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INTRODUCTION

Entergy Louisiana, LLC and Entergy Operations, Inc. (collectively referred to as "Entergy"), both
subsidiaries of Entergy Corporation, submit this environmental report (ER) in conjunction with the
application to the U. S. Nuclear Regulatory Commission (NRC) to renew the operating license
(OL) for River Bend Station, Unit 1 (hereafter referred to as "RBS") for 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 RBS OL. This ER is designed to
assist the NRC staff with the preparation of the RBS-specific supplemental environmental impact
statement (SEIS) required for license renewal.

The RBS ER is provided in accordance with 10 CFR 54.23, which requires license renewal
applicants to submit a supplement to the Operating License Stage Environmental Report 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
51.63(c), as well as 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 the implementation of the proposed
action.

Entergy used NRC Regulatory Guide 4.2, Supplement 1, Revision 1, Preparation of
Environmental Reports for License Renewal Applications, as guidance on the format and content
of this ER. In addition, Entergy utilized the Generic Environmental Impact Statement (GEIS) for
License Renewal for Nuclear Plants (NUREG-1437, Revision 1) and 10 CFR Part 51, Subpart A,
Appendix B 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, Entergy concludes that the environmental
impacts associated with renewal of the RBS OL would result in no significant adverse effects. No
plant refurbishment or other license-renewal-related construction activities have been identified
as necessary to support the continued operation of RBS 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, because established programs and procedures are in place to ensure that proper
environmental monitoring continues to be conducted throughout the renewal term as discussed
in Chapter 9.
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USAR updated safety analysis report

usc U.S. Code

USCB U.S. Census Bureau

USDA U.S. Department of Agriculture

USFWS U.S. Fish and Wildlife Service

UsGS U.S. Geological Survey

UTA Upland Terrace Aquifer

VvOC volatile organic compound
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WIinMACCS Windows Melcdr Accident Consequences Code System

WMA wildlife management area
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1.0 PURPOSE OF AND NEED FOR ACTION

The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of domestic nuclear
power plants in accordance with the Atomic Energy Act of 1954, as amended, and NRC
implementing regulations. Nuclear power plants are initially licensed by the NRC to operate up to
40 years, and the licenses may be subsequently renewed for periods up to 20 years. River Bend

~ Station Unit 1's (RBS's) operating license (OL) NPF-47 expires at midnight on August 29, 2025.

The original RBS Unit 2 was cancelled on January 5, 1984 (RBS 2015, Section 1.1).

Entergy has prepared this environmental report (ER) in conjunction with its application to renew
the OL, as provided by the following NRC regulations:

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

* Title 10, Energy, CFR, Part 51, Environmental Protection Regulations for Domestic
Licensing and Related Regulatory Functions, Section 51.53, Postconstruction
Environmental Reports, Subsection 51.53(c), Operating License Renewal Stage
[10 CFR 51.53(c)].

For license renewal, the NRC has adopted the following definition of purpose and need, stated in
Regulatory Guide 4.2, Supplement 1, Revision 1, Preparation of Environmental Reports for
Nuclear Power Plant License Renewal Applications (NRC 2013a, page 10):

The purpose and need for the proposed action (i.e., issuance of a renewed
nuclear plant operating license) is to provide an option that allows for baseload
power generation capability beyond the term of the current nuclear power plant
operating license to meet future system generating needs. Such needs may be
determined by other energy-planning decisionmakers, such as State, utility, and,
where authorized, Federal agencies (other than the NRC). Unless there are
findings in the safety review required by the Atomic Energy Act or the National
Environmental Policy Act (NEPA) environmental review that would lead the NRC
to deny a license renewal application, the NRC does not have a role in the
energy-planning decisions of whether a particular nuclear power plant should
continue to operate.

The proposed action is to renew the RBS OL, which would preserve the option for Entergy to
continue to operate RBS to provide reliable base-load power throughout the 20-year license
renewal period. For RBS (Facility OL NPF-47), the requested renewal would extend the existing
license expiration date from midnight on August 29, 2025, to midnight on August 29, 2045.

1-1
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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 (Appendix E of the application) entitled, "Applicant's
Environmental Report—Operating License Renewal Stage." This appendix to the RBS license
renewal application (LRA) fulfills that requirement. In determining what information to include in
the RBS license renewal applicant's ER, Entergy has complied with NRC regulations and relied
upon the following supporting documents that provide addltlonal insight into the regulatory
requirements:

» Generic Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS),
Revision 1 (NRC 2013b), and referenced information specific to transportation (64 FR
48496)

» GEIS, Addendum 1, Section 6.3—Transportation (NRC 1999)
* NRC supplemental information in the Federal Register (78 FR 37282)

* Regulatory Guide 4.2, Supplement 1, Revision 1, Preparation of Environmental Reports
for Nuclear Power Plant License Renewal Applications (NRC 2013a)

Entergy has prepared Table 1.1-1 to document, in checklist form, that the 10 CFR Part 571
requirements for information to be provided in an ER in support of an LRA 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 c1tat|on
along with a citation to the ER section(s) that satisfy the 10 CFR Part 51 requirements.
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Table 1.1-1
Environmental Report Responses to License Renewal

Environmental Regulatory Requirements

Description Requirement ER Section(s)
Environmental Report—General Requirements [10 CFR 51.45]
Description of the proposed action 10 CFR 51 .45(b) 2.1
Statement of the purposes of the proposed action 10 CFR 51.45(b) 1.0
Description of the environment affected 10 CFR 51.45(b) 3.0
Impact of the proposed action on the environment 10 CFR 51.45(b)(1) 4.0
Adverse environmental effects which cannot be 10 CFR 51.45(b)(2) 6.3
avoided should the proposal be implemented )
Alternatives to the proposed action 10 CFR 51.45(b)(3) 2.6,7.0,and 8.0
Relationship between local short-term uses of man’s 10 CFR 51.45(b)(4) 6.5
environment and the maintenance and enhancement
of long-term productivity
Irreversible and irretrievable commitments of 10 CFR 51.45(b)(5) 6.4
resources which would be involved in the proposed
action should it be implemented
Analysis that considers and balances the 10 CFR 51.45(c) 2.6,4.0,7.0,and
environmental effects of the proposed action, the 8.0
environmental impacts of alternatives to the proposed
action, and alternatives available for reducing or
avoiding adverse environmental effects
Federal permits, licenses, approvals, and other 10 CFR 51.45(d) 9.0
entitiements which must be obtained in connection
with the proposed action and description of the status
of compliance with these requirements
Status of compliance with applicable environmental 10 CFR 51.45(d) 9.0
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
Alternatives in the report including a discussion of 10 CFR 51.45(d) 9.7

whether the alternatives will comply with such
applicable environmentai quality standards and
requirements
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Table 1.1-1 (Continued)
Environmental Report Responses to License Renewal
Environmental Regulatory Requirements

Description Requirement ER Section(s)

Information submitted pursuant to 10 CFR 51.45(b) 10 CFR 51.45(e) 40and 6.3
through (d) and not confined to information supporting
the proposed action but also including adverse
information

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

Description of the proposed action including the 10 CFR 51.53(c)(2) 2.1,2.3,2.4,3.0,
applicant’s plans to modify the facility or its . and 4.0
administrative control procedures as described in
accordance with §54.21. The report must describe in
detail the affected environment around the plant, the
modifications directly affecting the environment or any
plant effluents, and any planned refurbishment
activities.

Analyses of the environmental impacts of the 10 CFR 51.53(c)(3)(ii) 2.3and 4.0
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

Surface Water Resources

Surface water use conflicts (plants with cooling ponds 10 CFR 51.53(c)(3)(i)(A) 4511
or cooling towers using makeup water from a river)

Groundwater Resources

Groundwater use conflicts (plants that withdraw more 10 CFR 51.53(c)(3)(ii)(C) 4521
than 100 gallons per minute [gpm])

Groundwater use conflicts (plants with closed-cycle 10 CFR 51.53(c)(3)(ii)(A) 4522
cooling systems that withdraw makeup water from a
river)

Groundwater quality degradation (plants with cooling 10 CFR 51.53(c)(3)(ii)}(D) 4523
ponds at inland sites)

Radionuclides released to groundwater 10 CFR 51.53(c)(3)(i)(P) 4524
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Table 1.1-1 (Continued)

Environmental Report Responses to License Renewal

Environmental Regulatory Requirements

Description Requirement ER Section(s)

Aquatic Resources
Impingement and entrainment of aquatic organisms 10 CFR 51.53(c)(3)(ii)(B) 46.1.1
(plants with once-through cooling systems or cooling
ponds)
Thermal impacts on aquatic organisms (plants with 10 CFR 51.53(c)(3)(ii)(B) 46.1.2
once-through cooling systems or cooling ponds)
Water use conflicts with aquatic resources (plants with 10 CFR 51.53(c)(3)(ii)(A) 46.1.3
cooling ponds or cooling towers using makeup water
from a river)
Terrestrial Resources
Effects on terrestrial resources (hon-cooling system 10 CFR 51.53(¢)(3)(ii)(E) 46.2.1
impacts)

'| Water use conflicts with terrestrial resources (plants 10 CFR 51.53(¢c)(3)(ii)(A) 46.2.2
with cooling ponds or cooling towers using makeup
water from a river)
Special Status Species and Habitats
Threatened, endangered, and protected species and 10 CFR 51.53(c)(3)(ii)(E). 46.3.1
essential fish habitat
Historic and Cultural Resources
Historic and cultural resources 10 CFR 51.53(c)(3)(ii)(K) 4.7
Human Health
Microbiological hazards to the public (plants with 10 CFR 51.53(c)(3)(ii)(G) 491
cooling ponds or canals or cooling towers that
discharge to a river)
Electric shock hazards 10 CFR 51.53(c)(3)(ii)(H) 492
Environmental Justice
Minority and low-income populations 10 CFR 51.53(c)(3)(ii)(N) 3.10.2 and

: 4.10.1

Cumulative Impacts
Cumulative impacts 10 CFR 51.53(c)(3)(ii)(0) 412
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Table 1.1-1 (Continued)

Environmental Report Responses to License Renewal

Environmental Regulatory Requirements

Description Requirement ER Section(s)
Postulated Accidents
Severe accidents 10 CFR 51.53(c)(3)(ii)(L) 4151
All Plants ‘
Consideration of alternatives for reducing adverse 10 CFR 51.53(c)(3)(iii) 40and6.2
impacts for all Category 2 license renewal issues
New and significant information regarding the 10 CFR 51.53(c)(3)(iv) 40and 5.0
environmental impacts of license renewal of which the
applicant is aware
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1.2 Licensee and Ownership

Entergy Louisiana, LLC, a subsidiary of Entergy Corporation, is the owner of RBS, located in
West Feliciana Parish, Louisiana. Entergy Operations, Inc., also a subsidiary of Entergy
Corporation, is the licensed operator of RBS. Entergy Louisiana, LLC and Entergy Operations,
Inc. (collectively referred to as "Entergy") are the holders of the RBS OL NPF-47 and, for
purposes of this ER, are considered the applicant.

Based on 10 CFR Part 51, Subpart A, Appendix B, Table B-1, Footnote 4, transmission lines
subject to evaluation of environmentai impacts for license renewal are those that connect the
nuclear power plant to the substation where electricity is fed into the regional power distribution
system and transmission lines that supply power to the nuclear plant from the grid. The
transmission lines subject to this.evaluation (Figure 2.2-4), which are located within the RBS
property, are listed below.

* One 230-kilovolt (kV) transmission line (three-phase) delivers the electrical output of RBS
to the 230-kV/500-kV Fancy Point Substation. Fancy Point Substation is the connection
point where electricity is fed into the regional grid (RBS 2015, Section 8.1.1).

*  Two 230-kV transmission lines (three-phase) from the 230-kV/500-kV Fancy Point
Substation provide offsite power for normal operation and safe shutdown of the plant.
One of the transmission lines connects to RBS's transformer yard 1 located adjacent to
the east wall of the turbine building, while the other transmission line connects to RBS's
transformer yard 2A located outside the security fence (but inside the security owner-
controlled area fence), southwest of the turbine building. (RBS 2015, Section 8.1.4)

Entergy Louisiana, LLC owns and operates the in-scope transmission lines that are subject to
this environmental evaluation. :

1.3 River Bend Station Unit 2

As stated in Section 1.0, the original RBS Unit 2 was cancelled on January 5, 1984. The
excavation area for RBS Unit 2 is shown in Figure 3.0-1. The three, no-longer used RBS Unit 1
standby service water chemical-cleaning waste storage tanks (each 1.2 million gallons), currently
in the former Unit 2 excavation area (EOI 2008a, Section 4.1), are empty.

1.4 River Bend Station Unit 3

On September 25, 2008, Entergy submitted to the NRC an application for a combined license
(COL) for River Bend Station Unit 3 (RBS3). The application was based on the General Electric-
Hitachi Economic Simplified Boiling Water Reactor technology. On January 9, 2009, Entergy
requested the NRC suspend their review of the RBS3 COL until further notice pending Entergy's
re-evaluation of alternative reactor technologies. As requested, the NRC suspended their review
activities on January 12, 2009. On December 4, 2015, Entergy withdrew the RBS3 COL.
(Entergy 2015a)



River Bend Station
Applicant’s Environmental Report
Operating License Renewal Stage

During preparation of the RBS LRA ER, Entergy utilized information from the RBS3 COL
application where it represented current environmental characteristics at the site, or to
substantiate that environmental impacts associated with RBS license renewal would have
minimal environmental impacts. However, because the RBS3 COL application has been
withdrawn and is no longer a reasonable foreseeable project, Entergy did not consider it as it
relates to cumulative impacts.
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2.0 PROPOSED ACTION AND DESCRIPTION OF ALTERNATIVES
2.1 Proposed Action

In accordance with 10 CFR 51.53(c)(2), the ER must contain a description of the proposed
action. The proposed action is to renew the OL for RBS, which would preserve the option for
Entergy to continue to operate RBS to provide reliable base-load power throughout the 20-year
license renewal period to meet future power generating needs. For RBS (Facility OL NPF-47),
the requested renewal would extend the license expiration date from midnight on August 29,
2025, to midnight on August 29, 2045.

In addition to continuing operation and maintenance activities associated with license renewal,
activities to allow for extended plant operation may include refurbishment. However,
refurbishment is not anticipated for RBS. The relationship of refurbishment to license renewal is
described in Section 2.3.

" During the license renewal term, changes to surveillance, monitoring, inspections, testing,
trending, and recordkeeping (SMITTR) could be undertaken as a result of the 10 CFR Part 54
aging management review. Potential SMITTR activities are described in Section 2.4.

No other plant upgrades to support extended operations and that could directly affect the
environment or plant effluents are planned.

2.2 General Plant Information

The ER must contain a description of the proposed action, including the applicant's plans to
modify the facility or its administrative control procedures. This ER must describe in detail the
affected environment around the plant and the modifications directly affecting the environment or
any plant effluents. [10 CFR 51.53(c)(2)]

The principal buildings and structures at RBS consist of the primary containment structure, the
shield building, the auxiliary building, the fuel building, the control building, the diesel generator
building, auxiliary control building, the radwaste building, the turbine building, the water treatment
building, the condensate demineralizer regeneration and offgas building, the makeup water
pump structure, the circulating water pump structure, the normal service water cooling towers,
the uitimate heat sink, the instrument air/service air building (RBS 2015, Section 1.2.2.2),
circulating water cooling towers, independent spent fuel storage installation (ISFSI), and
meteorological tower. Figure 3.0-1 shows the general features of the facility and the exclusion
area boundary (EAB). No residences are permitted within the RBS EAB.
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221 Reactor and Containment Systems

2211 Reactor System

RBS is a boiling-water reactor plant of the General Electric Type 6 design. The current licensed
thermal power level is 3,091 megawatts thermal (NRC 2015a), with a net maximum output of
approximately 967 megawatts electric (MWe) (Entergy 2015b, Attachment 9.1).

Preheated water, recycled from the condenser, enters the reactor vessel and flows through the
reactor core, where the heat from fission reactions in the fuel causes it to boil. Steam mixed with
water rises to the top of the core. Because the steam is formed within the reactor core, it
contains radioactive impurities in the form of gases, termed offgases. The steam-water mixture
leaves the top of the core and enters steam separators and then steam dryers, where water
droplets are removed before the steam enters the steam line to the main turbine, causing it to
.turn the attached electrical generator. Upon exiting the turbine, the steam is sent to the
condenser where it is condensed back into water as a result of heat removal by cooling water
circulating in pipes that pass through the condenser shell. The condensate collects in the
condenser hotwell at the bottom of the condenser shell and is pumped through feedwater
heaters and back to the reactor vessel. Offgases collect in the condenser shell during plant
operation and are continuously removed to the offgas treatment system by an air ejector and
discharged to the environment via the station vent stack.

Fuel for RBS is low-enriched uranium dioxide (less than 5 percent by weight) in the form of
ceramic pellets that are encapsulated in the standard Zircaloy-2 barrier cladding. Based on core
design values, the average bundle exposure at time of discharge is 47,000 megawatt-days per
metric tonne uranium (MWd/MTU). (Entergy 2015c) As discussed in Section 2.5, reactor
refueling occurs on a 2-year cycle.

221.2 ConfainmentSvstem

The primary containment system, a Mark Il containment, is made up of the drywell, suppression
pool, primary containment pressure vessel, and shield building. The drywell is a cylindrical,
reinforced concrete structure with a removable steel head, which encloses the reactor pressure
vessel. It is designed to withstand and confine reactor pressure vessel steam released during a
pipe rupture inside the drywell and channel that steam into the suppression pool through the
drywell/suppression pool horizontal vents. A suppression pool containing a large volume of
water is used to condense steam from a safety relief valve blowdown or from a major pipe break.
A leak-tight cylindrical steel containment vessel surrounds the drywell and the suppression pool
to prevent gaseous and particulate fission products from escaping to the environment. A
cylindrical reinforced concrete shield building completely encloses the containment vessel to
protect it from adverse environmental conditions. (Entergy 2011a, pages 4 and 5)
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2.2.2 Cooling and Auxiliary Water Systems

RBS utilizes a closed-cycle cooling heat dissipation system equipped with mechanical draft
cooling towers. A schematic of water flow as it relates to RBS's operational use of the
Mississippi River and the West Feliciana Parish water system is presented in Figure 2.2-1.

" The cooling tower makeup water system is composed of three parts: two river intake screens

and suction pipelines, a dry-pit pump house structure, and piping from the pump house structure
to the clarifiers at the plant site. The system is designed to deliver a makeup water flow rate to
the clarifiers of approximately 16,000 gallons per minute (gpm). (RBS 2015, Section 2.4.11.5)

The river intake screens and a barge slip are located in a manmade recession on the east bank
of the Mississippi River (Figure 2.2-2) near River Mile (RM) 262. A 30-inch-diameter cooling
tower blowdown discharge line is located 610 feet downstream of this recession (Figure 2.2-3) at
elevation -3 feet above mean sea level (amsl) to avoid recirculation of the plant effluent to the
intakes. The clarifier sludge blowdown outfall is located adjacent to and downstream of the
cooling tower blowdown outfall. The recession is approximately 600 feet in length (along the

-river) by 450 feet in width. The entrance to the pump house structure (Figure 2.2-2) is at

elevation 60 feet amsl to protect the pumps and motors from the Mississippi River Project Design
Flood level (elevation 54.5 feet amsl) with wave runup. Two pumps, each sized for 16,000 gpm,
are housed inside the structure. (RBS 2015, Section 2.4.11.5)

River water is conveyed to the makeup water pumps by two 36-inch-diameter suction pipelines,
each 400 feet long leading to a common manifold within the pump house structure (Figure 2.2-3).
A wedge-wire intake screen is mounted at the entrance to each suction pipeline. The intake
suction pipelines are supported in the embayment area by 21-inch steel beams on 12-inch steel
piles, driven to the stiff clay layer. Atthe embayment slope, the pipelines are covered by 2 feet of
riprap over 1.5 feet of gravel to minimize erosion by river currents. (RBS 2015, Section 2.4.11.5)

The river intake screens are octagonal in shape, 11 feet wide diagonally and 4 feet high, and are
sized so that the average intake flow velocity is less than 0.5 feet per second (fps). The velocity

-of the water flowing by the intake structure is approximately 0.1, 0.2, and 0.7 fps at low, average,

and high water, respectively. These velocities do not affect operation of the pumps. If fouling
occurs, the screens are cleaned by back-flushing. Each screen is equipped with a hinged panel
that opens on a 5-foot differential pressure. This provides flow to the pumps at all times;
therefore, fouling has no immediate effect on plant operation. The neck-shaped portion of bank
along the upstream end of the embayment (Figure 2.2-2) minimizes the amount and rate of
sediment deposition and trash carried into the recession. (RBS 2015, Section 2.4.11.5)

2.2.21 Cooling Tower Makeup Water System

The cooling tower makeup water system supplies makeup water to the circulating water system
(CWS) cooling tower discharge flume and to the service water cooling system cooling tower
discharge flume to make up for losses resulting from evaporation and drift from the cooling
towers. (RBS 2015, Section 9.2.11.1)
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One 36-inch-diameter intake line for each intake screen conveys water to the makeup pump
house (Figure 2.2-2). Within the pump house, two 36-inch-diameter intake lines manifold
through a common header into two 24-inch-diameter lines, each directly connected to a makeup
~ water pump. The intake screens can be backwashed one at a time by starting the second
makeup water pump and diverting a portion of the combined flow back through the selected
intake screen. The screens typically require backwashing once per day. (RBS 2015, Section
9.2.11.2)

The two cooling tower makeup water pumps located in the pump house at the Mississippi River
operate in parallel. One pump is normally operated, and the second pump is reserved for
standby operation. With one pump operating, the design intake flow is considered to be

23.0 million gallons per day (MGD) (Entergy 2016a), which is sufficient to deliver the maximum
cooling tower makeup water requirement of 15,300 gpm (22.0 MGD). The pumps take suction
from the Mississippi River and discharge through one 36-inch-diameter line to a flow splitter box
feeding the two clarifiers. (RBS 2015, Section 9.2.11.2)

Two full-flow clarifiers remove suspended solids from the Mississippi River water. The clarified
effluent is discharged over a weir into the circulating water flume. Each clarifier is designed to
satisfactorily treat the entire requirement of makeup water for the normal cooling towers of RBS,
in the event that one clarifier is out of service. Polyelectrolyte is added to the raw water to
enhance flocculation and settling of suspended solids. A 5,000-gallon storage tank and three
metering pumps are provided for storage and feeding of polyelectrolyte. A 5,000-gallon storage
tank and two metering pumps are provided for storage and feeding of sodium hypochlorite. The
chemical feed rate(s) may vary with changing influent conditions, and the metering pumps are
provided with manual stroke control for maintaining a proper treatment rate. (RBS 2015, Section
9.2.11.2)

One sludge dilution tank is provided near the clarifiers to receive clarifier bottoms sludge
blowdown. The blowdown from the clarifiers flows to the dilution tank where river water from the
makeup water pipeline is fed and mixed in the sludge dilution tank; other sources of water can be
fed to the sludge dilution tanks. The dilution tank is equipped with two full-capacity vertical
mixers and two centrifugal pumps. The diluted clarifier blowdown is pumped through the clarifier
sludge discharge pipeline where it is discharged via Louisiana Pollutant Discharge Elimination
System (LPDES) permitted Outfall 006 to the Mississippi River (RBS 2015, Section 9.2.11.2).

