyway and
the western boundary of the Mississippi River flyway. The CNS Operating License Stage
Environmental Report noted that sixteen duck species follow the Missouri River during spring
and fall flights. Snow, blue, Canada, and white-fronted geese pass through the area, with the
blue and snow geese being the most numerous. [NPPD 1971, Section 111-3.9.1]

The DeSoto National Wildlife Refuge, Schilling Wildlife Management Area, and Squaw Creek
National Wildlife Refuge provide feeding and resting habitat for waterfowl and migratory birds
that pass through the area. The DeSoto Refuge, located approximately 85 miles north of CNS in
lowa on the east bank of the Missouri River east of FCS, has recorded 240 bird species sited
within the refuge, with snow geese, mallard ducks, ring-neck pheasants, mourning dove, red-
winged black bird, eastern kingbird, certain woodpeckers, and certain sparrows as being
abundant during different seasons; and 11 waterfowl species (such as Canada geese, teals,
wood ducks, northern pintails, and common mergansers) and nearly 60 other species (including,
but not limited to, bald eagles, pied-billed Grebe, and black terns) being common on the refuge at
times. [USGS 2006] Snow geese and mallard counts on the DeSoto National Wildlife Refuge
between September 2005 to April 2006 peaked at 30,000 and 18,000, respectively, as the most
abundant migratory bird species in November 2005. [USFWS 2005a]

Squaw Creek Refuge, located approximately 25 miles southeast of CNS (three miles south of
Mound City, Missouri) is home to a variety of animal species. Wildlife recordings show more than
30 species of mammals, almost 40 species of reptiles and amphibians, and more than 300
species of birds have been found using the refuge. The diversity of animal species results from
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the diversity of habitats within the refuge. Woodland slopes covered by mature oak-hickory trees
are where the towhees, robins, nuthatches, chickadees, woodpeckers, and tanagers can be
seen during the summer. The woodlands provide resting and feeding perches for hawks and
bald eagles. White-tailed deer and turkey are also common in the woodlands, and bobwhite
quail and pheasants are found in the grassy edge near the woodlands. Squaw Creek Refuge's
wetlands can attract as many as 400,000 snow geese, if conditions are correct during spring and
fall migrations. Fall and winter waterfowl migration can peak with 100,000 ducks. Wetlands
range from open pools and mud flats to flooded woodlands and cattail-filled marshes. An
abundant population of muskrats is evident from the number of muskrat houses dotting the large
wetlands. These dome-shaped houses make handy perches for bald eagles, double-crested
cormorants, and Canada geese. Eagle numbers can peak with 300 birds or more in early
December. [USFWS 2007c]

Although no definable trend has been identified by CNS, approximately five bird death incidents
have been noted at the site from 2003-2007 as summarized below.

* In 2003, a great horned owl flew into the razor wire at Security Microwave Zone 8 and
eventually died. [CNS 2003]

* In 2004, a dead bird was observed at the main transformer yard fence and another at the
southeast corner of the maintenance shop. [CNS 2004a; CNS 2004b]

* In 2005, dead birds were observed at the main transformer yard. [CNS 2005a]

In 2006, a dead bird was discovered on the turbine building upper roof. [CNS 2006a]

Although the cause of death for the 2003 incident was known and triggered an offsite agency
notification, the cause of deaths for the remaining incidents were not known and did not trigger
any offsite regulatory notifications.

In addition, in July 2006 an injured juvenile bald eagle was rescued offsite near CNS. The NGPC
was contacted and the bird was taken to a rehabilitation center. The bird had made a successful
recovery from its injuries and was scheduled to be released when the eagle unexpectedly fell ill
at the rehabilitation center. It was later determined that the eagle had been infected with the
West Nile virus which ultimately caused its death. [King]

On the Missouri River side of the site, there is an established bald eagle nest with a breeding pair
of bald eagles. This pair has produced multiple bald eagle chicks over several years. Although
the bald eagle is no longer protected under the Endangered Species Act, it is still protected by
the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act. Special care is
taken to ensure that the eagles are not harassed by the infrequent site activities on the Missouri
River side of the site.