2222 Circulating Water System

The CWS dissipates heat from the main condenser (RBS 2015, Section 10.4.5). The main
condenser is a two shell, single pass, divided water box type heat exchanger (Entergy 2012a,
page 11).

The CWS consists of four multicell cooling towers, four cooling tower outfall screens with large
mesh, four circulating water pumps, and associated piping (RBS 2015, Section 10.4.5.1).
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Circulating water is pumped from the circulating water pump structure, consisting of five concrete
bays, through the condenser shells to the cooling towers via the 144-inch main condenser
discharge header, subsequently flowing into the flume and back to the circulating water pump
structure (Entergy 2012a, pages 11 and 12; RBS 2015, Section 10.4.5.2). Makeup water
(approximately 23.0 MGD as shown in Figure 2.2-1) is pumped from the Mississippi River to
offset the evaporation and drift losses from the CWS cooling towers and the blowdown
quantities. The flow from the cooling towers is directed to circulating water pumps, which deliver
water to the main condensers. The discharge from the main condensers is returned to the
cooling towers for cooling prior to reuse. (RBS 2015, Section 10.4.5.2)

Blowdown water quantity is up to 6.3 MGD (Figure 2.2-1) and is extracted from the CWS to

maintain an acceptable solids concentration in the CWS. Effluents from the sanitary wastewater
treatment plant facility are mixed with the blowdown water and returned to the Mississippi River
(RBS 2015, Section 10.4.5.2) via LPDES-permitted Qutfall 001.

Four circulating water pumps provide a total design flow of 511,560 gpm. The temperature rise
through the main condenser is 27 degrees Fahrenheit (°F) at 100-percent rated power of the
turbine generator. Each of the four pumps is located in a separate screenwell bay, which has an
inlet stop gate and primary stationary panel screen. A second panel screen is installed prior to
removing the primary stationary panel screen for cleaning or maintenance. Both screens have
small mesh for trash. (RBS 2015, Section 10.4.5.2)

Four multicell cooling towers are provided for a total design flow of approximately 565,000 gpm
for the CWS. At 100-percent rated conditions, the temperature of cooled water from the towers is
a maximum of 96°F. (RBS 2015, Section 10.4.5.2) The four multicell cooling tower basins are
200 feet in diameter with individual outlet flumes, which are open concrete trenches that lead to a
main flume. The cooling tower outlets are 12 feet wide and 10 feet deep, and are equipped with
individual outfall screens for removal of relatively large trash particles which discharge to the
main CWS. The main CWS flume is about 600 feet in length and expands gradually in width
from 22 feet at the cooling tower end to 36 feet at the circulating water pump structure. It has a
maximum depth of 21 feet. (Entergy 2012a, page 11)

The water quality of the CWS is controlled to minimize scaling, corrosion, and biological fouling.
This is accomplished by injecting multifunctional chemicals. One of the chemicals injected is a
sodium hypochlorite/sodium bromide solution. The solution is periodically injected into the
circulating water flume to inhibit biological growth in the CWS. An alternate method to inhibit
biological growth is the injection of granules into the flume water by the Towerbrom® subsystem.
Sulfuric acid is also injected into the flume to control cooling water pH so that scaling and
corrosion in the system are minimized. Additionally, a corrosion inhibitor and a dispersant are
injected into the CWS to maintain proper residual concentrations based upon the cycles of
concentration and water quality. (RBS 2015, Section 10.4.5.3)

As discussed in Section 3.5.1.1.1, chemical additives are approved by the Louisiana Department
of Environmental Quality (LDEQ), and discharges containing water freatment additives at or
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below LDEQ-approved concentrations are monitored and discharged to the Mississippi River in
accordance with the site's LPDES Permit No. LA0042731.

Thermal Discharges

Blowdown water that has been de-chiorinated (ammonium bisulfite) is continuously discharged
from the CWS to the Mississippi River via a 36-inch-diameter blowdown line to control the cooling
tower water levels and the total dissolved solids concentration. The 36-inch-diameter blowdown
line outfall is located 610 feet downstream of the intake structure (Figure 2.2-3).

As discussed above, the temperature rise through the main condenser is 27°F at 100-percent
rated power of the turbine generator. Thermal discharges to the Mississippi River are
continuously monitored by a recorder and plant monitoring computer that are located
approximately 0.9 miles from the Mississippi River. Therefore, the temperature of the thermal
discharge at the point it enters into the Mississippi River is anticipated to be less than recorded
measurements.

The thermal plume in the Mississippi River associated with RBS's thermal discharges is
expected to be minimal because RBS utilizes a closed-cycle cooling heat dissipation system.
Additionally, the thermal discharge point into the river is more than a mile away from the plant,
and the discharge flow rate would be minor when compared with river flows exhibited by the
Mississippi River. The thermal discharge limitations specified in RBS's LPDES Permit No.
LAO042731 are a monthly average of 105°F with a daily maximum temperature of 110°F
(Attachment A). No exceedances of these thermal limitations have occurred over the previous
5 years (2012-20186).

2223 Service Water Cooling System

The service water cooling system (SWCS) provides cooling water to remove heat from the
normal service water system (RBS 2015, Section 9.2.12). The SWCS utilizes three pumps with a
capacity of approximately 31,500 gpm. SWCS water is pumped from the SWCS cooling tower
pump pit. Each pump discharges into the SWCS pump discharge header/common SWCS heat
exchanger supply header. (RBS 2015, Section 9.2.12.2)

The SWCS common heat exchanger outlet/cooling tower supply header is routed to the SWCS
cooling tower. Five risers carry the water to the top of the cooling tower where it is cooled before
recirculation through the system. During normal operation and unit cool down, two of the three
SWCS pumps are required to dissipate the auxiliary heat loads. The third is a spare to
accommodate maintenance or failure of either of the two operating pumps. (RBS 2015, Section
9.2.12.2) Evaporation and drift losses associated with the SWCS cooling tower are
approximately 0.38 MGD as shown in Figure 2.2-1.

The water quality of the SWCS is controlled to minimize scaling, corrosion, and biological fouling.
This is accomplished by injecting multifunctional chemicals. A sodium hypochlorite/sodium
bromide solution is periodically injected into the service water cooling tower basin to inhibit
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biological growth in the SWCS. An alternate method to inhibit biological growth is the injection of
granules into the flume water by the Towerbrom® subsystem. Sulfuric acid is also injected into
the basin to control cooling water pH so that scaling and corrosion in the system are minimized.
At this pH range, the water is nonscaling and noncorrosive. Additionally, a corrosion inhibitor and
a dispersant are injected into the service water cooling tower basin to maintain proper water
quality. (RBS 2015, Section 9.2.12.2)

2224 Normal Service Water System

The normal service water system (NSWS) provides cooling water to remove heat from turbine
and reactor plant auxiliary systems and components during all modes of plant operation. It is
cooled by the SWCS. (RBS 2015, Section 9.2.1)

Normal service water is pumped from the service water system heat exchangers. Three NSWS
pumps (each approximately 31,500 gpm) take suction from the service water system heat
exchanger common discharge header/pump suction header and discharge into the NSWS pump
discharge header/common system supply header. (RBS 2015, Section 9.2.1.2)

The normal service water supply header is routed to a point outside the turbine building where
the main header branches into two supply headers. One supply header branch is routed to the
turbine building, while the other supply header branch is routed to the radwaste building and
auxiliary building, control building, standby diesel generator building, and reactor building. (RBS
2015, Section 9.2.1.2)

During normal plant operation, the treated normal service water flows at a nominal rate of
approximately 50 gpm from the normal service supply and return headers (located in the piping
tunnels) up to within close proximity of the standby cooling tower and then back into the NSWS
return headers to inhibit corrosion and organic fouling within the standby service water headers
which are normally on standby. (RBS 2015, Section 9.2.1.2)

22.25 Ultimate Heat Sink

The standby cooling tower and water storage basin forms a part of the standby service water
system which functions as the ultimate heat sink (UHS) (RBS 2015, Section 9.2.5). The standby
cooling tower is of counter-flow, induced mechanical draft design. The basin holds approximately
6,625,314 gallons of usable water at the normal water level, which is available to make up for drift
and evaporative losses over 30 days of operation. Design temperature for cold water leaving the
tower is 93°F, corresponding to a design tower inlet water temperature of 116°F. (RBS 2015,
Section 9.2.5.2)

A hypochlorite feed system is provided to inhibit biological growth in the UHS water storage
basin. This system consists of a 1,000-gallon feed tank, a metering pump, a recirculation pump,
and a network of distribution piping to allow treatment of separate compartments within the basin
from the surface to the bottom elevation. Sodium hypochlorite or alternative biocides or
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corrosion inhibitors may periodically be added to the UHS basin, as needed, based on sampling
and analysis performed by the chemistry department. (RBS 2015, Section 9.2.5.2)

The standby service water system operates under emergency conditions, in conjunction with the
UHS, to remove heat from those plant components required for the safe shutdown and cool down
of the unit (RBS 2015, Section 9.2.7).

2226 Makeup Water Treatment System

The makeup water treatment system consists of two trains each having one cation exchange
unit, one vacuum deaerator, two demineralizer forwarding pumps (one for standby operation),
one anion exchange unit, and one mixed bed exchange unit. Each train provides the normal
makeup water requirement for RBS. (RBS 2015, Section 9.2.3.2)

Associated with the makeup water treatment system are a 100,000-gallon well water storage
tank which supplies water to the makeup demineralizer system and two 350,000-gallon
demineralized water storage tanks which receive water from the makeup demineralizers (RBS
2015, Section 9.2.3.2). Raw water obtained from two deep wells (P-1A and P-1B) maintain the
level in the 100,000-gallon well water storage tank. Water from the two 350,000-gallon
demineralized water storage tanks is distributed to various services, including makeup to the
condensate storage tank (RBS 2015, Section 9.2.3.2).

2227 Potable Water System

The West Feliciana Parish Consolidated Water District No. 13 Water Supply System (RBS 2015,
Section 9.2.4.2) furnishes potable water to various site areas and buildings for drinking water,
bathroom facilities, decontamination showers, emergency showers, and yard hydrants (hose
connections). (Entergy 2008a)

22.2.8 Fire Protection Water System

Fire water supply is from two ground-level tanks. Each tank has a maximum working capacity of
265,000 gallons. These tanks are filled automatically by the shallow well (P-05) makeup water
pump when the water level in the tanks falls 2 feet below the overflow level. Additional makeup
water is available from two deep wells. (RBS 2015, Section 9.5.1.2.1)

2.2.3 Radioactive Waste Management

2.2.31 Liguid Radwaste System

The liquid radwaste system consists of one major subsystem (waste and floor drain collector)
plus one minor subsystem (phase separator/backwash). Major equipment associated with the
waste and floor drain collector subsystem consists of the following (RBS 2015, Section 11.2.2):

2-8




River Bend Station
Applicant’'s Environmental Report
Operating License Renewal Stage

* Four waste collector tanks and two pumps.
* Three floor drain collector tanks, two pumps, and one plate-type oil separator.
* Two radwaste filters.
* Two trains of radwaste.
* Four recovery sample tanks and three pumps.
"+ Two chemical regenerant tanks/chemical waste tanks and one pump.

Major equipment associated with the phase separator/backwash tank subsystem consists of the
following (RBS 2015, Section 11.2.2): '

* Two phase separator tanks and two pumps.
* One backwash tank and two pumps.

2.2.3.1.1" Waste and Floor Drain Collector Subsystem

Relatively low conductivity and variable activity level wastes are stored in the waste collector
tanks. The tank influents include low conductivity drains from piping and equipment that cannot
be returned directly to the condenser hotwell, wastes from the reactor coolant, condensate and
feedwater systems, and other associated auxiliaries. Influents to the tanks also include decanted
liquids from the phase separator tanks, condensate demineralizers resin rinse water, condensate
storage tank overflow, decontamination and chemistry laboratory drain and ultrasonic resin
cleaner wastes. (RBS 2015, Section 11.2.2.2)

Radioactive materials are removed from the input wastes by filtration (insolubles and organic
removal) and ion exchange (soluble and colloidal removal). Radwaste treatment train effluent is
then routed to the recovery sample tanks for transfer to the condensate storage tank, the waste
collector tank inlet header for reprocessing through the radwaste treatment train, or the cooling
tower blowdown line for discharge. Prior to discharge into the cooling tower blowdown line, this
waste is checked for activity by a radiation monitor. Liquids with radioactivity levels exceeding
specified limits or with unacceptable chemistry may be recycled back to the waste collector tanks
for further processing. The radwaste deep bed filters are provided for removal of insolubles.
(RBS 2015, Section 11.2.2.2) '

The radwaste treatment train includes three pressure (treatment) vessels with effluent retention
elements in series. Depleted treatment media are flushed out of the pressure vessel with air and
water and directed, via the phase separator/backwash tank subsystem, to the radioactive solid
waste system. Mobile, portable filter/demineralizers may be used whenever necessary for
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special applications or temporary replacement of an installed process train. (RBS 2015, Section
11.2.2.2)

Potentially high-conductivity liquid wastes from the radwaste building sumps, reactor building
floor drain sumps, auxiliary building floor drain sump, fuel building floor drain sumps, turbine
building floor drain sumps, and shop floor drain sumps are collected in the floor drain collector
tanks. Influent to the tanks also includes the waste solidification/dewatering stream. The liquid
waste is treated, as necessary, using either filter with either process train and then recovered,
discharged, or returned to the waste collectors' subsystem for reprocessing. (RBS 2015, Section
11.2.2.2) :

2.2.3.1.2 Phase Separator/Backwash Tank Subsystem

Filter sludges, slurries, and spent resins are collected, decanted, and conveyed to the radioactive
solid waste system by the phase separator/backwash tank subsystem. The phase separator’
tank influents include filter sludges (powdered resin and crud) produced during the operation of
the reactor water cleanup system filter/demineralizers. The backwash tank influent, discussed
below, can also be diverted to either of the phase separator tanks and to the waste sludge tank.
(RBS 2015, Section 11.2.2.3)

Normally, one phase separator tank is in service and one is isolated to permit the short-lived

. isotopes to decay prior to. processing through the radioactive solid waste system. Sufficient time
exists between influent batches entering the in-service phase separator for the batch to settle
and the decant to be drawn off. The phase separation tank pump transfers the liquid phase to
the waste collector subsystem, and the concentrated sludge and expended resin is pumped
directly to the radioactive solid waste system. (RBS 2015, Section 11.2.2.3)

The backwash tank accepts filter backwashes from the waste collector and-floor drain influent
strainers and filters, as well as the spent fuel pool and suppression pool cleanup filters, and spent
resins from the condensate, radwaste, suppression pool cleanup, and fuel pool treatment
vessels. These influents can be diverted from the backwash tank to either of the phase separator
tanks via three-way valves in the backwash tank inlet header. Operation of the backwash tank is
similar to the phase separator tanks in that solids are allowed to settle between influent batches
to the tank and the decant transferred to the floor drain and waste collector subsystem. The
concentrated sludge and expended media are sent directly to the radioactive solid waste system
for processing. (RBS 2015, Section 11.2.2.3)

2232 Gaseous Radwaste System

Components of the gaseous waste management system consist of preheaters (two),
recombiners (two), offgas condenser, water separator, holdup line, cooler condensers (two),
moisture separators (two), pre-filters (two), desiccant dryers (two/train), gas coolers (one/
adsorber train), adsorber beds (eight), after-filters (two), and a system isolation valve. These
components make up two trains (A and B) of the offgas system. During operation, one train is in
service. The train consists of one preheater and its associated recombiner, the offgas condenser
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and water separator, one cooler condenser and its associated moisture separator, one pre-filter,
one desiccant dryer, both trains of adsorber beds (eight total), and one after-filter. (Entergy
2013a, page 7)

The offgas is removed from the main condenser by the steam jet air ejector (SJAE). Main steam
provides the driving force for the offgas in the SJAE. It also dilutes the offgas to a mixture of

4 percent hydrogen or less so that a combustible concentration does not occur in the offgas line.
The diluted offgas exits the SJAE and enters the preheater, where it is superheated to
approximately 350°F. This 350°F-offgas mixture enters the catalytic recombiner, where the
hydrogen and oxygen are recombined by an exothermic reaction induced by the platinum-
palladium catalyst. The vapor exiting the recombiner is in the form of superheated steam at
about 750°F. The removal of the hydrogen and oxygen yields a reduction in offgas volume and
reduces the downstream hydrogen concentration. (Entergy 2013a, page 7)

The gas mixture leaving the recombiner enters the shell side of the offgas condenser. The
condensate system provides the cooling medium on the tube side of the offgas condenser,
condensing the dilution steam and water content produced by the recombination of H, and O, in
the recombiner. Most of the process flow leaving the offgas condenser is non-condensables and
air from in-leakage into the main condenser or service air addition. (Entergy 2013a, page 8)

When the gas mixture is cooled and water vapor is condensed in the offgas condenser, some
water droplets are carried over in the process flow. The gas mixture passes through the water
separator to remove these droplets. The process flow enters the water separator near the
bottom, passes through a wire mesh, which removes the water droplets, and then exits near the
top. The water droplets are directed through a drain line at the bottom of the water separator
back to the offgas condenser. (Entergy 2013a, page 8)

The gas mixture is then sampled for hydrogen and oxygen en route to the holdup line. Between
the water separator and the holdup line, two hydrogen analyzers and two oxygen analyzers
sample the gas mixture. They provide indication of hydrogen and oxygen concentration, and
provide inputs into the control system for the hydrogen water chemistry system. Additionally, a
pre-treatment radiation monitor samples the offgas process flow prior to the holdup line.
(Entergy 2013a, page 8) :

The offgas then enters a large diameter pipe, known as the holdup line. This yields an additional
delay time, approximately 10 minutes at rated flow, to give the shorter-lived radioisotopes time to
decay. Moisture collects on the walls of the holdup line as the gases cool. This condensate is
drained from the holdup line through a loop seal to the recovered water sump. (Entergy 2013a,

page 8)

Leaving the holdup line, the gas enters the shell side of the in-service cooler condenser. An
ethylene-glycol solution from the glycol cooling system is pumped through the tube side of the
in-service cooler condenser as the cooling medium, and cools the offgas mixture to
approximately 45°F. (Entergy 2013a, page 8) The 45°F offgas then passes through the in-
service moisture separator, which removes any water droplets entrained in the process flow. The
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moisture separator uses a wire mesh, much like the water separator, to remove the water
droplets from the offgas. The moisture separator drain line joins the cooler condenser drain line.
(Entergy 2013a, page 9)

After exiting the moisture separator, the offgas enters the pre-filter. The pre-filters are high-
efficiency particulate absorption (HEPA) filter elements that remove particulate daughters of
fission product gases 0.3 microns and larger with an efficiency of 99.97 percent. The gas mixture
then enters the gas dryer, consisting of two separate trains, one in service and the other in
standby. Each train contains two desiccant dryers, one in service and the other one being
regenerated or in standby. Regeneration of a saturated bed takes approximately 12 hours.
Completion of regenerating a dryer is determined by measuring the dryer exhaust temperature.
Once this temperature reaches 350°F, the dryer subsystem is realigned and the desiccant dryer
is allowed to cool to 100°F to 120°F, at which time the regeneration process is secured and the
desiccant dryer is placed in standby. When startup is in progress, the process steam is directed
through one desiccant bed until dew point is high and swapping to the standby dryer is required.
(Entergy 2013a, page 9)

From here, the offgas stream is either directed around or through the charcoal adsorbers. During
normal operation, the flow is directed through the adsorbers; however, during startup, when high
moisture conditions exist and gas activity is low, the adsorbers are bypassed. When the offgas is
directed through the adsorbers, it first passes through the gas coolers. The vault refrigeration
machines cool the gas coolers and maintain the vault at approximately 0°F. The offgas enters
the gas coolers at a maximum of 90°F and enters the adsorbers at about -3°F. The offgas
process flow is cooled and the charcoal beds are maintained cold to maximize the adsorption
efficiency of the charcoal beds. In their passage through charcoal beds, the fission products,
especially xenon and krypton, are adsorbed (i.e., delayed, relative to the bulk air flow) allowing
them to decay. As they decay, heat is given off. The significant particulate daughters of these
radioisotopes (Strontium-89, Strontium-90, Barium-140, and Cesium-137) are held in the
charcoal beds. The charcoal also retains almost all iodine present in the gas stream. (Entergy
2013a, pages 9 and 10) ’

At this point, the offgas coming through or around the adsorbers is sampled by the post-
treatment radiation monitors. After the post-treatment radiation monitors, the offgas passes
through one of two after-filters. These filters are HEPA filters. They collect particulates from the
offgas to prevent particulate release into the plant exhaust. (Entergy 2013a, page 10)

2.2.3.2.1 Plant Exhaust Duct System

The plant airborne radioactive releases to the environs are from three monitored roof-vent
locations or points. These points are the plant exhaust duct, the fuel building exhaust duct, and
the radwaste building exhaust duct. (RBS 2015, Section 11.3.3.1)

The plant exhaust duct is above the reactor building dome, which is the tallest structure in the
power block. The main plant exhaust duct releases ventilation air from the following plant areas
and systems (RBS 2015, Section 11.3.3.1):
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* Reactor building

* Auxiliary building

* Turbine building

* Plant piping and electrical tunnels

* Backwash receiving tank vent

* Sample station vents

. Turbine gland seal exhaust steam system

» Offgas syétem

* Mechanical vacuum pump exhaust
The fuel and radwaste buildings exhaust ducts release ventilation air from their respective
ventilation systems. These ventilation systems include sample station vents, tank vents, spent
fuel pool sweep gas system, and building area ventilation exhaust. (RBS 2015, Section 11.3.3.1)

2233 Solid Radwaste System

The solid radwaste system consists of the following (RBS 2015, Section 11.4.2.1):

* One waste sludge tank, complete with level-detection devices and mixing and flushing
equipment. '

* One waste sludge pump with associated controls and instrumentation.
« One indoor, electric, overhead, single-trolley bridge crane.
* One waste compactor.

The waste sludge tank provides the capability for mixing various types of wastes prior to
processing. An agitator provides a homogeneous waste slurry for feeding to the portable waste
solidification/dewatering system. The tank is vented to the radwaste building ventilation system.
An overflow from the tank is returned to the liquid radwaste backwash tank for reprocessing. The
waste sludge pump transports the homogeneous waste slurry from the waste sludge tank to the
processing equipment. The bridge crane is the primary means of moving waste containers from
the fill area to the solid waste storage area and from the waste storage area to the shipping area.
The crane is also used for moving empty containers to the fill area. The waste compactor is
designed to reduce the volume of compressible dry radioactive wastes. The compactor is vented
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through a hooded exhaust fan and filter to control airborne particles during dry waste
compaction. (RBS 2015, Section 11.4.2.2)

Wastes consisting of spent resin beads, resin fines, filter sludges, and other processing media
from the liquid radwaste system are collected and mixed in the waste sludge tank or may be
delivered directly to the portable processing system. If the waste is to be solidified, the solids are
mixed for uniform dispersion of activity and analyzed. If the wastes are to be dewatered, a
representative sample can be obtained and analyzed for waste characterization. The waste
sludge system is presently being bypassed, and all solid waste is being pumped to the
processing unit where it is sampled and analyzed prior to shipping. (RBS 2015, Section 11.4.2.1)

2.2.3.3.1 Dry Waste Disposal

The solid waste system disposes of dry wastes consisting of dry fiiter media, contaminated
clothing, small tools, rags, miscellaneous paper, glassware, wood, and equipment and
miscellaneous wastes which cannot be effectively decontaminated prior to packaging. The
segregation and removal of clean waste is usually performed to minimize the volume of waste to
be buried. This may be performed on or off site. Temporary vendor services or Entergy facilities
may be used to accomplish this. (RBS 2015, Section 11.4.2.3.3)

Compressible waste may be compacted, using a compactor, into metal drums or boxes on or off
site fo reduce its volume. Compressible wastes are compacted by a compactor into 52- or 55-
gallon drums to reduce their volume. The compactor exhaust is filtered to minimize airborne
contamination during compaction. Noncompressible wastes are packaged manually in
appropriate containers. The packaging of large waste materials and equipment that have been
activated during reactor operation is handled on a case-by-case basis. Storage space for
approximately 26,800 cubic feet of miscellaneous dry active waste in drums and boxes is
provided. This waste is stored in the radwaste building, the low-level radwaste (LLRW) storage
facility, or approved temporary storage facilities. These facilities are used to store radioactive
material, compacted waste, and packaged non-compatible waste. Dry active wastes, which
cannot be packaged into drums or boxes, may be stored in a temporary dry active waste storage
area of the radwaste building until transfer to one of the temporary dry active waste storage
facilities. Segregation, packaging, and compacting of loose radwaste is performed prior to
transfer of the waste to these facilities. (RBS 2015, Section 11.4.2.3.3)

2.2.3.3.2 Low-Level Radwaste Storage Facility

The LLRW storage facility has the capacity to store Sea-Land containers (8 feet x 20 feet x 8 feet
high) and 96 high integrity containers (HICs). The facility contains 12 concrete cubicles to store
HICs. Each cubicle has the capacity to hold eight HICs, (i.e., four stacked two high). (RBS 2015,
Section 11.4.2.7.1)
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2.2.3.4 Radwaste Storage—License Renewal Term

RBS has developed long-term plans which would ensure that radwaste generated during the
license renewal term would be sent directly for disposal, stored on site in existing structures, or
shipped to an offsite licensed facility for processing and disposal. Long-term plans, including
during the license renewal term, do not include the need to construct additional onsite storage
facilities to accommodate generated radwaste.

LLRW is classified as Class A, Class B, or Class C (minor volumes are classified as greater than
Class C). Class A includes both dry active waste and processed waste (e.g., dewatered resins).
Classes B and C normally include processed waste and irradiated hardware. The majority of
LLRW generated at RBS would be Class A waste and can typically be shipped to licensed
processors, such as the EnergySolutions facilities (Bear Creek and Gallaher) in Oak Ridge,
Tennessee, or the Studsvik facility in Erwin, Tennessee, for reduction and repackaging, and then
shipped to a Class A disposal facility such as the EnergySolutions facility in Clive, Utah. Classes
B and C wastes constitute a low percentage by volume of the total LLRW generated, and they
are currently stored at the RBS LLRW storage facility. Classes B and C wastes could potentially
be shipped to the Waste Control Specialist facility in Texas, which is licensed for disposal of
Classes A, B, and C wastes. Disposal of waste classified greater than Class C is the
responsibility of the federal government.

2.2.3.5 Low-Level Mixed Waste

The generation of low-level mixed waste (LLMW) at RBS occurs on an infrequent basis and in
small quantities. Typical LLMW that is generated consists of non-bulk products such as solvents,
coatings, and off-specification materials. When generated, this waste is managed in accordance
with appropriate site and company procedures (Entergy 2015d), and shipped to an offsite
licensed facility such as the Permi-Fix facility in Gainesville, Florida, for final disposition. RBS
does not currently claim the Low-Level Mixed Waste Storage and Treatment Conditional
Exemption in 40 CFR Part 266, Subpart N, for storage of LLMW. However, RBS is planning to
claim the exemption in the future to allow flexibility in managing LLMW generated and stored at
the site.

2236 Spent Fuel Storage

The RBS ISFSI is located within the plant protected area (Figure 3.0-1) and is designed to store
2,720 spent fuel assemblies in 40 casks (68 assembles per cask). The RBS ISFSI operates
under the conditions of the general license in accordance with 10 CFR Part 72 regulations.
(Entergy 2008b)

NUREG-2157, Generic Environmental Impact Statement for Continued Storage of Spent Nuclear
Fuel, generically determines the environmental impacts of continued storage, including those
impacts identified in the remand by the Court of Appeals in the New York v. NRC decision, and
provides a regulatory basis for a revision to 10 CFR 51.23 that addresses the environmental

impacts of continued storage for use in future NRC environmental reviews. [n this context, "the '
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environmental impacts of continued storage" means those impacts that could occur as a result of
the storage of spent nuclear fuel at at-reactor and away-from-reactor sites after a reactor's
licensed life for operation and until a permanent repository becomes available. NUREG-2157
evaluates potential environmental impacts to a broad range of resources. Cumulative impacts
are also analyzed. (NRC 2014a, page iii)

2.2.3.7 Transportation of Radioactiv_e Materials

RBS radioactive waste shipments are packaged in accordance with NRC [10 CFR Part 71] and
U.S. Department of Transportation [49 CFR Parts 173 and 178] requirements. The type and
guantities of solid radioactive waste generated at and shipped from RBS vary from year to year,
depending on plant activities. RBS currently transports radioactive waste to a licensed
processing facility in Tennessee such as EnergySolutions in Oak Ridge (Bear Creek and
Gallaher) or the Studsvik Processing Facility LLC in Erwin, where it is further processed prior to
being sent to a facility such as EnergySolutions in Clive, Utah.

2.2.4 Nonradioactive Waste Management

The Resource Conservation and Recovery Act (RCRA) governs the disposal of solid waste. The
LDEQ has received U.S. Environmental Protection Agency (EPA) authorization to administer and
enforce the hazardous waste management program in Louisiana. As a generator of hazardous
wastes, RBS is required to maintain a hazardous waste generator identification number (Table
9.1-1). There are no nonradioactive hazardous waste storage or treatment permits related to
RBS's operations.

RBS generates nonradioactive waste as a result of plant maintenance, cleaning, and operational
processes that occur at the site. Because RBS is classified as a small quantity generator,
hazardous wastes routinely make up only a small percentage of the total wastes generated,
"consisting of paint wastes, spent and off-specification (e.g., shelf-life expired) chemicals, and
occasional project-specific wastes. Universal wastes generated typically consist of fluorescent
lamps, batteries, mercury devices, electronics (state-specific), and antifreeze (state-specific).
Recycled wastes typically consist of scrap metal, batteries, and used oil.

Nonradioactive wastes are collected in central collection areas and managed in accordance with
appropriate regulatory requirements and Entergy's waste management procedure (Entergy
2015d). Waste materials are received in various forms and are packaged to meet all regulatory
requirements prior to final disposition at an offsite facility licensed to receive and manage the
material. Typical hazardous waste quantities generated at the facility are shown in Table 2.2-1.

Entergy Corporation maintains a list of waste vendors that are approved for use across the entire
company. Based on 2011-2015 waste shipments from RBS, the following Entergy-approved
waste vendors were utilized to manage hazardous and nonhazardous wastes, and recyclable
wastes generated at the site:

2-16




River Bend Station
Applicant's Environmental Report
Operating License Renewal Stage

Clean Harbors Deer Park, LLC in La Porte, Texas, for treatment and disposition of
hazardous wastes.

Clean Harbors Eldorado, LLC in El Dorado, Arkansas, for treatment and disposition of
hazardous wastes.

Safety-Kleen Systems, Inc. in Smithfield, Kentucky, for treatment and disposition of
hazardous wastes.

BFI Colonial Landfill in Sorrento, Louisiana, for landfill burial of nonhazardous wastes.
Woodside Landfill in Walker, Louisiana, for landfill burial of nonhazardous wastes.

FCC Environmental, LLC (now Heritage-Crystal Clean, LLC) in New Orleans, Louisiana,
for recycling used oil, filters, oily wastewater, and oily absorbents.

Lamp Environmental Industries in Hammond, Louisiana, for recycling polychlorinated
biphenyl (PCB) ballasts and mercury devices.

Lamp Environmental Industries in Independence, Louisiana, for recycling batteries,
electronics, fluorescent lamps, and non-PCB ballasts.

Aaron Qil in Berwick, Louisiana, for recycling used oil.
Lard Oil Company in Denham Springs, Louisiana, for recycling empty drums.

Louisiana Scrap Metal in Port Allen, Louisiana, for recycling drums and lead-acid
batteries.

Acadian Recovery in Lafayette, Louisiana, for recycling tote bins.
Eastside Recyclers in Denham Springs, Louisiana, for recycling lead-acid batteries.
Exide Battery in Baton Rouge, Louisiana, for recycling batteries.

Biomedical Waste Solutions in Port Arthur, Texas, for treatment and disposition of medical
wastes.

Although waste quantities generated each year may vary due to outages or specific project
activities, RBS has successfully minimized waste generation. Waste minimization measures
such as material control, process control, waste management, and feedback are considerations
that are an integral part of all work planning and implementation at the facility to reduce, to the
extent feasible, waste generated, accumulated, or disposed (Entergy 2015e). Entergy's fleet
waste management and chemical control programs (Entergy 2015d; Entergy 2015f) also work in
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conjunction with site waste minimization efforts to minimize waste generation to the maximum
extent practicable.

Entergy's chemical control program is designed to minimize the amount of chemicals brought on
site by requiring personnel requesting a new chemical product to review the existing stock
system to determine if a similar product already exists. If so, personnel are directed to utilize the
similar product already in stock. In addition, the chemical control program encourages
departments with surplus chemicals in usable condition to transfer these chemicals, unless
restricted by plant procedures, to other Entergy organizations; sell as surplus; or to maintain the
chemicals in good condition to perform their intended use. Entergy's waste management
program encourages finding alternate uses also. In addition, for some products, the expiration
dates can be extended in accordance with Entergy's shelf life program (Entergy 2013b).

2.2.5 Power Transmission Systems

2.2.5.1 In-Scope Transmission Lines

Based on 10 CFR Part 51, Subpart A, Appendix B, Table B-1, Footnote 4, transmission lines

subject to evaluation of environmental impacts for license renewal are those that connect the

nuclear power plant to the substation where electricity is fed into the regional power distribution

system, and transmission lines that supply power to the nuclear plant from the grid. As

discussed in Section 1.2, the following transmission lines associated with RBS, designated as in- .
scope transmission lines for the environmental review, are subject to evaluation (Figure 2.2-4):

* One 230-kV transmission line (three-phase) delivers the electrical output of RBS to the
230-kV/500-kV Fancy Point Substation. Fancy Point Substation is the connection point
where electricity is fed into the regional grid.

» Two 230-kV transmission lines (three-phase) from the 230-kV/500-kV Fancy Point
Substation provide offsite power for normal operation and safe shutdown of the plant.
One of the transmission lines connects to RBS's transformer yard 1 located adjacent to
the east wall of the turbine building, while the other transmission line connects to RBS's
transformer yard 2A located outside the security fence (but inside the security owner-
controlled area fence), southwest of the turbine building.

" All in-scope transmission lines are owned and operated by Entergy Louisiana, LL.C and are
located completely within the RBS property.

2252 Vegetation Management Practices

There is a limited amount of right-of-way (ROW) associated with the two in-scope transmission
lines, because the lines cross the RBS industrial area, where vegetation is sparse. For the
approximately 8 acres where a transmission line ROW exists, Entergy Louisiana, LLC maintains
the ROW by applying spot herbicide treatments to treat undesirable brush and woody vegetation
on a 2-year cycle (Entergy 2011b; Entergy 2012b). Herbicide application volumes typically range
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from 10 to 25 gallons per brush acre (Entergy 2012b). Based on Entergy's vegetation
management practices, typical herbicides applied in the ROW away from areas near aquatic
sites include Milestone®, while Rodeo® and Garlon® 3A are utilized in areas near aquatic sites.
All chemical herbicide mixtures/formulations are applied according to label directions and/or
manufacturer recommendations by licensed companies with qualified applicators (Entergy
2012b), which ensures that proper protocols are followed when applying herbicides near streams
or wetlands.

As discussed in Section 2.2.5.1, all in-scope transmission lines are located completely within the
RBS property. Based on a 2015 Phase 1A cultural resources survey of the RBS property, no
historic or prehistoric sites were identified along the transmission lines that extend between the
plant and the 230-kV/500-kV Fancy Point Substation (CEI 2015). However, any land disturbance
activities in the transmission line corridor would be subject to review in accordance with Entergy's
- fleet administrative procedural controls discussed in Sections 9.5.20 and 9.6. These procedural
controls would ensure that environmentally sensitive areas at RBS such as cultural resources, if
present, are adequately protected.

2253 Avian Protection

Although no active monitoring program is in place or required, based on a review of condition
report records over the previous 5 years (2011-2015) that would have typically documented bird
deaths, no bird deaths related to RBS's onsite transmission lines were observed and recorded.
Because no adverse trend has been noted, there has not been a need to implement avian
protection measures associated with the in-scope transmission lines.

2254 Induced Shock Hazards

Public

As stated in Section 2.2.5.1, all in-scope trahsmission lines are located completely within RBS
property. Therefore, the public does not have access to this area and, as a result, no induced
shock hazards would exist for the public.

Plant Workers

Section 4.2.7 of the RBS Final Environmental Statement (FES) states the transmission lines
were constructed in accordance with the National Electric Safety Code (NESC). Section 5.5.1.2
of the RBS FES, which assessed the induced shock impacts of two units and their associated
230-kV and 500-kV transmission lines, concluded that the transmission lines would not exceed
the NESC 5-milliampere (mA) Rule. Based on the RBS FES, it was anticipated that the electric
field strength under the power lines would conform to the NESC guidelines (less than 7.5 kV/m
maximum within the ROW, and less than 2.6 kV/m maximum at the edge of the ROW). (NRC
1985)
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The Occupational Safety and Health Administration (OSHA) governs the occupational safety and
health of the RBS operations staff. It was determined in NUREG-1437 that occupational safety
and health hazard issues are generic to ali types of electricity generating stations, including
nuclear power plants, and are of small significance if the workers adhere to safety standards and
use protective equipment (NRC 2013b, Section 3.9.5.1).

Operational requirements associated with OSHA are incorporated into RBS’s occupational health
and safety program. Specifically, as it relates to transmission lines and acute shock hazards,
RBS has implemented the following practices which limit the potential for workers to receive an
“‘induced” current from an object becoming capacitively charged:

When a truck, mobile crane, or other equipment is flagged and considered energized,
employees standing on the ground must avoid contacting the truck, crane, or equipment
unless suitable protective clothing is used. In addition, an insulated access must be used
for persons getting on and off the truck, crane, or equipment. (Entergy 2015g, Section
5.3)

Mobile cranes or other lifting equipment are grounded where the possibility of static
buildup is present. (Entergy 2015g, Section 5.3)

Briefings are conducted and a safety checklist.completed on approach distances for
vehicles, cranes, and personnel when working near energized conductors. (Entergy .
2015h, Section 5.10)

Personnel are required to wear appropriate protective equipment. (Entergy 2015h,
Section 5.10) '

Overhead hazards located over a roadway are identified by one or all of the following
methods: (1) orange aviation balls or flags on power lines < 100 feet from the ground,
(2) roadway signs indicating “"Overhead Hazard,” and (3) painted warnings no closer than
30 feet from the approach points to the overhead hazard on paved/finished roadways.
(Entergy 2015g, Section 5.3)
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Table 2.2-1
RBS Hazardous Waste Generation, 2011-2015
Year Pounds
2011 958
2012@ 6,659
2013 4,204
2014 832
2015 1,170

a.

(Entergy 2016b)

Increase due to disposition of expired warehouse and laboratory
products. Refer to Section 2.2.4 for programs utilized to manage
RBS's chemical inventory to avoid excess volume of unused or

expired chemicals.
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Figure 2.2-1
RBS LPDES Permit Schematic Flow Diagram
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2.3 Refurbishment Activities

In accordance with 10 CFR 51.53(c)(2), the environmental report must contain a description of
the applicant's plans to modify the facility or its administrative control procedures as described in
accordance with § 54.21. This report must describe in detail any planned refurbishment
activities. In accordance with 10 CFR 51.53(c)(3)(ii), the environmental report must also contain
analyses of the impacts of refurbishment activities, if any, associated with license renewal.

The incremental aging management activities implemented to allow operation of a nuclear power
plant beyond the original 40-year license term were assumed to fall under one of two broad
categories: (1) SMITTR actions, most of which are repeated at regular intervals, and

(2) categories involving refurbishment actions, which usually occur infrequently and possibly only
once in the life of the plant for any given item. (NRC 2013b, Section 2.1.1)

NRC requirements governing the renewal of operating licenses for nuclear power plants include
preparation of an integrated plant assessment (IPA) [10 CFR 54.21]. The IPA must identify
systems, structures, and components subject to an aging management review. Items that are
subject to aging and might require refurbishment include, for example, reactor vessel head and
steam generator replacement.

The RBS IPA that Entergy conducted under 10 CFR Part 54, which is described in Appendix A
(Updated Safety Analysis Report Supplement) of the RBS LRA, has identified no refurbishment
or replacement actions needed to maintain the functionality of important systems, structures, and
components during the period of extended operation. The objective of the review required by
10 CFR 54.21 is to determine whether the detrimental effects of aging could preclude certain
systems, structures, and components from performing in accordance with the current licensing
basis during the additional 20 years of operation requested in the LRA.

2.4 Programs and Activities for Managing the Effects of Aging

In accordance with 10 CFR 51.53(c)(2), the environmental report must contain a description of
the applicant's plans to modify the facility or its administrative control procedures as described in
accordance with § 54.21. This report must describe in detail the modifications directly affecting
the environment or any plant effluents.

The incremental aging management activities implemented to allow operation of a nuclear power
plant beyond the original 40-year license term were assumed to fall under one of two broad
categories: (1) SMITTR actions, most of which are repeated at regular intervals . . . .

(NRC 2013b, Section 2.1.1)

The programs for managing the effects of aging on certain structures and components within the
scope of license renewal at the site are described in Appendix B (Aging Management Programs
and Activities) of the RBS LRA. The evaluation of structures and components required by

10 CFR 54.21 identified the activities necessary to manage the effects of aging on structures and
components during the period of extended operation beyond the initial license term. Other than
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implementation of the programs and activities identified in the IPA, there are no planned
modifications of RBS's administrative control procedures associated with license renewal.

2.5 Employment

The non-outage work force at the site consists of approximately 680 full-time workers (Table
2.5-1). There are no plans to add workers to support plant operations during the license renewal
period and, as discussed in Section 2.3, no license-renewal-related refurbishment activities have
been identified. During refueling outages, which occur on a 2-year cycle and historically have
lasted approximately 25-30 days, there are typically an additional 700—900 contractor workers
on site. The number of workers required on site for normal plant outages during the period of
extended operation is expected to be consistent with the number of additional workers used for
past outages at the site.
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Table 2.5-1 _
RBS Employee Residence Information, October 2016

Parish/County City/Town Permanent Full-Time Employees
LOUISIANA
Ascension 17
Geismar 2
Gonzales 6
Prairieville 9
Avoyelles 2
Plaucheville 2
Concordia 1
Ferriday 1
East Baton Rouge 339
Baker 14
Baton Rouge 119
Central 2
Greenwell Springs 20
Pride 7
Zachary 177
East Feliciana 38
Clinton 9
Ethel 6
Jackson 10
Norwood 2
Slaughter 9
Wilson 2
Iberville 4
Gross Tete 3
Plaguemine 1
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Table 2.5-1 (Continued)
RBS Employee Residence Information, October 2016

Parish/County City/Town Permanent Full-Time Employees
Lafayette 1
Lafayette 1
Livingston 47
Denham Springs 35
French Settlement 1
Holden 2
Livingston 1
Walker 8
Pointe Coupee 20
Batchelor 1
Fordoche 1
Glynn 1
Jarreau 2
Livonia 1
Morganza 2
New Roads 9
Ventress 3
St. Bernard 1
St. Bernard 1
St. Charles 2
Destrehan 1
Paradis 1
-St. Helena 2
Greensburg 2
St. Landry 1
Opelousas 1
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Table 2.5-1 (Continued)
RBS Employee Residence Information, October 2016

Parish/County City/Town Permanent Full-Time Employees

Tangipahoa 2
Amite 2

West Baton Rouge 7
Addis 2
Port Allen 5

West Feliciana 127
St. Francisville 125
Tunica 1
Wakefield 1

FLORIDA

Bay 1
Panama City Beach 1

ILLINOIS

De Witt 1
Farmer City 1

INDIANA

Marion 1
Indianapolis 1

MICHIGAN

Berrien 1
Benton Harbor 1

MISSISSIPPI

Adams 5
Natchez 5
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Table 2.5-1 (Continued)
RBS Employee Residence Information, October 2016

Parish/County City/Town Permanent Full-Time Employees

Amite 6
Gloster 4
Liberty 2

Franklin 2
Roxie 2

Jefferson 1
Fayette 1

Madison ’ 4
Auburn 1
Madison 2
Ridgeland 1

Warren 1
Vicksburg 1

Wilkinson 42
Centreville 10
Crosby 4
Woodville 28

NEBRASKA

Nemaha 1
Auburn 1

OHIO

Lucas 1
Oregon 1

PENNSYLVANIA

Chester 1
West Chester 1
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Table 2.5-1 (Continued)
RBS Employee Residence Information, October 2016

Parish/County City/Town Permanent Full-Time Employees
TEXAS
Liberty 1
Cleveland 1
TOTAL 680
(Entergy 2016c)
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2.6 Alternatives to the Proposed Action

Section 2.1 describes the proposed action, which is for the NRC to renew the RBS OL for an
additional 20 years beyond the current expiration date. Because the decision before the NRC is
to renew or not renew the licenses, there is only one fundamental alternative to the proposed
action: the no-action alternative. However, the no-action alternative would presumably result in
a need for new electricity-generating capacity in the region served by RBS.

The no-action alternative refers to a scenario in which the NRC does not renew the RBS OL.
Unlike the proposed action of renewing the OL, denying license renewal does not provide a
means of meeting future electric system needs. Therefore, unless replacement generating
capacity is provided as part of the no-action alternative, a large amount of base-load generation
would no longer be available, and the alternative would not satisfy the purpose and need for the
proposed action (Section 1.0). For this reason, the no-action alternative has two components:
replacing the generating capacity of RBS and decommissioning the RBS facility.