There are no other known special, threatened, or endangered species on-site, although they
could potentially transit the site. For activities which may involve brush removal activities around
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wetlands or the shoreline of the Missouri River on the CNS site or along transmission line right-
of-ways, NPPD has procedural controls in place to ensure that environmentally sensitive areas, if
present, are adequately protected during site operations and project planning [CNS 2007; NPPD
2007d]. These controls would ensure that appropriate local, state, and/or federal permits are
obtained or modified as necessary, that threatened or endangered species are protected if
present, and that other regulatory issues are adequately addressed if necessary.

NPPD also has a corporate program on the use, application, and documentation for applying
restrictive- and nonrestrictive-use pesticides. NPPD personnel applying restricted-use pesticides
are certified licensed personnel through the Nebraska Department of Agriculture. NPPD also
occasionally hires contract licensed personnel to apply restrictive use pesticides on NPPD
property. [NPPD 2007c]

Other than terrestrial monitoring associated with the sites' radiological environmental monitoring
program described in the CNS Offsite Dose Assessment Manual (ODAM), there are no other
terrestrial monitoring programs conducted at the site.

2.4.1  State-Listed Critical or Important Habitats

NPPD’s review identified no state-listed critical or important habitats in the vicinity of the site or
along the associated transmission lines. The Missouri Natural Heritage Program and the NGPC
were contacted (see Attachment A) regarding state-listed critical or important habitats within the
vicinity (6-mile radius) of CNS and along the associated transmission lines within the scope of
license renewal (As of the time of the submittal of this ER, neither agency had responded to this
request for information). Critical and important habitats are those areas that are managed by a
state for species that are listed at the state level as endangered, threatened, or of concern. Even
though state-listed rare species are known to occur in Nemaha County, Nebraska, no state-listed
critical or important habitats are designated within a 6-mile radius of CNS or along the associated
transmission lines [MNHP 2007b; NGPC 2007].

2.4.2 Federal-Listed Critical or Important Habitats

As addressed in Section 2.5, eight federally listed threatened or endangered species are
potentially encountered within the vicinity (6-mile radius) of CNS or along the associated
transmission lines within the scope of license renewal. NPPD'’s review identified no designated
critical habitat for these species within a 6-mile radius of CNS or along the associated
transmission lines based on the USFWS Ciritical Habitat portal [USFWS 2007b]. USFWS
regional offices in Nebraska and Missouri were contacted (see Attachment A) regarding federally
listed critical or important habitats within the vicinity of CNS and along the associated
transmission lines within the scope of license renewal (At the time of the submittal of this ER,
neither agency had responded to this request for information).

2.5 Threatened or Endangered Species

Five species currently protected under the Federal Endangered Species Act have geographic
ranges which could possibly include the CNS site. Federally protected species potentially
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represented include one fish, two birds, one mammal, and one plant. They are the pallid
sturgeon, Indiana bat, piping plover, interior least tern, and western prairie fringed orchid. Of
these species, the pallid sturgeon, Indiana bat, and interior least tern are listed as endangered
and the piping plover and western prairie fringed orchid are listed as threatened. [USFWS 2007f;
USFWS 2007¢]

In addition to the western prairie fringed orchid, three additional federally protected species were
identified as potentially present along the transmission lines corridor. Federally protected
species not already listed above are the black-footed ferret (Mustela nigripes), the whooping
crane (Grus Americana), and the Salt Creek tiger beetle (Cicindela nevadica lincolniana). All
three are listed as endangered. [USFWS 20071]