2.6.1 Alternatives Evaluation Process

The “no-action alternative” to the proposed action is to not renew the RBS OL. In this alternative,
it is expected that RBS would continue to operate up through the end of the existing OL., at which
time plant operations would cease and decommissioning would begin (Section 7.3.3). Because
RBS constitutes reliable long-term base-load capacity, it is reasonable to assume that a decision
to not renew the RBS OL would necessitate the replacement of its approximately 967 net M\We
capacity with another generation source capable of providing equivalent base-load power. The
environmental impacts of the no-action alternative would be from decommissioning RBS as
discussed in Chapter 7 and providing a replacement power source or sources.

In reviewing alternative energy sources, Entergy utilized the following criteria to determine a
reasonable set of alternatives for purposes of evaluating the no-action alternative under NEPA
requirements and NRC environmental regulations.

* The purpose of the proposed action (license renewal) is the continued production of
approximately 967 net MWe of reliable base-load generation.

* The time frame for the needed generation is 2025-2045.

* Alternatives considered must be available (constructed, permitted, and connected to the
grid) by the time the current RBS OL expires in 2025.

» Alternatives must be electricity generating sources that are technically feasible and
commercially viable.
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* An annual capacity factor of approximately 90 percent based on nuclear generation
technology is assumed (EIA 2015a), and is targeted to remain near or above this value
‘throughout the plant's operating life.

Al necesséry federal permits, licenses, approvals, and other entitlements would be
obtained on a timetable supporting new generation in 2025.

2.6.2 Alternatives Considered

Chapter 7 presents, in some detail, the methodology of identifying actions that could be taken to
replace the base-load generating capacity of RBS in the region. Alternative generating
technologies were evaluated to identify candidate technologies that would be capable of
replacing the RBS generating capacity by the end of the licensed unit's term in 2025.

Entergy’s 2015 Integrated Resource Plan (IRP) is the long-range strategy for meeting customers’
power needs. The IRP is intended to provide guidelines for resource planning and decisions,
and includes a 5-year action plan that allows Entergy to provide safe, reliable, and economic
services to all customers, existing and new. (Entergy 2015j)

Entergy’s IRP determined that the following alternatives were found appropriate for further
analysis (Entergy 2015j):

* Pulverized coal—supercritical pulverized coal with carbon capture.

* Natural gas-fired alternatives (simple-cycle combustion turbines, combined-cycle gas
turbines, small-scale aeroderivatives, and large-scale aeroderivatives).

* Nuclear—Generation 11l technology.
* Renewables (biomass, onshore wind power, and solar photovoltaic).

Based on the IRP analysis, gas-fired combustion turbines and combined-cycle gas turbines were
selected as the preferred technologies for new build resources. The remaining alternatives (new
nuclear, new coal, solar photovoltaic, and biomass) were not selected in any of the scenarios.
Wind had a significant role in only one of the scenarios that involves high gas and carbon prices.
(Entergy 2015j)

Entergy has determined that the most likely alternative that would replace RBS due to economic
reasons, and relatively short development and construction time (approximately 2 to 3 years),
would be a natural gas combined-cycle (NGCC) plant at the RBS site. However, for the sole
purpose of this NEPA analysis and to assist the NRC staff with the preparation of the RBS-
specific supplemental environmental impact statement, the hypothetical alternatives considered
reasonable and discussed in greater detail in Chapter 7 are as follows:
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* NGCC plant at the RBS site, consisting of three, parallel, 400-gross-MWe units to
produce net electrical power approximately equivalent to the net 967 MWe generated by
RBS.

* Supercritical pulverized coal (SCPC) plant at the RBS site consisting of two, 600-gross-
MWE units to produce net electrical power approximately equivalent to the net 967 MWe
generated by RBS.

* New nuclear plant at the RBS site with a net electricity generation approximately
equivalent to the net 967 MWe generated by RBS.

* Combination of hypothetical alternatives consisting of an NGCC plant and biomass plants
at the RBS site, and demand-side management (DSM) approximately equivalent to the
net 967 MWe generated by RBS.

Entergy determined that the following alternatives were not considered as a reasonable
replacement in comparison to renewal of the RBS OL. The bases for these determinations are
discussed in Section 7.1.2.

* Purchased power

* Plant reactivation or extended service life
* Conservation or DSM -

*  Wind

* Solar technologies: photovoltaic cells and solar thermal pbwer
* Hydropower

* Geothermal

*  Wood waste

* Municipal solid waste

* Other biomass-derived fuels

* Fuelcells

* Qil

» Ocean wave and current energy

* Coal-fired integrated gasification combined cycle (IGCC)
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3.0 AFFECTED ENVIRONMENT

The RBS property is located on approximately 3,342 acres of Entergy Louisiana, LLC-owned
land (RBS 2015, Section 2.1.1.2) (Figure 3.0-1). For purposes of this ER, the term "property
boundary" refers to the entire RBS site.

3.01 Location and Features

The RBS property is located on the east bank of the Mississippi River in the southern portion of
West Feliciana Parish, Louisiana. (RBS 2015, Section 2.1.1.1) As shown in Table 3.10-1, St.
Francisville, Louisiana, is approximately 3 miles west-northwest of RBS and is the community
closest to the site. In nearby East Baton Rouge Parish, the city of Baton Rouge, Louisiana, is the
largest population center in the region and is approximately 24 miles south-southeast of RBS
(RBS 2015, Section 2.1.1.1). Figure 3.0-1 shows the property boundary, facility structures, and
the EAB. The RBS property falls within the Public Land Survey System and is located in
Sections 41, 44, 45, 57, 58, 59, 60, 62, 63, and 65, Township 3S, Range 2W,; and Sections 44,
45, and 66, Township 4S, Range 2W (Entergy 2015k), as shown in Figure 3.0-2.

3.0.2 Vicinity and Region

The vicinity is defined as the area within a 6-mile radius from the center of the RBS containment
structure and includes segments of West Feliciana, East Feliciana, East Baton Rouge, and
Pointe Coupee parishes (Figure 3.0-3). As described in Section 3.1, land within the vicinity of the
site is rural and sparsely populated. The RBS property is located adjacent to the Mississippi
River, at about RM 262 (Figure 3.0-2). The Mississippi River is the most prominent natural
feature in the region. The river at nearby St. Francisville (RM 266) has a contributing drainage
area of about 1,129,400 square miles. This area includes 41 percent of the conterminous United
States. (RBS 2015, Section 2.4.1.2.1)

The region is defined as the area within a 50-mile radius (Figure 3.0-4) centered on the RBS
containment structure. The region includes either all or portions of the following 18 parishes in
the state of Louisiana: Ascension, Assumption, Avoyelles, Catahoula, Concordia, East Baton
Rouge, East Feliciana, Iberia, Iberville, Lafayette, Livingston, Pointe Coupee, St. Helena, St.
Landry, St. Martin, Tangipahoa, West Baton Rouge, and West Feliciana. The region also
includes either all or portions of the following five counties in the state of Mississippi: Adams,
Amite, Franklin, Pike, and Wilkinson.

As shown in Table 3.10-1, West Feliciana Parish, where the RBS property is located, had a 2010
population of 15,625, up from 15,111 in 2000. West Feliciana Parish and the three neighboring
parishes that are partially located within a 6-mile radius (East Baton Rouge, East Feliciana, and
Pointe Coupee) are also designated as part of the Baton Rouge Metropolitan Statistical Area
(MSA) (USCB 2015a). East Baton Rouge Parish had a 2010 population of 440,171, up from
412,852 in 2000. East Feliciana Parish had a 2010 population of 20,267, down from 21,360 in
2000. Pointe Coupee Parish had a 2010 population of 22,802, up from 22,763 in 2000. West
Baton Rouge Parish had a 2010 population of 23,788, up from 21,601 in 2000. (USCB 2015b)
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Table 3.10-1 provides 2010 U.S. Census Bureau (USCB) data for communities that are located
wholly or partially within a 50-mile radius of the RBS site. Important population centers in the
region include Baton Rouge, with a 2010 population of 229,493, up from a population of 227,818
in 2000; and Lafayette (approximately 55 miles southwest), with a 2010 population of 120,623,
up from a population of 110,257 in 2000. The only incorporated community within West Feliciana
Parish is St. Francisville (approximately 3 miles west-northwest), with a reported 2010 population
of 1,765, up from a population of 1,712 in 2000. Within the region, there are four communities
with a 2010 population greater than 25,000, and two of these (Baton Rouge and Lafayette) have
a 2010 population greater than 100,000. (USCB 2015c)

The region has a highly developed roadway network and rail system (Figures 3.0-3 and 3.0-4).
Interstate Highway 10 (I-10) parallels the Mississippi River from New Orleans to Baton Rouge,
where it travels west to Lafayette. Interstate Highway 12 (I-12) runs east-west and is located

_ north of Lake Pontchartrain. U.S. Highway 61 (US-61) is the nearest major north-south route to
the plant (RBS 2015, Section 2.1.1.2). The recently completed Audubon Bridge on Louisiana -
Highway 10 (LA-10) crosses the Mississippi River between West Feliciana and Pointe Coupee
parishes and has replaced the ferry service between the communities of New Roads and St.
Francisville, Louisiana. (RBS 2015, Section 2.2.1) While there is rail service within the vicinity
that supports specific industrial facilities, rail service has been abandoned within the RBS
property boundary (USDOT 2015). The Mississippi River passes near the plant and is a major
route for waterborne commerce. The nearest major river facility to RBS is the port of Baton
Rouge, located approximately 32 river miles downstream. (RBS 2015, Section 2.2.1)

The natural gas pipelines closest to the RBS property are located approximately 2.1 miles east,
and the closest petroleum products pipeline storage facility is located approximately 4.3 miles
southeast of the RBS property. Two natural gas wells are located 3.4 miles south-southeast and
4.5 miles southwest, respectively, of the RBS property. (RBS 2015, Section 2.2.1) There are no
pipelines crossing the RBS property (RBS 2015, Section 2.1.1.2).

As shown in Figures 3.0-3 and 3.0-4, there are six private heliports, three private airfields, and
one general aviation airport (False River Regional Airport) open to the public that are located
within 10 miles of RBS. Five private heliports (RBS, West Feliciana Parish Hospital, Tembec,
West Feliciana Sheriff's Office, and The Bluffs) and one private air field (Nauga Field Airport) are
located within the vicinity. The Baton Rouge Metropolitan Airport (Ryan Airport) is a full-service
commercial airport located approximately 19 miles from RBS. (AirNav 2015)

3.0.3 Station Features

The principal structures at RBS are identified in Section 2.2. The RBS protected area is
completely enclosed by security fencing, with access to the area controlled through a security
access portal system. A plant security system monitors the protected area, as well as the
buildings within the station. The protected area, along with principal station structures and
nearby features, is shown in Figure 3.0-1. The residence nearest to RBS is located
approximately 0.8 miles northwest (Entergy 2016d, Table 2-1).

32




River Bend Station
Applicant’s Environmental Report
Operating License Renewal Stage

The RBS EAB is designated as a 3,000-foot-radius circle drawn about the reactor center
(Figure 3.0-1). The EAB is located entirely within RBS property. (RBS 2015, Section 2.1.1.3)
There are no residences located within the exclusion area (RBS 2015, Section 2.1.2.1).

The restricted area within the RBS property is shown in Figure 3.0-1. The restricted area
property is entirely owned by Entergy Louisiana, LLC except for a 1.7-acre parcel owned by
PolAris for the Starhill Radio Tower (EOI 2008a, Section 2.2.1.10), which is located outside the
EAB (west-northwest of the heliport). The boundary of the restricted area is denoted by a series
of posted signs to assure public awareness of access restrictions during an emergency. The
North Access Road traverses the exclusion area and the restricted area boundary north of the
RBS protected area. (RBS 2015, Section 2.1.1.3) This road serves as the principal station
access and connects US-61 (north of the RBS property) and Louisiana Highway 965 (LA 965).
LA-965 is a paved, two-lane secondary road that traverses north and south into the center of the
RBS property. (RBS 2015, Section 2.1.1.2) After Police Jury Road, LA-965 becomes Powell
Station Road and continues south, then east, and then north connecting with US-61. Police Jury
Road is an onsite route leading to the RBS Fancy Point Substation. River Access Road is an
onsite route leading to the RBS water intake structure located on the Mississippi River. As
shown in Figure 3.0-3, LA-10 parallels the southern edge of the RBS property; however, this
state route is located outside of the RBS property.

The RBS property is situated on two elevation levels: an alluvial floodplain along the east bank of
the Mississippi River at an elevation of about 35 feet amsl, and an upper terrace with an average
elevation of more than 100 feet amsl. As shown in Figure 3.0-1, the RBS property is drained by
Grants Bayou on the east and Alligator Bayou on the west. Numerous unnamed, intermittent
streams cross the site and drain to either Grants Bayou or Alligator Bayou. Just south of the
RBS property boundary, Grants Bayou enters Alligator Bayou, which flows south into Thompson
Creek and eventually empties into the Mississippi River approximately 7 miles downstream of the
RBS embayment area. The RBS property is heavily wooded; however, several open fields dot
the landscape. (RBS 2015, Section 2.1.1.2)

3.0.4 Federal, Native American, State, and Local Lands

A number of public lands are located within the vicinity of RBS, as listed in Table 3.0-1 and
illustrated in Figure 3.0-5.. The federal parcel nearest to the site is the Cat Island National Wildlife
Refuge, approximately 8 miles west of the plant. Cat Island National Wildlife Refuge was
established to conserve, restore, and manage native forested wetland habitats for migratory
birds, aquatic resources, and endangered and threatened plants and animals. Itis one of the few
remaining unleveed sections of floodplain along the Lower Mississippi River (LMR) and remains
influenced by the natural flooding of the river. (EOI 2008a, Section 2.2.1.5)

The vicinity contains seven state-managed parcels, including Audubon State Historic Site,
Rosedown Plantation State Historic Site, Port Hudson State Historic Site, and Locust Grove State -
Historic Site, as shown in Table 3.0-1. Of these state-managed parcels, the Audubon State
Historic Site is nearest to RBS, located 3 miles north-northeast of the plant. There are also
several locally managed parks and gardens in West Feliciana Parish. The locally managed
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parks nearest to RBS are located approximately 3 miles northwest and west-northwest, and they
include St. Francisville Recreational Park (Jane Butterworth Memorial Park), Parker Memorial
Park, and Garden Symposium Park near the town of St. Francisville, Louisiana.

There are a variety of national wildlife refuges, designated forest lands, state parks, and wildlife
management areas (WMAs) located throughout the region, as shown in Figure 3.0-6. No military
installations are located within a 50-mile radius. Located in Avoyelles Parish, the Tunica-Biloxi
Tribe Reservation is approximately 49 miles west-northwest of RBS.

3.0.5 Known or Reasonably Foreseeable Projects in Site Vicinity

RBS has an ISFS! used to safely store spent fuel in licensed and approved dry-cask storage
containers on site. This ISFSI is licensed separately from the RBS operating unit and would
remain in place until the U.S. Department of Energy (DOE) takes possession of the spent fuel
and removes it from the site for permanent disposal or processing. Expansion of the ISFSI to
add a new pad is planned for the period 2019-2021. The impacts associated with this expansion
would be assessed under a separate NRC licensing and review process.

To date, no future federal or non-federal projects have been identified as taking place in the
vicinity of the RBS property during the license renewal term. Also, no new business
developments or current business expansions have been announced for the RBS vicinity during

the license renewal term. .
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Table 3.0-1
Federal, State, and Local Lands, 6-Mile Radius of RBS
Name@ Management | Distance® | Direction | Nearest Place Parish

LOUISIANA

gttf(;i;g:g ill\lﬂeeiiiir:lag:?ka)l Pk [dang Local 3 NW St. Francisville West Feliciana
Parker Memorial Park Local 3 WNW St. Francisville West Feliciana
Audubon State Historic Site State 3 NNE St. Francisville West Feliciana
Former Office of Family Service State 3 WNW St. Francisville West Feliciana
Garden Symposium Park Local 3 WNW St. Francisville West Feliciana
Rosedown Plantation State Historic Site State 4 NW St. Francisville West Feliciana
Feliciana Free Ferry Landing Lease State 4 w St. Francisville West Feliciana
New Roads/St. Francisville Ferry Landing State 4 W St. Francisville Pointe Coupee
West Feliciana Sports and Recreational Park Local 4 NW St. Francisville West Feliciana
West Feliciana Parish Railroad Park Local 4 WNW St. Francisville West Feliciana
Port Hudson State Historic Site State 5 SSE Zachary East Feliciana/

East Baton Rouge

Locust Grove State Historic Site State 6 N St. Francisville West Feliciana
Mary Ann Brown Preserve Local 6 NE St. Francisville West Feliciana
Cat Island National Wildlife Refuge(c) Federal 6 w St. Francisville West Feliciana

(LDOA 2015; SFWF 2015; USDA 2015b)

a. Only locally operated lands within a 6-mile radius are included, and their distances are based on best available public information.
b. Distances are listed in approximate miles (rounded to the nearest whole number and based on RBS location and land centroid data).
c. Distance reported for the Cat Island National Wildlife Refuge is rounded and based on the closest point of the property boundary to RBS.
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3.1 Land Use and Visual Resources

Land use descriptions are focused on East Baton Rouge and West Feliciana parishes in
Louisiana because (1) RBS is located in West Feliciana Parish; (2) approximately 69 percent of
RBS employees reside in these two parishes (Table 2.5-1); and (3) RBS is one of Entergy
Louisiana, LLC's assets on which property taxes are paid to West Feliciana Parish. The
remaining RBS employees reside in 14 surrounding Louisiana parishes and nine other states.

3.1.1 Onsite Land Use

RBS is located on approximately 3,342 acres of Entergy Louisiana, LLC-owned land (RBS 2015,
Section 2.1.1.2). Entergy currently controls the entire RBS site for the purpose of generating
electricity; however, some of the area within the boundary is also used for other purposes, such
as the Sportsman's Club (hunting club for past and current Entergy employees), recreational
fishing, selective timber harvesting by Entergy's real estate group, and occasional ecological
studies by state agencies or other parties. (EOI 2008a, Section 2.2.1)

As shown in Table 3.1-1 and illustrated in Figure 3.1-1, land use on the RBS site falls primarily
within four land use/land cover categories: deciduous forest (24.2 percent), woody wetlands
(22.5 percent), mixed forest (18.6 percent), and shrub/scrub (13.1 percent). These four
categories account for approximately 78 percent of the RBS site land use. The remaining

10 categories found on site compose less than 22 percent of the RBS site.

Land on the RBS site is zoned as an industrial area (M2—General Industry District) by West
Feliciana Parish. Maps from the West Feliciana Parish Comprehensive Plan (a 30-year vision
adopted in December 2008) and the West Feliciana Parish Planning and Zoning Department,
which depict future land use, indicate these uses are anticipated to continue on the RBS site.
(WFP 2015a; WFP 2015b)

Entergy Louisiana, LLC owns all of the RBS property, with the exception of the 1.7-acre Starhill
Microwave Radio Tower parcel, which is located outside the EAB (west-northwest of the heliport)
and owned by PolAris. The exclusion area is subject to no easements/servitudes except such
easements/servitudes that grant Entergy Louisiana, LLC the right to exclude or remove persons
or property from the exclusion area consistent with the safety and security requirements of
Entergy Louisiana, LLC. (EOI 2008a, Section 2.2.1.10) Entergy Louisiana, LLC also owns and/
or controls 100 percent of the mineral rights within the RBS plant exclusion area, subject to
reservations of mineral rights by predecessors-in-title, but controls the right to use the surface of
the exclusion area for the extraction or development of minerals (EOI 2008a, Section 2.2.1.9).

3.1.2 Offsite Land Use
As shown in Table 3.10-2, West Feliciana Parish and East Baton Rouge Parish have seen an

increase in population since 2000, with 2010 populations of 15,625 and 440,171, respectively.
This trend is projected to continue for both parishes through 2045.
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The vicinity (6-mile radius) surrounding the RBS site is predominantly rural and lies primarily
within West Feliciana Parish; however, small portions include land area in East Baton Rouge
Parish, East Feliciana Parish, and Pointe Coupee Parish (Figure 3.0-3). The land use/land cover
categories located within a 6-mile radius of RBS are illustrated in Figure 3.1-2. As shown in
Table 3.1-2, wetlands are the largest land cover category, covering approximately 20.3 percent of
the area: woody wetlands (approximately 19.6 percent) and emergent herbaceous wetlands
(approximately 0.7 percent). Deciduous forest (approximately 16.5 percent) is the next largest
category, followed by pasture/hay (approximately 12.1 percent) and shrub/scrub (approximately
11.9 percent). Developed land, which includes open space, low-intensity, medium-intensity, and
high-intensity development, totals approximately 4,729 acres (approximately 6.5 percent) of the
vicinity. :

The 2012 census of agriculture reported that West Feliciana Parish occupies approximately
258,061 acres, of which 101,261 acres were proportioned to farmland. The parish had a total of
163 farms in 2012, with an average farm size of 621 acres. A total of 98 farms were reported as
cropland, with primary crops reported as forage (8,489 acres) and soybeans (11,810 acres).
Livestock is another important agricultural product, with the primary commodity being beef cattle
(71 farms). (USDA 2012)

East Baton Rouge Parish occupies approximately 291,425 acres of land, of which 57,542 acres
were proportioned to farmland. In 2012, it was reported that the parish had a total of 432 farms,
with an average farm size of 133 acres. A total of 232 farms produced crops, with the primary
crop inventoried as forage (7,068 acres). Livestock is also an important agricultural product in
the parish, with the primary commodity being beef cattle (214 farms). (USDA 2012)

The Louisiana Revised Statutes Title 33, Municipalities and Parishes, Part |V, Physical
Development of Parishes and Municipalities, grants the power (to every parish and municipality)
to create a planning commission and an official master plan. The legislation defines master plan
as a statement of public policy for the physical development of a parish or municipality adopted
by a parish or municipal planning commission. Further, it states that a parish or municipal
planning commission shall make and adopt a master plan for the physical development of the
unincorporated parish territories and municipality. The plan should include the following (LA
2014):

* Location, character, and extent of transportation routes, public park spaces, aviation
fields, and other public ways, grounds, and open spaces;

* General location of public buildings, schools, and other public property;

* General character, extent and layout of public housing and the re-planning of blighted
districts and slum areas;

* General location and extent of public utilities and terminals for water, light, sanitation,
communication, power, transportation, and other purposes; and
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* The removal, relocation, widening, narrowing, vacating, abandonment, change of use,-or
extension of any of the foregoing ways, grounds, open spaces, buildings, property,
utilities, or terminals.

Both West Feliciana and East Baton Rouge parishes have comprehensive plans with active
zoning regulations.