Cooper Nuclear Station

The pallid sturgeon is endangered throughout its historic range. Today floodplain habitats and
much of the once naturally functioning ecosystem have been altered by construction of dams and
channelization that have caused changes in the morphology, hydrology, temperature regime,
cover, and sediment/organic matter transport necessary for the species survival [USFWS 1993].
They are only occasionally found in a few selected areas. Since 1980, reports of most frequent
occurrences are from the Missouri River: (1) between the Marias River and Fort Peck Reservoir
in Montana; (2) between Fort Peck Dam and Lake Sakakawea (near Williston, North Dakota); (3)
within the lower 70 mi (113 km) of the Yellowstone River downstream of Fallon, Montana; (4) in
the headwaters of Lake Sharpe in South Dakota; (5) near the mouth of the Platte River near
Plattsmouth, Nebraska; and (6) below RM 218 to the mouth in the State of Missouri [USFWS
2000, p. 99]. Population estimates for pallid sturgeon in the Missouri River below Gavins Point
Dam are considered subjective due to lack of mark and recapture data. Population estimates of
pallid sturgeon based on frequency of sightings give an estimate of one to five pallid sturgeon per
kilometer of river, or 1,303 to 6,516 individuals downstream of Gavins Point Dam to the
Mississippi River. A total of 511 pallid sturgeons were stocked in the Platte River in 1997, 1998,
and 1999 to augment the existing population [USFWS 2000, p. 157, Table 11].

The apparent decline of the pallid sturgeon in the Missouri River is generally considered to be
due to habitat changes, most significantly those caused by USACE management of the river
(e.g., mainstem dams, channelization, and flow management as discussed above) [USFWS
2000; Jorgensen]. This has led to the USFWS Biological Opinion concluding that a mitigation
plan is necessary that would mitigate impacts on the pallid sturgeon, piping plover, and interior
least tern [USFWS 2000; USACE 2003]. The exact causes of the decline of pallid sturgeon
remain unknown and subject to controversy. Jorgensen contradicts the widely held hypothesis
that mainstem management of the Missouri River is the main reason the pallid sturgeon (and
interior least tern and piping plover) is endangered. Jorgensen contends it has not been
established if the changing of habitat or flow conditions are the critical or dominant factors in the
apparent decline of the pallid sturgeon and other native fish. The pallid sturgeon has always
been rare, and available information suggests that the undeveloped Missouri River may not have
been a 'friendly’ river for the pallid sturgeon. Even in the Platte River (where pallid sturgeon have
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been identified near its confluence with the Missouri River), which may be more like the pre-
development Missouri River, the pallid sturgeon is rare. [Jorgensen]

Missouri River studies have indicated the pallid sturgeon abundance may also be affected by its
hybridization with other sturgeon species. The pallid sturgeon hybridizes with the more common
population of shovelnose sturgeon [Berry et al., p. 82]. The USFWS formal consultation
Biological Opinion in 2000 notes "the populations of pallid sturgeon in the lower Missouri River
and the Mississippi River appear to have much hybridization, thus complicating identities.
Detecting hybrids through use of morphological and meristic characteristics has many
shortcomings and can only provide circumstantial evidence of hybridization. If hybridization has
proceeded beyond the first generation, distinguishing individuals of mixed ancestry is often
impossible" [USFWS 2000, p. 96]. The USFWS species profile notes that hybridization (of pallid
sturgeon) with the more common shovelnose sturgeon is a threat to the species and may be
attributed to the modifications occurring to the habitats used by both species [USFWS 2007e].

Piping plovers have been reported within the counties and watershed areas immediately
adjacent to CNS [NatureServe]. Piping plovers are breeding residents along the Missouri River
in close proximity to CNS. Habitat requirements for breeding include large expanses of gravel
bars and sparsely vegetated river banks and islands which are not found at CNS. Threats to
piping plovers include habitat modification/loss due to channelization, nest disturbance, and
predation [NatureServe; Haig and Elliot-Smith, Section 12]. Critical habitat has been designated
for the piping plover, along the Nebraska-South Dakota border, but does not include the section
of the Missouri River adjacent to CNS [USFWS 2002].