West Feliciana Parish is located in eastern Louisiana and is bordered on the north by Wilkinson
County, Mississippi; on the west and south by Pointe Coupee Parish, Louisiana; and on the east
by East Feliciana Parish (Figure 3.0-4). The Mississippi River forms the western boundary of the
parish. Less than 10 percent of West Feliciana Parish is developed or in use. Single-family
homes make up the largest portion at 8,037 acres (3 percent). Agricultural use and forests make
up approximately 15 percent and 33 percent, respectively. The West Feliciana Parish
Comprehensive Plan indicates approximately 53 percent of the total land area is not suitable for
development because it is either water or riparian areas, land adjacent to wetlands (e.g., within
50 feet), floodplains, or steep slopes. The remaining developable land area is equivalent to
roughly 100,000 acres, of which most is forested (55 percent). (WFP 2015a)

The West Feliciana Parish Comprehensive Plan is reported as the blueprint for long-term
(30-year) future development. [t was developed based on guiding principles that incorporated
citizen input. The principles are divided into four categories (WFP 2015a):

Livable Community

* Retain the rural and historic character and focus on attracting new housing and jobs into
existing developed areas already served by infrastructure;

» Emphasize mixed-use sustainable development and focus on providing attractive and
safe neighborhoods and commercial areas;

* Provide convenient access to stores and services;
* Provide a transportation option for people without cars; and
* Direct new development toward areas where adequate roads exist.

Opportunity and Equity

* Develop clear and objective land use regulations and apply them fairly and consistently;
and

* Increase housing opportunities in the parish and accommodate a variety of housing types
for all income levels. '
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Healthy Environment

* Preserve the natural beauty of the parish and its assets through the use of incentives and
conservation development practices; and

* Provide more walkable connections, trains, bike paths, and diverse recreational
opportunities.

Prosperous Economy

* Plan for and develop infrastructure to encourage future growth;
¢ Emphasize tourism and eco-tourism; and
» Attract new economic development.

East Baton Rouge Parish is the central parish within the Greater Baton Rouge metropolitan area,
home to the City of Baton Rouge, Louisiana's state capital. The parish is the most populous
parish in Louisiana; however, due to out-migration it has experienced an overall net loss of 2,700
residents per year on average. To counter this decrease, East Baton Rouge has developed the
FUTUREBR Comprehensive Plan (FUTUREBR) that will guide and inform the decision-making
process and direct resources accordingly. (EBR 2015)

The goals of the land use element of FUTUREBR (EBR 2015) are as follows:

* To develop and define the distinct neighborhoods and districts. A parish concept of

foundational, cohesive districts will match existing developments and guide new
recommended additions.

* To develop a more resilient, pedestrian-friendly, prosperous East Baton Rouge Parish.
This will lead to more self-contained districts, where the residents' or workers' daily needs
are within 20 minutes.

These goals are anticipated to be achieved through effective land use planning. As reported in
the FUTUREBR, East Baton Rouge Parish encompasses approximately 470 square miles. The
planning area, which encompasses the city of Baton Rouge and unincorporated portions of the
parish, is approximately 240,000 acres. While the majority of this land is already developed, it is
reported there is still a significant supply of land (approximately 129,106 acres) available for
growth in the next 30 years. While there are environmental constraints on development of a
portion of this land, the developable portion accounts for roughly one-third of the parish.
Approximately 35 percent of that developable land is within the reach of existing urban services
(e.g., water and sewer lines). Approximately 17,623 acres of this land is where new
development and redevelopment will be focused. By 2030, the FUTUREBR anticipates the
addition of approximately 48,000 new households and 135,000 new jobs. This addition is
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expected to account for approximately 12,500 acres of land, of which redevelopment accounts
for about 10 percent of the new growth. (EBR 2015)

3.1.3 Visual Resources

As discussed in Section 3.0.1, the RBS site is located on the east bank of the Mississippi River in
the southern portion of West Feliciana Parish, Louisiana. Figure 3.0-1 shows the plant layout
and the property boundary in association with the Mississippi River. As discussed in Section
3.1.1, the largest land use categories on the site are deciduous forest at approximately 24.2
percent and woody wetlands at approximately 22.5 percent.

Several recreation areas and tourist attractions, such as Cat Island National Wildlife Refuge and

Audubon State Commemorative Area are located within the vicinity and near St. Francisville (EOI

2008a, Section 2.2.1.4). Natural features in the vicinity include Thompson Creek to the east and
southeast of RBS; the Mississippi River and Bayou Sara to the west and northwest; False River
southwest in New Roads; Wickliffe Creek, Alexander Creek, and Alligator Bayou in the western
portion of the RBS property; Grants Bayou East Fork in the southern part of the RBS property;
and oxbow lake remnants to the south. These oxbow lakes appear to be part of the former
Thompson Creek channel. In addition, the RBS site is part of the Louisiana Department of
Wildlife and Fisheries (LDVWVF) designated RBS Natural Area (Figure 3.1-3), a 550-acre portion of
the site that contains one of the most species-rich, upland hardwood forests in the nation. (EOI
2008a, Section 2.2.1.5)

A number of recreational, conservation, and commemorative areas within the vicinity of the site,
including several plantations of historic interest and various WMAs, provide hunting, fishing, and
other recreational opportunities. Notable plantations in the vicinity of RBS, generally to the
northwest in the St. Francisville area, include The Myrtles, Butler Greenwood, and Greenwood
Plantations, as well as the Rosedown Antebellum Home. The Oakley House is part of the
Audubon State Commemorative Area and is located northeast of RBS. (EOI 2008a, Section
2.2.1.5)

RBS is located approximately 2 miles from the Mississippi River. The finished station grade is
approximately 100 feet amsl (varies from 95 to 105 feet amsl). The Mississippi River supplies
the cooling tower makeup water requirements. Four mechanical-draft cooling towers are used
for heat dissipation. The towers are approximately 56 feet above grade elevation and are not
visible above the trees. (EQI 2008a, Section 3.1.1) The RBS site is heavily wooded with several
unnamed, intermittent streams crossing and draining to either Grants Bayou on the east or
Alligator Bayou on the west (RBS 2015, Section 1.2.2.1.2). As noted in Section 3.0.3, the
residence nearest to RBS is located approximately 0.8 miles northwest.

RBS has minimal visual impact on neighboring properties. From US-61, the power block and
cooling towers are not visible, due to a significant tree buffer around the site. From the highway
entrance, only the RBS Training Center Building is visible, and it has the appearance of an office
building. From other nearby public roads, the tree buffer and changes in elevation also conceal
the RBS power plant facilities. (EOI 2008a, Section 2.5.2.7) As discussed in Section 2.2.5.1, all
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in-scope transmission lines are located completely within the RBS property; therefore, they are
not visible to neighboring properties.
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Table 3.1-1
Land Use/Land Cover, RBS Property
Category Acres Percent
Open water 25.13 0.8
Developed 417.21 12.7
Open space 184.14 5.6
Low intensity 81.84 2.5
Medium intensity 97.19 3.0
High intensity 54.04 1.6
Barren land (rock/sand/clay) 3.78 0.1
Deciduous forest 796.62 242
Evergreen forest 150.56 4.6
Mixed forest 611.59 18.6
Shrub/scrub 430.56 131
- Grassland/herbaceous 43.14 1.3
Pasture/hay 41.37 1.3
Woody wetlands 738.57 225
Emergent herbaceous wetlands 27.58 0.8
Total 3,286.11(@ 100.0
(MRLC 2015)

a. The acreages presented in this table are based on the Multi-Resolution Land Characteristics
Consortium (MRLC) land use/land cover data. These data are presented in a raster (pixel-
based) format, and because of their square geography they do not exactly match the RBS
property boundary. This geography variation creates a small difference between the total

acreage reported in Table 3.1-1 compared to the RBS pro

ER.

perty acreage stated throughout the
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Table 3.1-2
Land Use/Land Cover, 6-Mile Radius of RBS
Category Acres Percent

Open water 4,786.38 6.62
Developed 4,729.00 6.54

Open space 2,938.50 4.07

Low intensity 989.21 1.37

Medium intensity 422 11 0.58

High intensity 379.18 0.52
Barren land (rock/sand/clay) 928.72 1.28
Deciduous forest 11,902.56 16.47
Evergreen forest 3,585.45 4.96
Mixed forest 7,854.76 10.87
Shrub/scrub 8,634.69 11.95
Grassland/herbaceous 1,633.27 2.26
Pasture/hay 8,727.66 12.07
Cultivated crops 4,827.30 6.68
Woody wetlands 14,142.30 19.56
Emergent herbaceous wetlands 534.41 0.74
Total 72,286.50 100.00

(MRLC 2015)
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" (EOI 2008a, Figure 2.1-3; MRLC 2015;

Legend O USCB 2015d; USDA 2015a)
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Figure 3.1-1
Land Use/Land Cover, RBS Property
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3.2 Meteorology and Air Quality

3.2.1 General Climate

The general climate can be described as humid subtropical with summers dominated by the
Bermuda High, a semi-permanent anticyclone that is an extension of the Azores High Pressure
System. The Bermuda High can remain intact into the spring and fall, and occasionally even into
the winter season. The prevailing southeasterly winds combined with an abundant moisture
supply from the warm waters of the Gulf of Mexico provide mild and rather humid weather
throughout most of the year. The Bermuda High historically can lead to very light winds or even
calm weather conditions, thus creating air stagnation problems in the region at times during the
summer and early fall. Air from higher latitudes in the north-central United States occasionally
brings drier and cooler conditions to the area, but mainly for only brief periods of time during the
winter months. (EOI 2008a, Section 2.7.1)

The summer climate is warm and humid, characterized by relatively light winds. Afternoon
showers and thunderstorms, which account for much of the summer rainfall, occur nearly one-
half of the days during June, July, and August. (EOI 2008a, Section 2.7.1)

The winter climate is characterized by mild temperatures due to the influence of the maritime air.
The main continental storm track also migrates south into portions of northern Louisiana, but
typically remains far enough north of RBS and the surrounding region so that convective showers
and storms are the primary source of precipitation events, even during winter months. Snow and
other freezing precipitation events are rare, with annual totals for snowfall and ice accretion
events averaging only a fraction of an inch in the RBS region. (EOI 2008a, Section 2.7.1)

Early spring is the season with the highest frequency of tornadoes and large hail events;
however, even these occurrences are rare. Tropical cyclone frequency is climatologically highest
in early autumn, but statistically only one hurricane makes landfall along the coastline of
Louisiana approximately every 4 years. The most pleasant weather usually occurs during late
September into October when temperatures are cooler, average monthly precipitation totals are
lower, and average monthly cloudiness decreases. The threat of heavy rainfall is present in all
seasons, attributed to the year-round potential for convective rainfall activity. (EOl 2008a, Section
27.1)

3.2.2  Meteorology
The National Weather Service station nearest to RBS is Baton Rouge Metropolitan Airport (Ryan
Airport), which is located 19 miles southeast of RBS, with a similar elevation and relative

proximity to the Mississippi River.

3221 Wind Direction and Speed

A 44-year period of record at Ryan Airport shows the annual prevailing wind direction is
northeast. Based on a 32-year period of record, the annual mean wind speed at Ryan Airport is
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6.3 miles per hour (mph). The highest seasonal mean wind speed is during the winter and
spring. The lowest seasonal mean wind speed for Baton Rouge occurs during the summer
months. (NCDC 2016a)

3222 Temperature

Based on a 30-year period of record at Ryan Airport, the annual normal daily mean temperature
is approximately 69.0°F, with the highest monthly normal daily mean temperatures occurring
during the summer months (June, July, and August). The monthly normal daily minimum and
maximum temperatures at Baton Rouge during the summer months range from approximately
81.0°F to 83.0°F, respectively. The mean number of days with a maximum temperature of 90°F
or greater is 89. Monthly normal daily mean minimum and maximum temperatures during the
winter months (December, January, and February) at Baton Rouge range from approximately
52°F to 55°F, respectively. The mean number of days with a minimum temperature of 32°F or
less is 20. (NCDC 2016b)

3.2.2.3 Precipitation

Based on a 30-year period of record, the normal annual precipitation at Ryan Airport is
approximately 61.0 inches. Normal monthly precipitation amounts in Baton Rouge range
between 4.96 and 6.41 inches during the summer months (June, July, and August); 4.10 and
4.70 inches during the fall months (September, October, and November); 5.04 and 5.72 inches
during the winter months (December, January and February); and 4.41 and 4.89 inches during
the spring months (March, April, and May). The normal maximum monthly rainfall occurs in June
(6.41 inches), while the lowest normal monthly rainfall occurs in November (4.10 inches). (NCDC
2016b) Snowfall is very infrequent across central and southern Louisiana. Normal annual
snowfall values at Baton Rouge are 0.1 inches (NCDC 2016b).

3224 Severe Weather

3.2.2.4.1 Hurricanes

RBS is located approximately 75 miles from the nearest point on the Gulf Coast. However, the
potential still exists for strong winds associated with hurricanes and tropical storms to make it as
far inland as RBS. The intensity and forward speed of hurricanes largely determines how far
inland hurricane speeds are realized. Additionally, all hurricanes and tropical storms bring the
threat of extremely heavy rainfall intensities and amounts as the center of the storm passes near
RBS. (EQI 2008a, Section 2.7.2.2.5) Based on National Climatic Data Center records, there
have been two recorded storm events for West Feliciana Parish over the previous 35 years as
shown below (NCDC 2016c):

* Hurricane Lili (October 2002)

* Hurricane Katrina (August 2005)
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3.2.2.4.2 Thunderstorms

Thunderstorms are a common occurrence at RBS and in the surrounding region throughout the
year. The highest seasonal rate of occurrence for thunderstorms is in the summertime (June to
August), when about 53 percent of all thunderstorm days occur. July has the highest occurrence
of thunderstorms. The mean number of thunderstorm days per month is lowest during the mid-
fall and winter seasons. (EOI 2008a, Section 2.7.2.2.1)

3.2.2.4.3 Tornadoes

Tornadoes are generated in Louisiana either due to severe thunderstorms or hurricanes that
occur in the area. Based on National Climatic Data Center data for the period 1991-2010, the
average annual number of tornadoes that occur in Louisiana was 37; the average annual number
of enhanced Fujita (EF) O-EF5 tornadoes per 10,000 square miles was 8.5; the average annual
number of EF3-EF5 tornadoes was 0.9; and the average annual number of EF3-EF5 tornadoes
per 10,000 square miles was 0.2 (NCDC 2015). From 1985 through 2015, a total of 3 tornadoes
were reported in West Feliciana Parish, occurring in the spring and fall months, with a peak of 2
tornadoes in April. Two tornadoes were classified as EF1, while the remaining tornado was
classified as an EF2. (NCDC 2016d)

3.2.2.44 Rainfall

In August 2016, the combination of an incredibly moist air mass and a slow-moving storm system
resulted in feet of rain in southern Louisiana. The epic rains caused devastating flooding, which
led to the evacuation of tens of thousands, killed at least 13 people, and paralyzed the region.
(NOAA 2016a)

Rains began on August 9th as scattered thunderstorms in advance of a slow-moving storm
system to the east. As the storm moved closer to Louisiana and Mississippi, rainfall totals
increased dramatically. On August 11th, parts of southern Louisiana and Mississippi observed
more than 6 inches of rain. On August 12th, Baton Rouge observed a non-stop battering of
thunderstorms resulting in 11.24 inches of rain. On the same day, an observer in Livingston,
Louisiana, recorded 17.09 inches of rain between midnight and 3:00 p.m. The next day (August
13th) brought another round of heavy rain, from 3 to more than.10 inches in some places, albeit
a bit farther west than the day before. (NOAA 2016a)

Watson, Louisiana, about 20 miles northeast of Baton Rouge, experienced 31.39 inches of rain
from the storm; White Bayou, Louisiana, saw 26.14 inches; Livingston, Louisiana, ended up with
25.52 inches; and Baton Rouge received more than 19 inches of rain. (NOAA 2016a)

Rains of this magnitude falling in this short amount of time are exceedingly rare. From August

12th to August 13th, the 2-day rainfall amounts in the hardest hit areas have only about a 0.2
percent chance of occurring in any given year: a 1 in 500-years event. (NOAA 2016a)
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With rains of this magnitude, devastating flooding was sure to follow. In southeastern Louisiana,
towns and interstates flooded, cars were underwater, and lives were uprooted. The Amite River
at Denham Springs crested at 46.2 feet, breaking the 1983 record by almost 5 feet. Record river
crests also occurred along the Comite River at Olive Branch (29.96 feet) and Joor Road (34.22
feet), and along the Tickfaw River and the Tangipahoa River. (NOAA 2016a)

Twelve parishes in Louisiana (Acadia, Ascension, East Baton Rbuge, East Feliciana, Iberia,
| afayette, Livingston, Pointe Coupee, St. Helena, St. Landry, Tangipahoa, and Vermillion) were
declared major federal disaster areas. (NOAA 2016a)

Rainfall at the RBS site (located approximately 24 miles north-northeast of Baton Rouge) totaled
24.28 inches during the period August 10, 2016, to August 17, 2016. This event exceeded the
water processing ability and storage capacity of the treated sanitary wastewater system, which
resulted in a sewage overflow as shown in Table 9.5-1. No other portions of the RBS site were
affected by this event.

3.2.3 Onsite Meteorological System

The onsite meteorological tower is located approximately 2,210 feet west-northwest of the
reactor containment and has a height of 150 feet above plant grade. The meteorological
parameters are measured by instrumentation mounted at two levels (30 and 150 feet) of the
tower. The meteorological sensors are mounted on booms that are greater than one tower width
away from the tower. The booms are attached to a tower elevator system used for raising and
lowering the instruments during routine calibration. (EOI 2008a, Section 6.4.1.1)

The tower is situated in a flat fenced-off area that is covered with crushed rocks and grass. A
small instrument building and a utility shed housing a standby propane generator are located
approximately o the west-southwest of the meteorological tower. (EOI 2008a, Section 6.4.1.1)

The meteorological tower instrumentation consists of the foliowing: wind speed and wind
direction sensors at the 30- and 150-foot levels, a 30-foot ambient temperature sensor, and a 30-
to 150-foot vertical temperature difference system. A dew point temperature sensor was initially
installed at the 30- and 150-foot levels prior to operation of RBS, but has since been removed
due to constant dust contamination that caused excessive maintenance. In addition, a heated
tipping bucket rain gauge was located approximately 15 feet above the ground on top of the
instrument building during the operation of RBS. However, the rain gauge is no longer in
operation. Instrumentation on the tower also includes redundant wind speed and wind direction
sensors at the 30- and 150-foot levels, a redundant 30-foot ambient temperature sensor, and a
redundant vertical temperature difference system. A sun shield is placed on the temperature
sensors to minimize solar effects. (EOI 2008a, Section 6.4.1.2) RBS onsite meteorological
sensors are characterized in Table 3.2-1.

3-26




River Bend Station
Applicant’s Environmental Report
Operating License Renewal Stage

3.2.31 Wind Sensors

Wind speed and direction are measured on the meteorological tower at 30- and 150-foot levels.
Redundant wind sensors are also located at the 30- and 150-foot levels. (EOI 2008a, Section
6.4.1.2.1)

3232 Temperature Sensors

Sensors on the meteorological tower measure ambient temperature at the 30-foot level, as well
as the differential temperature between the 30- and 150-foot levels. A sun shield is located on
each of the upper and lower temperature sensors to minimize solar effects. The upper-level
temperature sensor, in combination with the lower-level sensor, calculates the differential
temperature. The backup sensors for the ambient upper and lower temperature sensors are
located on the meteorological tower at the same levels as the primary sensors. (EOI 2008a,
Section 6.4.1.2.2)

3.2.3.3 Dew Point and Precipitation Sensors

As previously discussed, the dew point sensor on the meteorological tower suffered from
constant dust contamination, resulting in excessive maintenance. It was removed in 1998. RBS
can obtain hourly dew point data electronically from Ryan Airport when needed, which records
hourly dew point temperature. (EOI 2008a, Section 6.4.1.2.3) Precipitation data for RBS can
also be obtained from Ryan Airport when needed. (EOI 2008a, Section 6.4.1.2.4)

3.2.34 Meteorological Sensor Calibration and Maintenance

Procedures are in place to conduct preventive maintenance and semiannual calibrations to
ensure 90-percent joint data recovery of the parameters required for offsite dose assessment
(e.g., wind speed, wind direction, and delta temperature or sigma theta). (EOI 2008a, Section
6.4.1.3)

RBS verifies proper operation of the meteorological monitoring system by performing routine
channel checks. Two sensors of each parameter (wind speed, wind direction, and temperature)
are available to minimize loss of continuous data. The meteorological system is equipped with a
lightning protection system and propane generator with an uninterruptible power supply to
prevent data loss. (EOI 2008a, Section 6.4.1.3) '

3235 Recording of Meteorological Sensor Qutput

The meteorological data from the tower are collected via two digital recorders (primary and
secondary recording systems). After the meteorological data are recorded, they are converted
into American Standard Code for Information Interchange (ASCIH) text and sent electronically to
the RBS control room for display, and printing. (EOI 2008a, Section 6.4.1.4)
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The parameters of wind speed and direction, ambient temperature, and differential temperature
are sampled from the sensors every 5 seconds. Every 10 minutes, a blocked average of the past
15 minutes of data is calculated for each parameter. From the 10-minute averages, an hourly
biocked average is then calculated. A minimum of 15 minutes of data are used to derive hourly
averages for each of the parameters. (EQI 2008a, Section 6.4.1.4)

3.2.36 Meteorological Data Quality Assurance and Processing

After data have been collected by the meteorological sensors, the data are sent to the plant
computer collection system. The plant computer collection system screens data for validity and
quality, performs meteorological calculations, and updates the data archive. Data considered

- suspect are flagged for each parameter and evaluated to determine if at least one of the primary
or secondary sensor's data can be used. After the validation process is completed, the
processed data are archived and permanently stored electronically. (EOI 2008a, Section 6.4.1.5)

If the meteorological system is damaged, a procedure to obtain relevant meteorological
information (e.g., wind speed, wind direction, cloud cover, cloud ceiling) from Ryan Airport in
Baton Rouge is in place. [n addition, a letter of agreement between RBS and the National
Weather Service assures meteorological data availability to RBS on a 24-hours per day basis.
(EOI 2008a, Section 6.4.1.5)

3.2.3.7 Data Recovery

Based on the previous 5 years (2011-2015), the meteorological data recovery rate at the RBS
site has been greater than 90 percent (Entergy 2012c; Entergy 2013c; Entergy 2014a; Entergy
2015m; Entergy 2016g).

3.24  Air Quality

The Clean Air Act (CAA) was established in 1970 [42 U.S.C. § 7401 et seq.] to reduce air
pollution nationwide. The EPA has developed primary and secondary National Ambient Air
Quality Standards (NAAQS) under the provisions of the CAA. The EPA classifies the air quality
within an air quality control region (AQCR) according to whether the region meets or exceeds
federal primary and secondary NAAQS. An AQCR or a portion of an AQCR may be classified as
being in attainment or nonattainment, or it may be unclassified for each of the six criteria
pollutants: carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO,), particulate matter (PM, 5,
particulate matter < 2.5 miicrons in diameter; and PMq, particulate matter > 2.5 microns and

< 10 microns in diameter), ozone, and sulfur dioxide (SO,).

The RBS site, located in West Feliciana Parish, Louisiana, along with 34 other parishes in
Louisiana and 15 counties in Texas, is part of the Southern Louisiana-Southeast Texas Interstate
AQCR (eCFR 2015a). For Louisiana, five parishes (Ascension, East Baton Rouge, |berville,
Livingston, and West Baton Rouge) make up the nonattainment areas for the 2008 8-hour ozone
standard (EPA 2015a). In addition, these same five parishes are classified as maintenance
areas under the 1997 8-hour ozone standard (EPA 2015b). One parish, St. Bernard, is in
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nonattainment for the 2010 SO, primary NAAQS. All remaining parishes and counties within the
Southern Louisiana-Southeast Texas Interstate AQCR are in attainment for all criteria pollutants.
(eCFR 2015b)

Only one other state, Mississippi, is located within a 50 mile radius of RBS. The portion of
Mississippi within a 50-mile radius includes Adams, Amite, Franklin, Pike, and Wilkinson counties
in Mississippi, all of which are in attainment for all criteria pollutants (eCFR 2015c).

Figure 3.2-1 illustrates nonattainment and maintenance areas defined under the CAA, as
amended, within a 50 mile radius of RBS. There are no mandatory Class | federal areas on the
mainland of Louisiana. The closest Class | Area is the Breton National Wildlife Refuge located
offshore on the Chandeleur [slands. The Breton National Wildlife Refuge is located 154 miles
east-southeast of the RBS site. Given the minor nature of air emissions associated with'
operations of RBS, this distance is sufficiently far as to not warrant concern. (EOI 2008a, Section
2.7.3.1) ”

3.2.56 Air Emissions

RBS is classified as a minor air emission source. Although RBS may periodically utilize portable
diesel generator(s) during outages, nonradioactive gaseous effluents result primarily from the
testing of emergency diesel generators. RBS also has several mechanical draft cooling towers
as shown in Table 3.2-2 that are utilized for reactor cooling, service water, and UHS purposes.

- Annual PM,, emissions associated with these cooling towers range from 0.10 to 0.60 tons per
year (RBS 2009). Therefore, PM4g emissions associated with the cooling towers are minimal.

To protect Louisiana's ambient air quality and ensure that impacts from facilities that generate air
emissions are maintained at acceptable levels, the LDEQ governs the discharge of regulated
pollutants by establishing specific conditions in the air permit. Permitted emission sources and
conditions established in RBS Air Permit 3160-00009-04 are shown in Table 3.2-2. Annual
emissions for the previous 5 years (2011-2015) are shown in Table 3.2-3.

During Entergy's review, no license-renewal-related refurbishment or construction activities were
identified. In addition, Entergy's review did not identify any future upgrade or replacement
activities necessary for plant operations (e.g., as related to diesel generators) that would affect
RBS's current air emissions program. Therefore, no increase or decrease of air emissions is
expected over the license renewal period.

Studies have shown that the amount of ozone generated by even the largest lines in operation
(765 kV) would be insignificant (NRC 2013b, Section 4.3.1.1). As discussed in Section 2.2.5.1,
RBS's in-scope transmission lines are 230 kV. Therefore, the amount of ozone generated from
the in-scope transmission lines is anticipated to be minimal.

Because RBS is not required to inventory and report greenhouse gases (GHGs), data do not
exist for mobile sources such as visitors and delivery vehicles. Therefore, Entergy calculated
GHG emissions on those direct (stationary and portable combustion sources reported in Table
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3.2-2) and indirect (workforce commuting) plant activities where information was readily
available. GHG emissions generated at RBS are presented in Table 3.2-4. These GHG
emissions are not associated with RBS's fuel source that is used for generating electricity. As
discussed in Section 7.3.2 and shown in Table 7.3-1, GHG emissions associated with nuclear
power for generating electricity are similar to the life-cycle GHG emissions from renewable
energy sources.

RBS has no electrical equipment on site that contains sulfur hexafluoride or perfluorocarbons.
Although ozone-depleting substances such as chlorofluorocarbons and
hydrochlorofluorocarbons are present at RBS and can potentially be emitted, estimating GHG
emissions from these substances is complicated due their ability to deplete ozone, which is also
a GHG, making their global warming potentials difficult to quantify. These ozone-depleting
substances are regulated by the CAA under Title VI. As discussed in Section 9.5.3.3, Entergy
maintains a program to manage stationary refrigeration appliances at RBS to recycle, recapture,
and reduce emissions of ozone-depleting substances and is in compliance with Section 608 of
the CAA. Therefore, Entergy did not include potential emissions as result of leakage, servicing,
repair, and disposal of refrigerant equipment at RBS.
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Table 3.2-1
RBS Onsite Meteorological Tower Sensor Characteristics
Parameter Sensor Characteristics
Wind speed Threshold Speed: 0.75 mph (transmitter)

Accuracy: +1% or 0.15 mph (whichever is greater)
Range: 0 to 50 mph

Wind direction Threshold Speed: 0.93 mph at 10 degrees (transmitter)
Accuracy: +2 degrees
Range: 0 to 540 degrees

Temperature Accuracy: +0.2°F
Range: 0°F to 120°F

Temperature difference Accuracy: +0.2°F

’ Range: +12°F

Dew point(@ . Accuracy: NA
Range: NA

| Precipitation(® Accuracy: NA
‘ (EOI 2008a, Table 6.4-1)

|
. NA: Not available.

a. Obtained from Ryan Airport when needed.
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Table 3.2-2

Permitted Air Emission Points
Emission Point{@ | Description Capacity Rating Permit Condition
2-83 Standby Diesel Generator Engine No. 1 36.1 MMBtu/hour CO, NO,, PM4g, SO,, and VOC emission limitations

. . Opacity (< 20%)
3-83 Standby Diesel Generator Engine No. 2 36.1 MMBtu/hour Fuel usage and operational run times
4-83 High Pressure Core Spray Diesel Engine 28 MMBtu/hour
26-01 Portable Outage/Maintenance Diesel Engines | 100,000 gallons/year
7-83 Diesel Fuel Oil Storage Tank (50,000 gallons) 50,000 gallons/year VOC emission limitations
8-83 Diesel Fuel Oil Storage Tank (50,000 gallons) | 50,000 gallons/year
9-83 Diesel Fuel Oil Storage Tank (50,000 gallons) | 50,000 gallons/year
14-91 Gasoline Fuel Storage Tank (6,000 gallons) 6,000 gallons/year VOC emission limitations
20-83 Mechanical Draft Cooling Tower A 141,250 gpm PM gy emission limitations
21-83 Mechanical Draft Cooling Tower B 141,250 gpm
22-83 Mechanical Draft Cooling Tower C 141,250 gpm
23-83 Mechanical Draft Cooling Tower D 141,250 gpm
24-83 Service Water Cooling Tower 62,490 gpm
25-83 Standby Cooling Tower (UHS) 33,000 gpm
10-09 Air Compressor 22.69 gallons/hour CO, NOy, PM,q, SO,, and VOC emission limitations
: - Opacity (< 20%)
17-09 Station Blackout Diesel Generator No. 2 1.9 MMBtu/hour
09-01 EOF Emergency Generator 1,950 standard cubic
feet/hour

(RBS 2009)

a. Stationary combustion sources also subject to 40 CFR Part 63, Subpart ZZZZ—National Emissions Standards for Hazardous Air Pollutants for Stationary
Reciprocating Internal Combustion Engines.
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Table 3.2-3
Annual Air Emissions Inventory Summary, 2011-2015

Annual Emissions (tons/year)(@®)
Year SO, NO, co PM,(®) vocs(d | HAPs
201 - 04 15.9 4.0 3.5 1.7 0.01
2012 0.1 9.0 24 3.1 1.2 0.01
2013 0.3 14.9 3.8 34 1.6 0.01
2014 0.2 89 23 3.3 1.3 0.01
2015 0.6 20.5 51 3.8 . 1.9 0.02
(Entergy 2016h)

a. Emissions for diesel combustion sources based on calculated gallons of fuel usage shown below.
Equipment 2011 2012 2013 2014 2015
Stationary and portable diesels (> 600 hp) | 44,828 | 37,185 | 44,176 | 22,934 | 49,656
Stationary/portable diesels (< 600 hp) 18,761 1,918 15,890 | 12,006 | 30,192

b. Emissions for natural gas combustion source based on 1.989 MMBtu/hour rating and operational
hours shown below.

Emission Point 2011 2012 2013 2014 - 2015
09-01 (EOF Emergency Generator) 39.3 345 23.4 21.7 31.3

c. Emissions include permitted tons per year for the cooling towers shown in RBS Air Permit 3160-
00009-04.

d. Emissions include permitted tons per year for the diesel fuel oil and gasoline storage tanks shown in
RBS Air Permit 3160-00009-04.
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Table 3.2-4
Annual Greenhouse Gas Emissions Inventory Summary, 2011-20156
Carbon Dioxide Equivalent (CO,e) Emissions, Metric Tons(® ()

Emission Source 2011 2012 2013 2014 2015
Combustion sources (Table 3.2-2) 651 400 615 ‘358 817
Workforce commuting 2,893 2,893 2,893 2,893 2,893
Total 3,544 3,293 3,508 3,251 3,710
(Entergy 2016h)

. GHG calculated emissions from diesel and natural gas combustion sources are based on fuel usage for
diesel combustion sources and MMBtu/hour rating/operational hours for natural gas combustion source
shown in footnotes "a" and "b" in Table 3.2-3.

. GHG calculated emissions from workforce commuting are based on the following:

- Statistical information from U.S. Census Bureau indicates that 10.5 percent of U.S. residents carpool to
work (USCB 2015e). Number of RBS employees as of October 2016 was 680. Utilizing the 10.5 percent
USCB carpool statistic, a value of 609 passenger vehicles per day was determined and utilized.

» EPA's Greenhouse Gas Equivalencies Calculator shows that the CO2e/vehicle/year was estimated to be
4.75 metric tons (EPA 2015c). '

« Carbon dioxide has a global warming potential (100-year time horizon) of 1, based on Table A-1 to Subpart
A of 40 CFR Part 98.

» 609 vehicles x 4.75 metric tons CO.e/vehiclelyear x 1 (global warming potential).
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3.3 Noise

Two ambient sound-level surveys were conducted in support of licensing for RBS. The first
survey was conducted June 15-16, 1972, prior to the construction of RBS. A follow-up survey
was conducted January 9-10, 1980, during construction of RBS (but specifically during periods
of the day when there was little construction activity occurring). There were a total of eight
noise-sensitive receptors utilized for the surveys. Most of the differences in ambient sound levels
between the two surveys appear to have resulted from seasonal variations; the ambient sound
levels in June 1972 were heavily influenced by insect noise, which is not uncommon in the region
during the summer months. (EOI 2008a, Section 2.5.5)

Subsequent to the completion of RBS, there have been no ambient sound-level surveys
conducted in the vicinity specifically to establish the ambient sound-level conditions with RBS in
operation. However, during the preparation of the RBS3 COL application, predictions of RBS
noise emissions based on information provided in the RBS Environmental Report—QOperating
License Stage and the RBS FES were evaluated to establish representative ambient sound
levels. The ranges of predicted ambient sound levels from RBS operations at the same
receptors utilized in the RBS Environmental Report—Operating License Stage and the RBS FES
are summarized in Table 3.3-1. (EOI 2008a, Section 2.5.5)

RBS is located in West Feliciana Parish, Louisiana, near the town of St. Francisville. There are
no extant parish or state regulations regarding noise emissions (EOI 2008a, Section 5.8.1.1.1).
Although RBS is not located within the town of St. Francisville, the town has established
maximum permissible sound levels in the town's Code of Ordinances. The noise ordinance limits
the sound levels based on the time of day and the zoning of the property from which the sound
emanates. The ordinance does not prescribe a limit for noise emanating from industrial
properties, but does prescribe a limit of 65 A-weighted decibels (dBA) during nighttime hours
(i.e., 11 p.m. to 7 a.m.) from commercial properties. (EOI 2008a, Section 5.8.1.1.1; Municode
2015) The Department of Housing and Urban Development [24 CFR 51.101(a)(8)] uses day-
night average sound levels of 55 dBA, recommended by the EPA as guidelines or goals for
outdoors in residential areas (NRC 2013b, Section 3.3.3).

As shown in Table 3.3-1, RBS would be within the acceptable noise levels specified in St.
Francisville's Code of Ordinances. Although there were four receptor locations that could range
slightly above the Department of Housing and Urban Development sound level of 55 dBA
recommended by the EPA, the EPA has no authority to regulate ambient noise levels.

The entire RBS site is zoned for industrial use (M2—General Industry District) by West Feliciana
Parish, as discussed in Section 3.1.1. The loudest noise-generating source on the RBS site is
the mechanical draft cooling towers. Periodic use of the gun range and GAIl-Tronics® equipment
is another onsite activity that creates occasional noise. As discussed in Section 3.0.3, the
sensitive receptor closest to RBS is a residence located approximately 0.8 miles northwest and,
as shown in Table 3.0-1, the parks nearest to RBS are approximately 3 miles north-northeast,
west-northwest, and northwest.
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Over a 5-year period (2011-2015), there have been no noise complaints related to actual plant
operations. However, Entergy did previously receive a complaint during this 5-year period from a
local resident regarding activities associated with the firing range. Specifically, the complaint was
related to nighttime training at the firing range. Based on meetings conducted by local law
enforcement and Entergy, it was determined that nighttime activities at the firing range were not
occurring during the time period specified by the local resident. Therefore, Entergy concluded
that the source of noise which produced the.complaint was unrelated to nighttime firing range
activities. To date, there have been no additional complaints from the local resident. (Entergy
2016i)
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Table 3.3-1
RBS Predicted Noise Emissions

Approximate
Distance from RBS Ambient Sound Level
Receptor ‘ (miles) (dBA)@
R1 0.85 47-57
R2 0.89 47-57
R3 1.09 46-52
R4 0.93 48-54
R5 0.89 49-54
R6 0.90 50-56
R7 0.84 50-56
R8 1.19 43-53

(EOI 20084, Table 2.5-56)

a. Ranges result from the following:
» Separate predictions performed by Gulf States Ultilities and the NRC.
« Use of different initial conditions: summer 1972 and winter 1980.
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34 Geologic Environment

3.41 Geology

3.4.1.1 Regional Geology

The majority of the site (approximately two-thirds of the site) is located on upland areas east of
the Mississippi River, where the maximum elevation is approximately 120 feet amsl. The upland
areas of the site are heavily dissected by dry swales and intermittent streams. The remaining
one-third of the site stretches approximately north to south across 3,000 to 4,000 feet of
floodplains of the Mississippi River, where the elevation of land surface is approximately 30 to 40
feet amsl. Major drainage features include the Alligator Bayou to the west and Grants Bayou to
the south and east of the site. The western boundary of the RBS site runs along the Mississippi
River. (EOI 2008a, Section 2.3.1.2.1)

" The Gulf Coastal Plain physiographic province has been dominated by marine and fluvial

processes along the Gulf of Mexico continental margin for several hundred million years. Thick
sedimentary sequences deposited by the Mississippi River within the Gulf Coastal Plain have
played an important role in the geologic processes of the region since post-Miocene time. (EOI
2008b, Section 2.5.1.1)

3.4.1.1.1 Physiography

The RBS site region lies entirely within the Gulf Coastal Plain physiographic province (Figure
3.4-1). This province extends 500 miles inland from the coast to include the Mississippi
Embayment geologic province north of the RBS site as shown in Figure 3.4-2. The Gulf Coastal
Plain physiographic province is divided into subprovinces that include the Southern Hills, the
Mississippi Alluvial Valley, the Delta Plain, the Prairie Coastwise Terrace, the Loess Hills, the
Eastern Hills, the Western Hills, and the Chenier Plain. (EOI 2008b, Section 2.5.1.1.1)

Southern Hills

The RBS site is situated 1.9 miles northeast of the east bank of the Mississippi River on the
uplands of the western edge of the Southern Hills subprovince (Figure 3.4-1). The Southern Hills
covers portions of southern Mississippi, southern Louisiana, and southeastern Texas. The
topography is characterized by gently rolling hills and flat-topped ridges that range in elevation
from 50 to 500 feet amsl and generally decreases toward the Gulf Coast. (EOI 2008b, Section
25.1.1.1.1)

Mississippi Alluvial Valley

The Mississippi Alluvial Valley subprovince lies to the north, south, and west of the RBS site
(Figure 3.4-1). In terms of geomorphology, the southern boundary of the section is based on the
southern extent of the Pleistocene valley walls (Prairie Coastwise Terraces) (Figure 3.4-1). The

geologic boundary between the Mississippi Alluvial Valley and Delta Plain subprovinces is based
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on the northern extent of the Atchafalaya River, which is the first true distributary of the
Mississippi River and is located approximately 40 miles north of the RBS site. This subprovince
includes a number of inter-distributary lowlands, basins, and ridges. Elevations generally range
from 50 to 250 feet amsl. Higher elevations occur in tributary valleys, with highs of 300 feet amsl|
in the Ouachita River Valley and 500 feet amsl in the upper Red River Valley near the Ouachita
Mountains. The topographic highs along the Mississippi River are remnants of older alluvial
deposits that were mostly eroded and removed from the valley. The valley topography is
relatively flat with a gentle southward gradient and is characterized by fluvial geomorphic
features typical of a braided stream and meandering river system (e.g., valley train, oxbow lakes,
meander belts, and floodplains). Deposits in the Mississippi Alluvial Valley consist primarily of
Pleistocene to Holocene sediments derived from the Mississippi River and its tributaries. (EOI
2008b, Section 2.5.1.1.1.2)

Delta Plain

The Delta Plain subprovince lies to the south of the RBS site (Figure 3.4-1). The topography of
the Delta Plain is characterized by abandoned distributary channels, distributary levee ridges,
and coalescing delta complexes near the mouth of the Mississippi River. The distributary levee
ridges form the most prominent topographic features, but do not exceed elevation 10 feet amsl.
Distributary channels radiate in a fan shape and form apices of delta complexes. The
morphologic expression of the channel and distributary features become markedly less
pronounced with increasing age, and eventually become buried as a result of coastal
subsidence. (EOI 2008b, Section 2.5.1.1.1.3)

Prairie Coastwise Terrace

The Prairie Coastwise Terrace subprovince occupies the area south of the RBS site (Figure
3.4-1). The Prairie Coastwise Terrace extends across southern Mississippi, southern Louisiana,
and southeastern Texas. The topography of this subprovince is characterized by gently rolling
hills and remnants of dissected terrace surfaces that range in elevation from 25 to 150 feet amsl
and gradually decrease in elevation coastward. The Prairie Coastwise Terrace is underlain by
terrace deposits of the late Pleistocene Prairie Complex. (EOI 2008b, Section 2.5.1.1.1.4)

Loess Hills

The Loess Hills subprovince lies to the east of the Mississippi Alluvial Valley subprovince, both of
which are located north of the RBS site (Figure 3.4-1). The Loess Hills extend along the eastern
bank of the Mississippi River from Kentucky to southwestern Mississippi, and consist of an
eastward thinning loess (silt) deposit that is 0 to 100 feet thick and extends 10 to 30 miles east of
the Mississippi River. (EOI 2008b, Section 2.5.1.1.1.5)

The topography of the Loess Hills is characterized by flat-topped ridgelines and fluvial terraces

separated by deeply incised dendritic drainage systems. In the RBS site region, the Loess Hills
vary in elevation-from 100 to 300 feet amsl. Erosion along the eastern edge of the Mississippi
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River floodplain has formed a steep escarpment along the western edgé of the Loess Hills. (EOI
2008b, Section 2.5.1.1.1.5)

The Loess Hills were formed through the deposition of successive sheets of silt during the late
Quaternary. Up to five distinct periods of loess deposition are documented. Each of these
deposits are separated by leached buried soils that represent significant periods of landscape
stability. (EOl 2008b, Section 2.5.1.1.1.5)

Eastern Hills

The Eastern Hills subprovince lies northeast of the RBS site (Figure 3.4-1). The Eastern Hills
cover the area from central Mississippi and central Alabama to western Tennessee and extend to
the eastern margin of the Guif Coastal Plain. The topography is characterized by gently rolling
hills that range in elevation from 100 to 600 feet amsl, which gradually decrease in elevation
southward. The Eastern Hills are underlain by Miocene to Paleocene sedimentary rocks and
drained by tributaries of the Mississippi River. (EOl 2008b, Section 2.5.1.1.1.6)

Western Hills

The Western Hills subprovince lies northwest of the RBS site (Figure 3.4-1). The Western Hills
cover the area from central Louisiana to central Arkansas, and extend westward into eastern
Texas. The topography is characterized by gently rolling hills ranging in elevation from 200 to
700 feet amsl and a gradual decrease in elevation southward. The Western Hills are underlain
by Miocene to Paleocene sedimentary rocks and drained by the Arkansas River and Red River,
two major tributaries of the Mississippi River. (EOI 2008b, Section 2.5.1.1.1.7)

Chenier Plain

The Chenier Plain subprovince is located southwest of the RBS site and occupies the area
between the Prairie Coastwise Terrace subprovince and the Gulf of Mexico (Figure 3.4-1). The
Chenier Plain extends along the Louisiana and eastern Texas coastline. Cheniers are
abandoned beaches of the Gulf of Mexico, with large expanses of Holocene marshes that
developed on prograding mudflats. A typical Chenier ridge is less than 10 feet high, but may
extend for miles or tens of miles. The topography of the Chenier Plain is characterized by low-
lying coastal ridges and marshes. The most prominent features are abandoned beach ridges at
elevations between sea level and 25 feet amsl. Subtle variations in elevations, on the order of
inches, have a pronounced effect on vegetation and habitat in the Chenier Plain. The only
preserved pre-Holocene features are remnants of the Prairie Coastwise Terrace and emergent
landforms developed above salt dome piercement structures. (EOI 2008b, Section 2.5.1.1.1.8)
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3.4.1.1.2 Stratigraphy
Soil Units

The soil units in the region include Holocene-aged deposits consisting of sand, sandy silt, silt,
clayey silt, silty clay, and clay deposited along the banks of the Mississippi River, and terrace
deposits of the Upland Complex. Figure 3.4-3 shows the distribution of surface deposits
surrounding the site.

The majority of the site is located in the soil units of the Upland Complex, designated as the
Pliocene Citronelle Formation. The Citronelle Formation overlies the lower Prairie Allogroup.
The upper Prairie Allogroup and undifferentiated Prairie Allogroup are not found on the RBS
property, but they do outcrop to the north (undifferentiated) and to the east and south (upper) of
the RBS property boundary (Figure 3.4-3).