Interior least terns have also been reported along the Platte River [NatureServe, p. 29]. Nesting
habitat use is similar to that of piping plovers. Threats to the interior least tern include loss of
nesting habitat along rivers due to channelization and other modifications to the hydrology flow
regimes [NatureServe; Thompson et al., Section 12]. However, the interior least tern is not
indicated as being present in Nemaha County, Nebraska [USFWS 20071, p. 57653].

The Indiana bat is quite small, weighing only one-quarter of an ounce (about the weight of three
pennies). In flight, it has a wingspan of 9 to 11 inches. The fur is dark-brown to black. The
Indiana bat is similar in appearance to many other related species. Indiana bats hibernate during
winter in caves or, occasionally, in abandoned mines. For hibernation, they require cool, humid
caves with stable temperatures, under 50°F, but above freezing. Very few caves within the range
of the species have these conditions. After hibernation, Indiana bats migrate to their summer
habitat in wooded areas where they usually roost under loose tree bark on dead or dying trees.
During summer, males roost alone or in small groups, while females roost in larger groups of up
to 100 bats or more. Indiana bats also forage in or along the edges of forested areas. Indiana
bats are found over most of the eastern half of the United States. The USFWS estimates a
Missouri Indiana bat population of approximately 65,000. [USFWS 2006] While the Indiana bat is
included in the USFWS' Missouri endangered species list, it is not included on the USFWS
Nebraska list. [USFWS 2007f] The Indiana bat is not believed to be present on CNS property or
in Nemaha County.
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The western prairie fringed orchid is a perennial belonging to the family Orchidaceae. The
western prairie fringed orchid is distributed throughout lowland, damp tallgrass prairies in lowa,
Kansas, Minnesota, Missouri, Nebraska, and North Dakota [USFWS 1992]. However, the
western prairie fringed orchid is not indicated to be present in Nemaha County, Nebraska
[USFWS 2007f]. Habitat modification by loss or conversion of native prairie, woody
encroachment, and fire suppression are some causes of its decline [USFWS 1992].

Transmission Lines

Four federally endangered species were identified that may potentially be found along the
corridors of the transmission lines that originally connected CNS to the electric grid. These are
the black-footed ferret, the whooping crane, the western prairie fringed orchid, and the Salt Creek
tiger beetle [USFWS 20071].

The black-footed ferret has been considered to be the most endangered mammal in North
America for many years. They are primarily nocturnal, with most daytime activity limited to the
first few hours following sunrise. They spend most of their time in underground burrows, typically
spending only a few minutes above ground each day. Finally, ferrets occur in areas with low
human densities, which makes observation difficult. Although it was probably never abundant,
historically the ferret occurred throughout the Great Plains in 12 states and two Canadian
provinces, from the foothills of the Rocky Mountains east to Nebraska and from southern Canada
south to Texas. The range of the black-footed ferret coincides closely with that of three species
of prairie dogs on which the ferret depends for food and habitat. As the plains were settled and
large tracts of prairie were plowed for farmland, prairie dog and ferret habitat was destroyed.
Poisoning campaigns eliminated vast acreages of prairie dogs that were competing with livestock
for forage. [NGPC 2008a] The black-footed ferret has the potential to be present near the in-
scope transmission lines.

The Whooping Crane in Nebraska is found along the Platte Valley, with its wide slow moving river
and associated sandbars and islands. Nearby wet meadows, croplands, and marshlands are
important for foraging. It is an occasional spring and fall migrant along Platte Valley. Ninety
percent of sightings are within 30 miles of Platte River, and eighty percent occurred between
Lexington and Grand Island. [NGPC 2008b] In the early 1940s, only 21 Whooping Cranes
remained. Probably never very abundant, this larger cousin of the Sandhill Crane came
perilously close to extinction as plume and market hunters, egg collectors, and habitat loss took
its toll at the turn of the 20th century. The tallest of North American birds, Whooping Crane
numbers have slowly climbed to nearly 200 wild individuals. [NGPC 2008c] Based on NPPD
observations, there is a potential for the Whooping Crane to be present near the in-scope
transmission lines.

The Little Salt Creek wetlands contain the world's only known populations of the Salt Creek tiger
beetle. This species is state endangered and received federal listing in 2005. Several protected
areas occur within this landscape including Arbor Lake WMA, Little Salt Creek WMA, Jack Sinn
WMA, the City of Lincoln's Shoemaker Marsh, Anderson Tract, and King Tract, the Lower Platte
South NRD's Lincoln Saline Wetland Nature Center and Warner Wetland, and The Nature
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Conservancy's Little Salt Fork Marsh. The Salt Creek tiger beetle is found only in Lancaster
County, Nebraska. However, in-scope transmission lines are near its identified habitat, above.
[NGPC 2005; USFWS 2005b]

As discussed above, the western prairie fringed orchid in not indicated as being present in
Nemaha County, Nebraska. However, it is distributed in other counties that could potentially be
near the in-scope transmission lines, including Lancaster, Saline, and Hall County.

State Protected Species

The States of Missouri and Nebraska also protect additional species as endangered, threatened,
or species of special concern. State-listed species that have the potential to occur in Nemaha
and Richardson Counties, Nebraska, and Atchison County, Missouri, which are in the vicinity of
CNS, include 35 animal species and 16 plant species. These animal species include nine fish,
11 birds, eight reptiles and amphibians, seven mammals, and one invertebrate (Table 2.5-1).
[MNHP 2007a; NGPC 2007; USFWS 2007f; USFWS 2007g] None of these state-listed species
have been observed to date at CNS and are therefore not discussed in detail in this ER.

Two small mammals listed as state protected species that occur in Nemaha County, Nebraska,
are the southern flying squirrel (Glaucomus volans) and woodland vole (Microtus pinetorum)
[NatureServe]. On the CNS site in Atchison County, Missouri, state protected mammals
potentially occurring include the plains spotted skunk (Spilogale putorius interrupta), Franklin's
ground squirrel (Spermophilus franklinii), and plains pocket mouse (Perognathus flavescens)
[MNHP 2007a; NatureServe].

State protected bird species that occur in Nemaha County, Nebraska, and Atchison County,
Missouri, include ruffed grouse (Bonasa umbellus), bald eagle, peregrine falcon (Falco
peregrinus), barred owl (Strix varia), whip-poor-will (Caprimulgus vociferus), Carolina wren
(Thryothorus ludovicianus), and blue-gray gnatcatcher (Polioptila caerulea) [MNHP 2007a;
NatureServe].

State protected reptiles and amphibians known to occur in Nemaha County, Nebraska, include
the smallmouth salamander (Ambystoma texanum), western wormsnake (Carphophis vermis),
yellow-bellied kingsnake (Lampropeltis calligaster), and smooth green snake (Liochlorophis
vernalis) [NatureServe]. State protected reptiles known to occur in Atchison County, Missouri,
include the northern leopard frog (Rana pipiens), the plains spotted skunk (Spilogale putorius
interrupta), and the western fox snake (Elaphe vulpina) [MNHP 2007a].
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Table 2.5-1
Federal and State Protected Species
Scientific Name Common Name Fsigggl Sst;itjes
Reptiles and Amphibians
Ambystoma texanum Smallmouth salamander - SC (NE)
Carphophis vermis Western wormsnake - SC (NE)
Elaphe vulpina vulpine Western fox snake - E (MO)
Eumeces obsoletus Great plains skink - SC (MO)
Lampropeltis calligaster Yellow-bellied kingsnake - SC (NE)
Liochlorophis vernalis Smooth green snake - SC (NE)
Rana pipiens Northern leopard frog - SC (MO)
Sistrurs catenatus Massasauga rattlesnake - T (NE)
E (MO)
Birds
Bonasa umbellus Ruffed grouse - SC (NE)
Caprimulgus vociferus Whip-poor-will - SC (NE)
Charadrius melodus Piping plover? T T (NE)
Falco peregrinus Peregrine falcon - E (MO)
Grus americana Whooping crane® E E (NE)
Haliaeetus leucocephalus Bald eagle - T (NE)*
E (MO)
Lanius ludovicianus Loggerhead shrike - SC (MO)
Polioptila caerulea Blue-gray gnatcatcher - SC (NE)
Sterna antillarum athalassos Interior least tern? E E
Strix varia Barred owl - SC (NE)
Thryothorus ludovicianus Carolina wren - SC (NE)
Mammals
Glaucomys volans Southern flying squirrel - T (NE)
Microtus pinetorum Woodland vole - SC (NE)
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Table 2.5-1 (Continued)
Federal and State Protected Species