The Citronelle Formation is divided into an upper and lower formation. This informal break in the
formation follows the previous investigation's separation of the sands and clayey sands and the
sands and gravelly sands. The upper Citronelle Formation consists mainly of fine to coarse
sands with varying amounts of fines. In the developed portion of the site, this layer has been
removed and replaced with fill. The upper Citronelle generally has a thickness ranging from 20 to
60 feet and is encountered above elevations -50 feet amsl. The general lack of gravel within the
upper Citronelle serves as one of the major distinguishing characteristics between the lower and
upper portions of the formation. (EOI 2008b, Section 2.5.1.2.3.1.1.2)

Pleistocene terrace deposits occur through the eastern half of the site area and are exposed
extensively near the RBS plant (EOI 2008b, Section 2.5.1.2.3.1.2.1.1). These upland terrace
deposits are overlain by a surficial layer of loess, which is usually 10 feet or less in thickness.
The loess layer is present everywhere, except where it has been eroded in some stream
channels. (RBS 2015, Section 2.4.13.1.2)

The Port Hickey Formation is part of the Prairie Allogroup (equivalent to the Lower Prairie
Terrace) and was deposited during the Sangamon Interglacial Stage. At the RBS plant, the
terrace is generally at an elevation between 100 and 130 feet amsl, with a gradient that gradually
rises to the north. Where not disturbed by the construction of RBS, the Port Hickey Terrace
surface is at an elevation of approximately 108.5 feet ams! and has the typical clayey terrace top
stratum that is underlain, in part, by the Port Hickey Terrace sand substratum. Where the Port
Hickey substratum is absent, the top stratum is underlain by the fine sands and clayey sands of
the Citronelle Formation. (EOI 2008b, Section 2.5.1.2.3.1.2.1.1)

In the site area, Holocene deposits are exposed along the Mississippi River to the west of the site
and its tributaries, including Alligator Bayou to the west and Grants Bayou to the south of RBS.
Within the Holocene floodplain immediately adjacent to the Mississippi River, a natural levee
borders the river and achieves an elevation of approximately 46 feet amsl. In the backswamp
area, elevations as low as -31 feet amsl are found. The Holocene top stratum silts and clays
extend to approximately -50 feet amsl in the site area. These silts and clays are underlain by
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deep deposits of alluvial sands extending below -117 feet amsl, the maximum penetration of RBS
borings in this area. (EOI 2008b, Section 2.5.1.2.3.1.2.2)

Rock Units

The general geologic conditions of the upper 550 feet are depicted as geologic cross sections in
Figure 3.4-4.

The Pascagoula Formation was the oldest formation encountered by the borings associated with
the RBS 3 COL project. The deepest penetrations into the clay were to a depth of approximately
550 feet. Borings encountered the Pascagoula clay at depths of approximately 120 to 140 feet,
resulting in penetrations of more than 400 feet into the formation. Previously, the deepest
penetrations into the formation were less than 100 feet in the immediate area of RBS. (EOI
2008b, Section 2.5.1.2.3.1.1.1).

34.1.2 Site Geology -

‘The Gulf Coastal Plain physiographic province comprises two geologic provinces: the Gulf Coast

Basin and the Mississippi Embayment (Figure 3.4-2). Both the Gulf Coast Basin and the
Mississippi Embayment have distinct geologic histories. (EOI 2008b, Section 2.5.1.1.2)

Most of the RBS site region is situated within the Gulf Coast Basin geologic province (Figure
3.4-2). The Gulf Coast Basin geologic province contains marine sediments deposited during
episodic sea level transgressions and regressions, and terrestrial sediments deposited on river
floodplains and deltas along the continental margin. The sediments are composed of sand, silt,
gravel, clay, marl, limestone, salt, and chalk that range in age from Jurassic to Holocene and
form a seaward-thickening wedge more than 50,000 feet thick near the present Gulf of Mexico
coastline. Development of the thick sedimentary wedge resulted in depression of the crust within
the Gulf Coast Basin to depths of up to 7 miles. (EOI 2008b, Section 2.5.1.1.2.1)

The RBS site is located in a relatively domeless area between the Interior Salt Basin and the
Coastal Salt Basin (Figure 3.4-2). South of the RBS site, the sedimentary beds are interrupted

_by numerous east-west trending growth faults that become less steep with depth and become

bedding-plane slips. These faults are activated by compaction and subsidence of the sediments
and are not derived from basement tectonic structures. Some movement may be continuing on
several of these growth faults. (EOI 2008b, Section 2.5.1.1.2.1)

The Gulf Coast Basin extends from the Gulf of Mexico to the buried Ouachita Orogenic belt
(Figure 3.4-2). The basin formed during initial rifting of the Gulf of Mexico during the Triassic. As
a result of continental rifting and formation of new oceanic crust, the properties of basement
materials within the Gulf Coast Basin are transitional between continental and oceanic materials.
In the northern part of the basin, the basement is defined as thick transitional crust reflecting
continental affinity. In areas closer to the Gulf of Mexico oceanic plate, the crust is defined as thin
transitional crust reflecting oceanic affinity. The basin has been affected by a long series of
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- tectonic, volcanic, depositional; isostatic, and climatic processes. (EOI 2008b, Section
2.5.1.1.2.1)

The northern portion of the RBS site region is located within the Mississippi Embayment geologic
province. The Mississippi Embayment syncline is the primary structural element that affected
regional stratigraphic patterns in the Lower Mississippi Valley in pre-Quaternary times. The
geological province extends from the buried Ouachita Orogenic belt to the northern margin of the
Gulf Coastal Plain and lies between the Appalachian Mountains in west-central Alabama and the
Quachita Mountains in southern Arkansas (Figure 3.4-2). The Mississippi Embayment formed in
response to crustal downwarping associated with the extension of the Reelfoot Rift within the
North American craton during the Late Cretaceous. The Mississippi Embayment is underlain by
Paleozoic strata and igneous and metamorphic basement rocks. The structure of the
embayment is characterized by a south-southwest plunging syncline that continues southward
across the Guif Coast Basin (Figure 3.4-2). (EOI 2008b, Section 2.5.1.1.2.2)

3.4.2 Soils

3421  Onsite Soils and Geology

The site sits on the dissected uplands formed by the Pleistocene terrace deposits and the

Citronelle Formation (Figure 3.4-3). The average elevation of the floodplain is approximately

38 feet amsl, and the average upland elevation is approximately 95 feet amsl (EOI 2008b, .
Section 2.5.1.2.1).

The Mississippi River floodplain extends into the site area on the southwest. At this point, the
entire floodplain is 27 miles wide. Near the site, the Mississippi River meanders close to the
northeastern margin of the floodplain at the base of the bluffs forming the eastern valley wall.
The main uplands are formed by the Citronelle Formation of Late Pliocene to early Pleistocene,
covered by a thin blanket of loess. The upland surfaces are generally of higher elevation and
more sculptured than the younger terraces that overlap upland erosional slopes. Natural
drainage is generally good with most surface water collecting in deep erosional gullies, which
form the principal relief in the otherwise gently sloping surface. Localized swamp conditions exist
in some depressed areas, although most runoff is collected in the various forks of Grants Bayou,
a small perennial stream that flows through the area east and south of the site. Within the plant
site, the uplands rise to an average of approximately 125 feet amsl. A maximum elevation of
147 feet amsl is present in isolated locations within the site area, particularly to the east. (EOI
2008b, Section 2.5.1.2.1) Figure 3.0-2 illustrates the topography of the RBS property.

Detailed soil units on and adjacent to the RBS site are shown in Figure 3.4-5 and described in
Table 3.4-1.

During construction of RBS, the site was excavated to allow for the construction of RBS Unit 1

and RBS Unit 2. The site was excavated to elevation 20 feet amsl. After the excavation was
completed, it was decided that RBS Unit 2 would not be built. The unused portion of the
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excavated site was partially backfilled to elevation 65 feet amsl. (EOI 2008b, Section 2.5.4.1.2)
Two general types of fill were used (EOI 2008b, Section 2.5.4.2.2.1.1):

* General fill includes excavated Loess and Port Hickey Top Stratum soils that were used
for site development. The general fill also includes fill known as Class llI fill, which
classifies as clayey sand with an angle of internal friction of 32 degrees. Soils
encountered as fill include lean clays, poorly graded sands, and clayey sands, with
natural moisture contents ranging from 7 to 37 percent.

* Engineered fill was used to backfill the majority of the RBS Unit 2 excavation from
elevation 20 feet amsl to the current surface of elevation approximately 65 feet amsl. The
engineered fill has a mean of 5 percent gravel and 5 percent of material passing the
No. 200 sieve.

3422 Erosion Potential

Because RBS has been operational since the mid-1980s, stabilization measures are already in
place to prevent erosion and sedimentation impacts to the site and vicinity. Based on information
from the U.S. Department of Agriculture (USDA), all soil units listed in Table 3.4-1 that are subject
to erosion have a slight erosion potential with the exception of Feliciana and Natchez silt loams
(8 to 60 percent slopes), which were rated moderate to severe for slope erodibility (USDA

. 2015d). The Feliciana and Natchez silt loams (8 to 60 percent slopes) are located in areas of
steep to moderate slopes surrounding the plant industrial area, and do not extend beneath any
plant structures.

RBS maintains and implements a stormwater pollution prevention plan (SWPPP) that identifies
potential sources of pollution that would reasonably be expected to affect the quality of
stormwater, such as erosion, and identifies best management practices (BMPs) that will be used
to prevent or reduce the pollutants in stormwater discharges (RBS 2013a).

These practices, as they relate to erosion, include non-structural preventative measures and
source controls, as well as structural controls to prevent erosion or treat stormwater containing
pollutants caused by erosion. In addition, any ground disturbance of one or more acres requires
a construction stormwater permit to be obtained from the LDEQ. The construction stormwater
permit specifies BMPs to reduce erosion caused by stormwater runoff, thereby minimizing the
risk of pollution from soil erosion and sediment, and potentially from other pollutants that the
stormwater may contact. Aithough currently, no license-renewal-related construction activities
are planned, these activities would continue to be managed in adherence to the RBS SWPPP.

3.4.2.3 Prime Farmland Soils

USDA Natural Resources Conservation Service maps show areas of prime farmland surrounding
the developed portion of the RBS property outside the plant perimeter fence. All locations
designated as prime farmlands are small, isolated patches with the largest area located west of
the developed portion of RBS (Figure 3.4-5). These areas would most likely still be considered
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prime farmland even though it is part of the property owned by RBS; however, even if areas of
the property are designated prime farmland, RBS would not be subject to the Farmland
Protection Policy Act (FPPA), because the act does not include federal permitting or licensing for
activities on private or non-federal lands (USDA 2015e). Soil units designated as prime farmland
are included in Table 3.4-1.

3.43 Seismic History

Epicentral locations for all recorded earthquakes from 1842 to 2015 in the central Gulf Coastal
Plain with a recorded magnitude of 3.0 or greater are plotted in Figure 3.4-6. Historic earthquake
data for the areas between latitude 27.5° to 33.61° north and longitude 86° to 96° west were
assembled. (ANSS 2016; Entergy 2016j, Figure 3.4-5; EOI 2008b, Table 2.5.2AA-201; USGS
2015b)

In addition to earthquakes within the site region, the New Madrid, Missouri, earthquake sequence
of 1811-1812 was felt in the northern part of Louisiana with an intensity of V-VI Modified Mercalli
(MM), and in the southern part of the state with an intensity of llI-IV MM. Although not felt within
the region, the March 27, 1964, earthquake in Prince William Sound, Alaska, reportedly caused
water oscillations in the New Orleans area, with a peak-to-peak amplitude of approximately 6 feet
with a period of approximately 5 seconds. (EOI 2008b, Section 2.5.1.1.5.5)

Within the state of Louisiana from 1842 to 2015, there have been 20 small earthquakes, as
shown in Figure 3.4-7 and listed in Table 3.4-2. Within a 50-mile radius of the RBS site, there
have been only six epicenters recorded in the last 173 years (Table 3.4-3). The maximum
earthquake was the 1930 event in Donaldsonville, Louisiana, (approximately 55.9 miles south-
. southeast of the site) with an epicentral intensity of nearly VI MM (RBS 2015, Section 2.4.2.2).
The maximum horizontal ground surface acceleration calculated for the Donaldsonville
earthquake is 0.07g (RBS 2015, Section 2.4.2.2). The RBS plant has been designed for a
maximum horizontal ground surface acceleration of 0.1g (RBS 2015, Table 1.3-6) for the safe
shutdown earthquake.

The site lies within a region of infrequent and minor seismic activity, and there are no major
seismic zones within the state of Louisiana. Based on NUREG-1407, seismic hazards at RBS
are low (NRC 1991, Section 3.2.3). In addition, the U.S. Geological Survey's (USGS's) national
seismic hazard map shows that RBS is in a region that has a 2 percent in 50 years (once in 2,500
years [EOI1 2008a, page 9A-2]) probability of exceeding a peak ground acceleration between 0.08
and 0.12g (USGS 2015¢, Figure 1).
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Table 3.4-1
Onsite Soil Unit Descriptions

Map Symbol
(Figure 3.4-5)

Soil Unit Name

Description

Prime
Farmland
Designation

CN

Commerce soails,
gently undulating,
frequently
flooded

The Commerce component makes up 90 percent of the map unit. Slopes are 0to 3
percent. This component is on natural levees on Mississippi River delta plains. The
parent material consists of silty alluvium. Depth to a root restrictive layer is greater than
60 inches. The natural drainage class is somewhat poorly drained. Water movement
in the most restrictive layer is moderately high. Available water to a depth of 60 inches
is very high. Shrink-swell potential is moderate. This soil is frequently flooded. It is not
ponded. A seasonal zone of water saturation is at 33 inches during January, February,
March, April, and December. Organic matter content in the surface horizon is about 2
percent. Non-irrigated land capability classification is 5w. This soil meets hydric
criteria. ’

Not prime
farmland

FA

Fausse soils, 0 to
1 percent slopes,
frequently
flooded

The Fausse, frequently flooded component makes up 75 percent of the map unit.

"Slopes are 0 to 1 percent. This component is on low, ponded backswamps on alluvial

plains. The parent material consists of clayey alluvium. Depth to a root restrictive layer
is greater than 60 inches. The natural drainage class is very poorly drained. Water
movement in the most restrictive layer is moderately low. Available water to a depth of
60 inches (or restricted depth) is high. Shrink-swell potential is very high. This soil is
frequently flooded. It is frequently ponded. A seasonal zone of water saturation is at 0
inches during January, February, March, April, November, and December. Organic
matter content in the surface horizon is about 9 percent. Non-irrigated land capability
classification is 7w. This soil meets hydric criteria. The calcium carbonate equivalent
within 40 inches, typically, does not exceed 2 percent.

Not prime
farmland
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Table 3.4-1 (Continued)
Onsite Soil Unit Descriptions

Prime
Map Symbol Farmland
(Figure 3.4-5) | Soil Unit Name Description Designation
Fe Feliciana silt The Feliciana component makes up 85 percent of the map unit. Slopes are 1103 All areas are
loam, 1 to 3 percent. This component is on terraces on uplands. The parent material consists of prime farmiand
percent slopes loess. Depth to a root restrictive layer is greater than 60 inches. The natural drainage
class is well drained. Water movement in the most restrictive layer is moderately high.
Available water to a depth of 60 inches (or restricted depth) is very high. Shrink-swell
‘| potential is low. This soil is not flooded. It is not ponded. There is no zone of water
saturation within a depth of 72 inches. Organic matter content in the surface horizon is
about 3 percent. Non-irrigated land capability classification is 2e. This soil does not
meet hydric criteria. There are no saline horizons within 30 inches of the soil surface.
Fg Feliciana silt The Feliciana component makes up 90 percent of the map unit. Slopes are 3to 8 Not prime
loam, 3 to 8 percent. This component is on terraces on uplands. The parent material consists of farmland

percent slopes

silty loess. Depth to a root restrictive layer is greater than 60 inches. The natural
drainage class is well drained. Water movement in the most restrictive layer is
moderately high. Available water to a depth of 60 inches (or restricted depth) is very
high. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is
no zone of water saturation within a depth of 72 inches. Organic matter content in the
surface horizon is about 3 percent. Non-irrigated land capability classification is 3e.
This soil does not meet hydric criteria. There are no saline horizons within 30 inches of
the soil surface.
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Table 3.4-1 (Continued)
Onsite Soil Unit Descriptions

Map Symbol
(Figure 3.4-5)

Soil Unit Name

Description

Prime
Farmland
Designation

FH

Feliciana and
Natchez silt
loams, 8 to 60
percent slopes

The Feliciana component makes up 60 percent of the map unit. Slopes-are 8 to 40
percent. This component is on terraces on uplands. The parent material consists of
loess. Depth to a root restrictive layer is greater than 60 inches. The natural drainage
class is well drained. Water movement in the most restrictive layer is moderately high.
Available water to a depth of 60 inches (or restricted depth) is very high. Shrink-swell
potential is low. This soil is not flooded. It is not ponded. There is no zone of water
saturation within a depth of 72 inches. Organic matter content in the surface horizon is
about 3 percent. Non-irrigated land capability classification is 6e. This soil does not
meet hydric criteria. There are no saline horizons within 30 inches of the soil surface.

The Natchez component makes up 30 percent of the map unit. Slopes are 12 to 60
percent. This component is on loess bluffs on hills. The parent material consists of
loess over calcareous loess. Depth to a root restrictive layer is greater than 60 inches.
The natural drainage class is well drained. Water movement in the most restrictive
layer is moderately high. Available water to a depth of 60 inches (or restricted depth) is
very high. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There
is no zone of water saturation within a depth of 72 inches. Organic matter content in
the surface horizon is about 2 percent. Non-irrigated land capability classification is 7e.
This soil does not meet hydric criteria. The calcium carbonate equivalent within

40 inches, typically, does not exceed 1 percent.

Not prime
farmland

Fr

Frost silt loam,
ponded

The Frost component makes up 90 percent of the map unit. Slopes are 0 to 1 percent.
This component is on depressions on [oess uplands. The parent material consists of
loess. Depth to aroot restrictive layer is greater than 60 inches. The natural drainage
class is poorly drained. Water movement in the most restrictive [ayer is moderately low.
Available water to a depth of 60 inches is very high. Shrink-swell potential is moderate.
This soil is frequently flooded. It is frequently ponded. A seasonal zone of water
saturation is at 0 inches during January, February, March, April, May, June, July,
August, September, October, November, and December. Organic matter content in the
surface horizon is about 2 percent. Non-irrigated land capability classification is 7w.
This soil meets hydric criteria.

Not prime
farmland
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Table 3.4-1 (Continued)
Onsite Soil Unit Descriptions

N Prime
Map Symbol Farmland
(Figure 3.4-5) | Soil Unit Name Description Designation
MB Morganfield and | The Morganfield component makes up 60 percent of the map unit. Slopes are 0 to 2 Not prime
Bigbee soils, percent. This component is on floodplains on loess uplands. The parent material farmland
frequently consists of thick silty alluvium. Depth to a root restrictive layer is greater than 60
flooded inches. The natural drainage class is well drained. Water movement in the most

restrictive layer is moderately high. Available water to a depth of 60 inches is very high.
Shrink-swell potential is low. This soil is frequently flooded. It is not ponded. A
seasonal zone of water saturation is at 42 inches during January, February, March, and
April. Organic matter content in the surface horizon is about 2 percent. Non-irrigated
land capability classification is 4w. This soil does not meet hydric criteria.

The Bigbee component makes up 30 percent of the map unit. Slopes are 0 to 2
percent. This component is on second-level terraces on coastal plains. The parent
material consists of sandy alluvium. Depth to a root restrictive layer is greater than 60
inches. The natural drainage class is excessively drained. Water movement in the
most restrictive layer is high. Available water to a depth of 60 inches is low. Shrink-
swell potential is low. This soil is frequently flooded. It is not ponded. A seasonal zone
of water saturation is at 57 inches during January, February, and March. Organic
matter content in the surface horizon is about 1 percent. Non-irrigated land capability
classification is 5w. This soil does not meet hydric criteria.
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Table 3.4-1 (Continued)
Onsite Soil Unit Descriptions

Prime
Map Symbol . Farmland
(Figure 3.4-5) | Soil Unit Name Description Designation
RC Robinsonville The Robinsonville component makes up 60 percent of the map unit. Slopes are 1to5 | All areas are

and Convent percent. This component is on natural levees on Mississippi River delta plains. The prime farmland

soils, parent material consists of loamy alluvium. Depth to a root restrictive layer is greater

occasionally than 60 inches. The natural drainage class is well drained. Water movement in the

flooded most restrictive layer is moderately high. Available water to a depth of 60 inches is

high. Shrink-swell potential is low. This soil is occasionally flooded. It is not ponded. A
seasonal zone of water saturation is at 60 inches during January, February, March, and
April. Organic matter content in the surface horizon is about 1 percent. Non-irrigated
land capability classification is 2w. This soil does not meet hydric criteria.

The Convent component makes up 30 percent of the map unit. Slopes are 0 to 3
percent. This component is on natural levees on Mississippi River delta plains. The
parent material consists of silty alluvium. Depth to a root restrictive layer is greater than
60 inches. The natural drainage class is somewhat poorly drained. Water movement
in the most restrictive layer is moderately high. Available water to a depth of 60 inches
is very high. Shrink-swell potential is low. This soil is occasionally flooded. It is not

ponded. A seasonal zone of water saturation is at 33 inches during January, February,

March, April, and December. Organic matter content in the surface horizon is about
2 percent. Non-irrigated land capability classification is 3w. This soil does not meet
hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not
exceed 3 percent.
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Table 3.4-1 (Continued)
Onsite Soil Unit Descriptions

Prime
Map Symbol Farmland
(Figure 3.4-5) | Soil Unit Name Description Designation
TU Tunica and The Tunica component makes up 60 percent of the map unit. Slopes are 1t0 3 Not prime
) Sharkey soils, percent. This component is on intermediate position on natural levees on Mississippi farmland

undulating, River delta plains. The parent material consists of clayey over loamy alluvium. Depth

frequently to a root restrictive layer is greater than 60 inches. The natural drainage class is poorly

flooded drained. Water movement in the most restrictive layer is very low. Available water to a

depth of 60 inches is high. Shrink-swell potential is moderate. This soil is frequently
flooded. It is not ponded. A seasonal zone of water saturation is at 27 inches during
January, February, March, and April. Organic matter content in the surface horizon is
about 2 percent. Non-irrigated land capability classification is 5w. This soil meets
hydric criteria.

The Sharkey component makes up 30 percent of the map unit. Slopes are 0to 1
percent. This component is on broad flats on lower natural levees on Mississippi River
delta plains. The parent material consists of clayey alluvium. Depth to a root restrictive
layer is greater than 60 inches. The natural drainage class is poorly drained. Water
movement in the most restrictive layer is very low. Available water to a depth of 60
inches is moderate. Shrink-swell potential is very high. This soil is frequently flooded.
It is not ponded. A seasonal zone of water saturation is at 12 inches during January,
February, March, April, and December. Organic matter content in the surface horizon is

. about 2 percent. Non-irrigated land capability classification is 5w. This soil meets

hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not
exceed 3 percent.
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Table 3.4-1 (Continued)
Onsite Soil Unit Descriptions

Map Symbol
(Figure 3.4-5)

Soil Unit Name

Description

Prime
Farmland
Designation

uB

. Urban land

This map unit consists of areas where more than 85 percent of the surface is covered
by asphalt, concrete, buildings, or other impervious surfaces. Examples are business
centers, parking lots, industrial sites, grain elevators, and nuclear power plants along
the Mississippi River industrial corridor. The mapped areas range from 100 to 500
acres.

Included with this urban land in mapping are areas of lawns on miscellaneous, artificial
fill. In some areas, several feet of this fill has been placed over the original soil surface.
The included areas make up about 15 percent of the map unit. Examination and
identification of soils or soil material in this map unit was impractical. Careful onsite

investigation is needed to determine the potential and limitations for any proposed use.