Scientific Name Common Name FsetgteL:zl Sst:['f:tjes
Mustela nigripes Black-footed ferret? E E (NE)
Perognathus flavescens Plains pocket mouse - SC (MO)
Spermophilus franklinii Franklin’s ground squirrel - SC (MO)
Spilogale putorius interrupta Plains spotted skunk - E (MO)
Myotis sodalis Indiana bat? E E (MO)

Fish
Acipenser fulvescens Lake sturgeon - T (NE)
Cycleptus elongates Blue sucker - T (NE)
Fundulus zebrinus Plains killifish - SC (MO)
Hybognathus argyritis Western silvery minnow - SC (MO)
Hybognathus placitus Plains minnow - SC (MO)
Macrhybopsis meeki Sicklefin chub - T (NE)
Macrhybopsis gelida Sturgeon chub - E (NE)
Platygobio gracilis Flathead chub - E (MO)
Scaphirhyncus albus Pallid sturgeon? E E
Insects
Cincindela nevadica lincolnaina Salt Creek tiger beetle? E SC (NE)
Invertebrates
Melanoplus packardii Packard’s grasshopper - SC (MO)
Plants

Anemone cylindrica Thimbleweed - SC (MO)
Astragalus lotiflorus Low milk vetch - SC (MO)
Bouteloua gracilis Blue grama - SC (MO)
Bouteloua hirsuta var. hirsuta Hairy grama - SC (MO)
Buchloe dactyloides Buffalo grass - SC (MO)
Carex sprengelii Longbeak sedge - SC (MO)
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Table 2.5-1 (Continued)
Federal and State Protected Species

L Federal State
Scientific Name Common Name Status Status
Castilleja sessiliflora Downy painted cup - SC (MO)
Dalea enneandra Nine-anther dalea - SC (MO)
Lactuca tatarica ssp. pulchella Blue lettuce - SC (MO)
Nothocalais cuspidate Prairie dandelion - SC (MO)
Oxytropis lambertii var. lambertii Locoweed - SC (MO)
Pediomelum argophyllum Silvery psoralea - SC (MO)
Penstemon grandiflorus Large beard-tongue - SC (MO)
Platanthera praeclara Western prairie fringed orchid® T T (NE)
E (MO)
Symphoricarpos occidentalis Wolfberry - SC (MO)
Yucca glauca Small soapweed yucca - SC (MO)
E = Endangered
NE = Nebraska
MO = Missouri
SC = Species of Concern
T = Threatened

a. Species with the potential to be present in vicinity of CNS.
b. Species with the potential to be present along transmission line ROWSs (in addition to those identified in

vicinity of CNS)

* In June 2008 the NGPC recommended the removal of the bald eagle from listing under the Nebraska Non-
game and Endangered Species Conservation Act. This process is ongoing at the time of the submittal of this

ER.

References: MNHP 2007a; NGPC 2007; USFWS 2007f, USFWS 20079

2.6 Reqgional Demography

2.6.1 Regional Population

NUREG-1437 Generic Environmental Impact Statement for License Renewal of Nuclear Plants
(GEIS) presents a population characterization method that is based on two factors: "sparseness"
and "proximity” [USNRC 1996, Section C.1.4]. "Sparseness" measures population density and
city size within 20 miles of a site and categorizes the demographic information as follows.
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Demographic Categories Based on Sparseness

Category

Most sparse 1. Lessthan 40 persons per square mile and no community with
25,000 or more persons within 20 miles

2. 40 to 60 persons per square mile and no community with
25,000 or more persons within 20 miles

3. 60 to 120 persons per square mile or less than 60 persons
per square mile with at least one community with 25,000 or
more persons within 20 miles

Least sparse 4. Greater than or equal to 120 persons per square mile within
20 miles

Reference: USNRC 1996

"Proximity" measures population density and city size within 50 miles and categorizes the
demographic information as follows.

Demographic Categories Based on Proximity

Category

Not in close proximity 1. No city with 100,000 or more persons and less than
50 persons per square mile within 50 miles

2. No city with 100,000 or more persons and between
50 and 190 persons per square mile within 50 miles

3. One or more cities with 100,000 or more persons
and less than 190 persons per square mile within 50
miles

In close proximity 4. Greater than or equal to 190 persons per square
mile within 50 miles

Reference: USNRC 1996
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The GEIS then uses the following matrix to rank the population in the vicinity of the plant as low,
medium, or high.

GEIS Sparseness and Proximity Matrix
Proximity
1 2 3 4

" 1 1.1 1.2 1.3 14
(%]
2 2 2.1 2.2
»
5 3 3.1 3.2
o
« 4 4.1 4.2

Low Medium High

Population Population Population

Area Area Area

Reference: USNRC 1996

The 2000 census population and TIGER/Line data from the U.S. Census Bureau (USCB) were
used to determine demographic characteristics in the vicinity of the site. The data were
processed at the state, county, and census block levels using ESRI ArcView® [ESRI 2000].

The 2000 census data indicate that approximately 18,318 people live within a 20-mile radius of
the site, which equates to a population density of 15 persons per square mile [ESRI 2000].
According to the GEIS sparseness index, the site is classified as Category 1: Most Sparse.

The 2000 census data indicate that approximately 160,211 people live within a 50-mile radius of
the site, which equates to a population density of 20 persons per square mile. According to the
GEIS proximity index, the site is classified as Category 1: Not in Close Proximity [ESRI 2000].

According to the GEIS sparseness and proximity matrix, the combination of "sparseness"
Category 1 and "proximity" Category 1 results in the conclusion that the site is located in a "low"
population area.

The area within a 50-mile radius of the site includes twenty-four counties from four states that are
totally or partially included within the 50-mile radius (see Table 2.6-1). According to the 2000
census, the total permanent population (not including transient populations) of these counties
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was approximately 638,824, as shown in Table 2.6-1 [ESRI 2000]. By 2034, which is the end of
the proposed license renewal period, the total whole county population (not including transient
populations) is projected to be approximately 937,618. The total population (including transient
populations) within a 50-mile radius of the site is projected to be 179,865 in 2034. [UNBBR;
Woods & Poole; Eklund; MCDC].

Table 2.6-1
County Population by State Totally or Partially Included
in the 50-Mile Radius of CNS

State and County 2000 Population Perraosr?eﬁioliggtjlition
lowa (5 counties) 58,262 61,922
Fremont 8,010 7,664
Mills 14,547 20,566
Montgomery 11,771 11,102
Page 16,976 16,180
Taylor 6,958 6,410
Kansas (6 counties) 70,086 74,304
Atchison 16,774 15,749
Brown 10,724 10,431
Doniphan 8,249 7,648
Jackson 12,657 18,699
Marshall 10,965 11,373
Nemaha 10,717 10,404
Missouri (4 counties) 50,185 49,369
Andrew 16,492 18,957
Atchison 6,430 6,007
Holt 5,351 4,946
Nodaway 21,912 19,459
Nebraska (9 counties) 460,291 752,023
Cass 24,334 38,211
Gage 22,993 27,137
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Table 2.6-1 (Continued)

County Population by State Totally or Partially Included

in the 50-Mile Radius of CNS

State and County 2000 Population Periojr?eiioliif)tjlition
Johnson 4,488 4,947
Lancaster 250,291 438,655
Nemaha 7,576 7,088
Otoe 15,396 23,281
Pawnee 3,087 2,640
Richardson 9,531 8,656
Sarpy 122,595 201,408

TOTAL POPULATION 638,824 937,618
References: ESRI 2000; UNBBR; Woods & Poole; Eklund; MCDC

CNS is located in rural Nemaha County, Nebraska, and according to the 2000 census has a
population of 7,576. Villages and cities within the county include Brownville, Nemaha, Peru, and
Auburn. The 2000 census populations of these communities were 146, 178, 569, and 3,350,
respectively. By 2005, the population of Brownville was 137; Nemaha was 177; Peru was 778;
and Auburn was 3,076. [USCB 2006a]

The site is located on the state border with Missouri. According to 2000 census data, the
neighboring county to the site is Atchison County, Missouri (population 6,430). Within Atchison
County, the cities with the largest populations are Tarkio with a 2000 population of 1,935 and
Rock Port with a 2000 population of 1,395. The City of Maryville, MO (Nodaway County) is the
largest city within the 50-mile radius of the site and had a 2000 census population of 10,581. By
2005 the estimated population of Tarkio was 1,866; Rock Port was 1,343, and Maryville was
10,567. [USCB 2006b]

Estimated total projected populations and average annual growth rates for the six counties
included within the 20-mile radius of the site are shown in Table 2.6-2 [ESRI 2000]. These
include Nemaha, Otoe, and Richardson counties in Nebraska, the counties of Atchison and Holt
in Missouri, and Fremont County in lowa. These counties are of special significance in
evaluation of demographic impacts because of their proximity to the site and ease of accessibility
for employees living in the vicinity and region.

Of the six counties, only Otoe County in Nebraska (located north of Nemaha County and the site)
shows consistent increase in projected population between the years 1990 and 2034 (see Table
2.6-2). Otoe County has the closest proximity to the largest urban centers in the state, Lincoln
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and Omaha. The other five counties listed in Table 2.6-2 show an overall decline in projected
population, which is expected to continue through 2034. Based on 2000—2034 population
projections, an annual growth rate of approximately 1.13 percent is anticipated for population in
the 24 counties wholly or partially located within the 50-mile radius of the site. [ESRI 2000]
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Table 2.6-2

Nemaha (NE), Otoe (NE), Richardson (NE), Atchison (MO), Holt (MO), and

Fremont (IA) County Population Growth, 1990-2034

Average Average Average Average Average Average
Nemaha | Annual Otoe Annual Richardson | Annual | Atchison | Annual Holt Annual | Fremont | Annual
Year (NE)2 | Growth | (NE)® | Growth (NE)? Growth (MO)Y® | Growth | (MO)® | Growth (IA)2 Growth
% % % % % %
1990 7980 - 14252 -- 9937 -- 7457 -- 6034 -- 8226 --
2000 7576 -0.52 15396 0.78 9531 -0.42 6430 -1.47 5351 -1.19 8010 -0.27
2005 6965 -1.67 15509 0.15 8732 -1.74 6246 -0.58 5081 -1.03 7759 -0.63
2015 7135 0.24 17967 1.48 9039 0.35 6017 -0.37 4974 -0.21 7664 -0.12
2025 7088 -0.07 20378 1.27 8656 -0.43 6007 -0.02 4946 -0.06 7664 0.00
20340 7088 0.00 23281 1.49 8656 0.00 6007 0.00 4946 0.00 7664 0.00

a.
b.

References: USCB 1990; USCB 2000b; USCB 2000c; USCB 2000d; USCB 2000e.
Except for Otoe County, actual estimated population between 2025-2034 is projected to decline. To be conservative, population figures were held constant.

2-66




Cooper Nuclear Station
Applicant’'s Environmental Report
Operating License Renewal Stage

2.6.2  Minority and Low-Income Populations

2.6