Not prime
farmland

Weyanoke silt, 1
to 3 percent
slopes

The Weyanoke component makes up 85 percent of the map unit. Slopes are 1to 3
percent. This component is on floodplains on uplands. The parent material consists of
silty alluvium. Depth to a root restrictive layer is greater than 60 inches. The natural
drainage class is well drained. Water movement in the most restrictive layer is
moderately high. Available water to a depth of 60 inches is high. Shrink-swell potential
is low. This soil is rarely flooded. It is not ponded. A seasonal zone of water saturation
is at 39 inches during January, February, March, and April. Organic matter content in
the surface horizon is about 1 percent. Non-irrigated land capability classification is 2e.

- This soil does not meet hydric criteria.

All areas are
prime farmland

(USDA 2001; USDA 2015d)
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Table 3.4-2 :
Louisiana Historic Earthquakes > 3.0 Mb, 1842-2015
Distance to
Latitude Longitude Magnitude Site
Year Month Day (N) (W) Intensity (Mb) (miles) Remarks
1842 | May 7 30.7700 -91.9200 39 349 North of Palmetto, Louisiana
1868 | November 28 31.3100 -92.4600 3.8 76.9 Alexandria, Louisiana
1870 | January 9 31.1400 -92.2900 4.2 62.6 Northwest of Echo, Louisiana
1905 | February 3 30.5000 -91.1000 3.7 225 Merrydale, Louisiana (Baton Rouge)
1927 | December 15 28.9000 -89.4000 3.8 172.8 South of Southwest Pass Entry,
Louisiana
1929 | July 28 28.9000 -89.4000 3.8 172.8 South of Southwest Pass Entry,
Louisiana
1930 | October 19 30.0000 -91.0000 V-vi 55.9 Donaldsonville, Louisiana
1947 | Septembe 20 31.9000 -92.6000 3.3 108.8 Southeast of Winnfield, Louisiana
r
1952 | October 17 30.1000 -93.7000 3.1 148.2 East of Orange, Texas (Louisiana)
1958 | November 6 29.9000 -90.1000 3.1 94.4 Marrero, Louisiana (New Orleans)
1958 | November 19 30.3000 -91.1000 \% ‘ 34.5 Baton-Rouge, Louisiana
1959 | October - 15 29.8000 -93.1000 3.7 124.5 Creole, Louisiana
1964 | April 23 31.5000 -93.8000 \Y 3.7 154.7 . | Western Louisiana
1964 | April 24 31.6000 -93.8000 \) 37 157.1 Western Louisiana
1964 | April 27 31.5000 -93.8000 A% 34 154.7 Western Louisiana
1964 | April 28 31.7000 -93.6000 Vv 44 © 149.0 Western Louisiana
1981 February 13 30.0000 -91.8000 3.1 59.3 Southern Louisiana
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Table 3.4-2 (Continued)
Louisiana Historic Earthquakes > 3.0 Mb, 1842-2015

Distance to
Latitude Longitude Magnitude Site
Year Month Day (N) (W) Intensity (Mb) - (miles) Remarks
1983 | October 16 . 30.2430 -93.3930 3.8 127.7 Louisiana-Texas
2005 | December 20 30.2580 -90.7080 3.0 50.7 Louisiana
2010 | August 2 30.8150 -90.8540 3.0 28.6 Louisiana

(ANSS 2016; Entergy 2016j, Table 3.4-2; EOIl 2008b, Table 2.5.2AA-201; USGS 2015b)

Mb: body-wave magnitude.
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Table 3.4-3
Historic Earthquakes > 3.0 Mb, 50-Mile Radius, 1842-2015
Distance to
. Magnitude Site
Year Month Day Latitude (N) | Longitude (W) | Intensity (Mb) (miles) Remarks
1842 | May 7 30.7700 -91.9200 . 3.9 34.9 North of Palmetto, Louisiana
1898 | February 13 31.4500 -91.3000 ' 3.0 47 .9 South of Natchez, Mississippi
1905 | February 3 30.5000 -91.1000 37 22.5 Merrydale, Louisiana (Baton Rouge)
1958 | November 19 30.3000 -91.1000 \/ 34.5 Baton Rouge, Louisiana
2005 | December 20 30.2580 -90.7080 3.0 50.7 Louisiana
2010 August 2 " 30.8150 -90.8540 3.0 286 Louisiana

(ANSS 2016; Entergy 2016j, Table 3.4-2; EOI 2008b, Table 2.5.2AA-201; USGS 2015b)

Mb: body-wave magnitude.
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Figure 3.4-3
Surficial Geology Map, RBS Property
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Soils within RBS Property
Boundary

CN - Commerce soils

FA - Fausse soils

Fe - Feliciana silt loam, 1 to 3
percent slopes

Fg - Feliciana silt loam, 3 to 8
percent slopes

FH - Feliciana and Natchez silt
loams

Fr - Frost silt loam

MB - Morganfield and Bigbee soils

RC - Robinsonville and Convent
soils

TU - Tunica and Sharkey soils

UB - Urban land

We - Weyanoke silt

W - Water

. (EOI 20084, Figure 2.1-3; USDA 2015a;
Legend L5 USDA 2015d; USDA 2015f)
= Property Boundary
Miles
0 0.5 1

Figure 3.4-5
Distribution of Soil Units, RBS Property
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3.5 Water Resources
3.5.1 Surface Water Resources

RBS is located above the Mississippi River floodplain on elevated, gently sloping terrain at
approximately RM 262 (Figure 3.5-1). The plant is separated from the river by a natural levee
formed above the riverbank and by the lower floodplain area, which is crossed by Alligator Bayou
and its tributaries (Figure 3.0-2).

The Mississippi River and its tributaries drain a total of 1,245,000 square miles, which is 41
percent of the 48 contiguous states of the United States. (USACE 2015). With its headwaters in
Minnesota, the Mississippi flows southward for approximately 2,300 miles into the Gulf of Mexico
(USGS 1998). Because the river is so vast, management agencies have divided it into three '
segments which contain a variety of habitat conditions and fisheries. The upper 512 miles from
Lake Itasca to St. Anthony Falls in Minnesota is considered the headwaters reach of the
Mississippi River. This portion of the Mississippi flows alternately through forests and wetlands.
Dams have been built to form 11 small reservoirs, modify the elevation, and discharge several
natural river lakes. These dams variously function for flood control, electricity generation, water
supply, or recreation. (Schramm 2004, page 303)

The Upper Mississippi River reach stretches 668 miles from St. Anthony Falls, Minnesota, to
Alton, lllinois, a few miles above the confluence with the Missouri River. The Upper Mississippi
River is impounded by 28 locks and dams built for commercial navigation and one dam (at
Keokuk, lowa) built for commercial navigation and hydropower generation. These dams are
operated to maintain minimum navigation channel depth (9 feet); thus, the dams have little effect
on the river stage and discharge during spring floods. (Schramm 2004, page 303)

Downstream from the confluence of the Missouri River near West Alton, Missouri, north of St.
Louis, the Mississippi flows undammed to Head of Passes in Louisiana, where it branches into
several distributaries that carry water to the Guif of Mexico. The 195-mile reach from the mouth
of the Missouri River to the mouth of the Ohio River is referred to as the Middle Mississippi River
by management agencies. At the Missouri River confluence, water volumes in the Mississippi
River almost double. The 976-mile reach from the Ohio River to Head of Passes is referred to as
the LMR. Water from the Ohio River increases Mississippi River discharge 150 percent.
Although discharge and channel size differ between the two reaches, they share similar
hydrologic conditions, methods and levels of channelization, and loss of connectivity with the
historic floodplain. (Schramm 2004, page 304)

With an average discharge of 593,000 cubic feet per second (cfs), the Mississippi River is the
largest river in the United States (NRC 2008, Section 2.6.1.1). Based on 2004 U.S. Army Corps
of Engineers (USACE) bathymetric information for the Mississippi River at the RBS intake
location (RM 262), the width of the Mississippi River is approximately 1,700 feet with an average
maximum depth of approximately 70 feet (EOI 2008a, Figure 2.3-19). The occurrence of low
flow in the LMR is determined by flows of the major tributaries in the drainage basin. (RBS 2015,
Section 2.4.11.1) During the period 1965-2015, the minimum and maximum flows recorded near
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the RBS site were 111,000 cfs and 1,619,000 cfs, respectively. The mean flow rate during this
same period was 514, 080 cfs. (USACE 2016) The probable minimum flow rate of the
Mississippi River at RBS during the operating life of the station is not anticipated to be less than.
100,000 cfs (RBS 2015, Section 2.4.11.1). Based on the RBS LPDES permit fact sheet, the
7-day, 10-year low flow is 141,955 cfs (Attachment A).

The existing comprehensive flood control and navigation plan for the Mississippi River consists of
a levee system along the main stem of the river and its tributaries in the alluvial plain; reservoirs
on the tributary streams; floodways to receive excess flow from the river; and channel
improvements such as revetment, dikes, and dredging to increase channel capacity. Below
Baton Rouge, Louisiana, 92 miles of operative revetment works are in place and a low-water
navigation channel 9 feet deep and 300 feet wide between Cairo, Illinois, and Baton Rouge,
Louisiana, is maintained by dredging and dikes. Other flood control programs consist of control
structures, cutoffs, pumping plants, floodwalls, and floodgates. The channel cutoff program
inaugurated in the 1930s consisted of 16 cutoffs which, along with two major chutes, have
reduced the river distance between Mempbhis, Tennessee, and Baton Rouge, Louisiana, by 170
miles. This program has lowered river stages by 10 feet at Vicksburg, Mississippi, at project
design flood stages. Besides the flood control features, the plan provides for construction and
maintenance of a navigable channel from Baton Rouge, Louisiana, to Cairo, lllinois. (Entergy
20186j, Section 3.5.1)

The major flood control levee systems, floodways, and control structures near RBS are
described below.

Levees

The alluvial valley of the Mississippi River extends from Cape Girardeau, Missouri, approximately
50 miles upstream of Cairo, lllinois (RM 956) to the Gulf of Mexico. It varies in width from 20 to
80 miles, with an average width of 45 miles. During a flood, the river goes out of its banks in
some areas and deposits sediment, forming banks generally 10 to 15 feet above the floodplain.
This building of natural levees occurred, for the most part, before the present levee system was
constructed. The river has almost uninterrupted manmade levees on the west bank from Cape
Girardeau to the Gulf. On the east side of the river, levees alternate with high bluffs from Cairo to
Baton Rouge (RM 230); from Baton Rouge to the Gulf, there are continuous levees. (Entergy
2016j, Section 2.4.1.2.1)

Floodway and Diversion Structures

When all the control structures in the Mississippi River Basin are considered, the floodway
system and associated structures in the river delta have the most direct bearing on river flood
stage at the RBS site. - The system consists of three major floodways, which are the West
Atchafalaya Floodway, the Morganza Floodway, and the Bonnet Carre Spillway, plus the .
Atchafalaya River proper. (EOI 2008b, Section 2.4.1.2.1) This system is shown in Figure 3.5-1.
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Four primary flood control structures operated by the USACE are located in the lower alluvial
valley of the Mississippi River (Figure 3.5-1): the Bonnet Carre Spillway, the Old River Control
Structure, the Morganza Floodway, and the Atchafalaya Basin Floodway (Entergy 2016j, Section
3.5.1). ‘

a. Bonnet Carre Spillway

The Bonnet Carre Spillway is located on the east bank of the Mississippi River
approximately 25 miles above New Orleans, Louisiana. The Bonnet Carre Spillway and
structure can divert approximately 250,000 cfs of floodwaters from the Mississippi River
to Lake Pontchartrain. (Entergy 2016j, Section 3.5.1)

b. Old River Control Structure

The Old River Control Structure is located on the west bank of the Mississippi River at
approximately RM 314.5 above Head of Passes. The structure, which is designed to
carry about 620,000 cfs of floodwaters, prevents the Atchafalaya River from capturing
Mississippi River flow and controls the flow into the Atchafalaya River and basin. (Entergy
2016j, Section 3.5.1)

c. Morganza and West Atchafalaya Floodways

The flow diverted from the main channel near Old River is carried by the Atchafalaya
River through the Morganza Floodway and the West Atchafalaya Floodway. These two
floodways follow down to the end of the levee system along the Atchafalaya River and
merge into a single broad floodway that passes the flow to the Gulf of Mexico through two
outlets: Wax Lake and the Lower Atchafalaya River. (Entergy 2016j, Section 3.5.1)

The Morganza Floodway structure, located just above the town of Morganza, Louisiana,
and between the Mississippi River and the Atchafalaya Basin Floodway, is designed to
convey approximately 600,000 cfs of Mississippi River floodwaters to the Gulf of Mexico
via the Atchafalaya Basin Floodway, thence through the lower Atchafalaya River and Wax
Lake outlet. (Entergy 2016j, Section 3.5.1)

The Atchafalaya River starts from the confluence of the Red and Old rivers. The
Atchafalaya Basin Floodway extends from the confluence to the Gulf of Mexico. The
floodway is designed to carry half of the projected flood (1,515,000 cfs) to the Gulf of
Mexico. These floodwaters enter the floodway through the Red and Old rivers and the
Morganza Floodway. (Entergy 2016j, Section 3.5.1)

The chronological sequences of floodway operation during a severe flood would be as follows:
1. As the river discharge approaches 1,250,000 cfs, the Bonnet Carre Spillway is
opened. The spillway is operated to prevent the Carrolton (New Orleans) Stage

from exceeding 20 feet. As the flow increases, the Old River Control Structure
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would be operated to allow water from the Mississippi River to flow into the
Atchafalaya River. The Morganza Floodway is the next flood relief structure that
would be operated. (EOI 2008b, Section 2.4.1.2.1)

2. The West Atchafalaya Floodway is protected at its upper end by a fuse-plug,
making the West Atchafalaya Floodway operational. The remaining flood flow is
discharged by the Mississippi River and the Bonnet Carre Spillway. (EOI 2008b,
Section 2.4.1.2.1)

Local Streams

RBS is located on high ground approximately 2 miles east of the Mississippi River. Surface
drainage of the property is maintained by Alligator Bayou and its tributary, Grants Bayou. Flow
from Alligator Bayou enters Thompson Creek and then passes to the Mississippi River. (EOI
2008a, Section 2.3.1.1.2)

The flow of streams in the site area consists primarily of surface runoff during periods of
precipitation and the days immediately following. Plant area runoff flows to West Creek, which
drains about 1 square mile before joining the main stem of Grants Bayou. West Creek flows
intermittently. During construction of RBS, a 110-foot wide (50-foot base width) Fabriform® ditch
was constructed in the plant area to contain West Creek flow and to minimize the potential for
plant flooding during extreme rainfall events. (EOI 2008a, Section 2.3.1.1.2)

Potential for Flooding

The combined discharge of the three parallel floodways is approximately one-half of the USACE

project design flood at the latitude of Red River Landing. The maximum postulated flood flow
that has been calculated by the USACE is officially defined as the LMR project design flood. (EOI
2008b, Section 2.4.1.2.1)

Flow of the LMR in the site area is affected by diversions into the Atchafalaya River through the
Old River diversion channel near Coochie, Louisiana, about 53 river miles upstream of the site.
Records collected by the USACE from Red River Landing, Louisiana, about 12 river miles below
the diversion, and Tarbert Landing, Mississippi, about 6 river miles below the diversion, indicate
that the minimum daily discharge is 75,000 cfs, which occurred on November 4, 1939. On that
day, the flow into the Old River diversion was 13,400 cfs. (EO| 2008a, Section 2.3.1.1.1)

A control structure on the diversion canal was completed in 1963, and minimum flows are now
somewhat controlled. Based on these flow controls and recorded flow data, it is doubtful that the
daily flow in the river downstream of the Old River diversion would ever be lower than 100,000
cfs. Since 1963, the lowest recorded flow at Tarbert Landing is 111,000 cfs, which occurred in
1988. (EQI 2008a, Section 2.3.1.1.1)

Major floods on the LMR (below the confluence with the Ohio River at RM 954) generally
coincide with floods of the major tributaries. A substantial contribution from the Ohio River is
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required to produce a major flood. The flood season extends from mid-January to July. The
flood of record occurred during the spring of 1927 and had an estimated confined discharge of
2,345,000 cfs at the latitude of Red River Landing. The estimated historic water level at the site
for this flood is 55.5 feet amsl. The USACE determined a project design flood discharge at the
latitude of Red River Landing of 3,030,000 cfs. A portion of this flow would be diverted upstream
of the site into the Atchafalaya Floodway (Old River Control Structure, approximately RM 314.5)
and the Morganza Floodway (RM 285). The project design flood passing the site would be
approximately 1,500,000 cfs. The water level at the site for this flood is estimated by the USACE
to be 54.5 feet amsl, about 40 feet below plant grade. (EOI 2008a, Section 2.3.1.1.1)

Based on Federal Emergency Management Agency (FEMA) flood map data for West Feliciana

Parish (effective February 1979), areas within the 100-year floodplain are located within narrow
bands in the drainage ways of the local streams within the RBS property, and along the low-lying
areas of the Mississippi River, as shown in Figure 3.5-2. The remainder of the property, including
the RBS plant site, is located in areas of designated minimal flooding. (FEMA 2015)

Safety-related equipment at RBS is located in buildings protected from flood water entry or
situated at a minimum elevation of 98 feet amsl. Finish grade at the edge of plant buildings is
about 95 feet amsl. (RBS 2015, Section 2.4.2.3.1)

3.5.1.1 Surface Water Discharges

3.5.1.1.1 LPDES-Permitted Outfalls

Chemical additives approved by the LDEQ are used to control the pH, scale, and corrosion in the
CWS, and to control biofouling of plant equipment. Discharges containing water treatment
additives at or below LDEQ-approved concentrations are monitored and discharged to the
Mississippi River in accordance with the site's LPDES Permit No. LA0042731 (Attachment A).
The current LPDES permit authorizes discharges from 14 outfalls (6 external and 8 internal).
The outfalls (Figure 3.5-3) and their associated effluent limits are shown in Table 3.5-1.

LPDES Outfall 301 (mobile metal cleaning wastewaters), which is permitted to receive metal
cleaning wastewaters, is a mobile outfall to allow wastewater treatment skids to be installed prior
to discharging to the Mississippi River via LPDES Outfall 001 (cooling tower blowdown). There
have been no discharges from this outfall since the permit was re-issued in 1999 (Attachment A).

3.5.1.1.2 Stormwater Runoff

Stormwater discharges associated with industrial activities at RBS are regulated and controlled
through LPDES Permit No. LA0042731 (Attachment A) issued by the LDEQ. RBS samples
stormwater runoff at LPDES Outfalls 002, 003, 004, and 005 on a quarterly basis. RBS also
maintains and implements a SWPPP that identifies potential sources of pollution, such as
erosion, that would reasonably be expected to affect the quality of stormwater, and identifies
BMPs that will be used to prevent or reduce the pollutants in stormwater discharges (RBS
2013a).

3-69



River Bend Station
Applicant's Environmental Report
Operating License Renewal Stage

3.5.1.1.3 Sanitary Wastewaters

Sanitary wastewater is transferred to the onsite wastewater treatment plant where it is managed
appropriately. The wastewater treatment plant is a sanitary treatment facility that is composed of
high-density polyethylene-lined aerated lagoons, sedimentation ponds, and rock filter basins; a
gravity sand filter; and an ultraviolet disinfection unit (RBS 2015, Section 9.2.4.2)

The wastewater treatment plant has a capacity to accommodate 20 years of sludge accumulation
at a time in two separate sedimentation ponds. The design of the wastewater treatment plant
employs two parallel treatment systems, with one side of the system dedicated to the portion of
the plant inside the Protected Area. Sludge from this system may need to be dried, compressed,
and stored as low-level dry active waste. The other (larger) side of the system serves the bulk of
sewage media from outlying site area support structures. Sludge from this system can be
disposed of in an offsite permitted landfill. (RBS 2015, Section 9.2.4.2)

Discharges of sanitary wastewaters (Outfall 201) are regulated by RBS's LPDES Permit No.
LA0042731 (Attachment A), prior to discharging either to the Mississippi River via LPDES Outfall
001 (cooling tower blowdown), or Grant's Bayou via Outfall 002 (stormwater runoff) when
discharging a mixture of sanitary and maintenance wastewaters.

RBS also utilizes a MO-DAD sanitary wastewater treatment system at the small structure located
at the unmanned checkpoint facility leading to the plant and the auxiliary control room located in
the Unit 2 excavation area. These leach-field systems generate no surface wastewater
discharges and are regulated under the Louisiana Department of Health and Hospitals (LDHH)
Permit No. 1030185 and Permit No. 1089509, as discussed in Section 9.5.1.4.

35114 Dredging

RBS performs annual maintenance dredging for the removal of no greater than 125,000 cubic
yards of silt accumulation around the intake screens in the Mississippi River in accordance with a
USACE NOD-23 general permit. The dredging material is deposited back into deeper portions of
the Mississippi River in accordance with the permit. (USACE 2012)

3.5.1.1.5 Compliance History

Although there have been noncompliance incidents associated with RBS wastewater discharges
to receiving surface waters over the previous 5 years (2012—2016) as shown in Table 9.5-1,
these incidents were promptly corrected, and none resulted in a notice of violation.

3.56.2 Groundwater Resources

3.5.2.1 Groundwater Aquifers

The RBS site is underlain by approximately 5,000 feet of unconsolidated deposits consisting of a
complex sequence of silt, sand, and clay layers. The results of subsurface explorations
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presented in the RBS Updated Safety Analysis Report (USAR) indicate that the shallow soils at
the site consist of an approximately 10-foot-thick layer of loess overlying sand and clay layers of
the Citronelle formation. (GZA 2007, Section 4.1.2)

The loess, a silty clay, generally follows the contours of the site, except where it has been eroded
away in erosion gullies associated with Grants Bayou. In areas along the Mississippi River, the
Port Hickey Terrace formation, consisting of a 10-foot-thick layer of silts and clays, immediately

underlies the loess layer. (GZA 2007, Section 4.1.2)

The lower terrace alluvial deposits of the Mississippi floodplain and Port Hickey Terrace together
form the Mississippi River Alluvial Aquifer (MRAA). This aquifer is an unconfined flow system
which may be locally semi-confined where fine-grained materials overlie coarse-grained
materials. The MRAA is in direct hydraulic connection with the Mississippi River as well as
underlying deposits, such as the tertiary aquifer. (GZA 2007, Section 4.1.2)

The Port Hickey and Citronelle Formation deposits together form the Upland Terrace Aquifer
(UTA). This aquifer is an unconfined flow system which may be locally semi-confined where
fine-grained materials overlie coarse-grained materials. A network of piezometers and
observation wells installed within an 8,000-foot radius of the plant area, as reported in the RBS
USAR, have shown the western part of the UTA responds to changes in the Mississippi River
stage, indicating that a hydraulic connection exists between these deposits and the river. Effects
of the river on the UTA dissipate with distance and appear to have no significant effect in water
level fluctuations on the eastern part of the site or at the plant area. (GZA 2007, Section 4.2.1)

In the upper terrace regions of the site, the UTA overlies the sand and clay sediments of the
Fleming Grand Gulf Formation, also known as the tertiary aquifers. 1t has been shown that the

-UTA and the tertiary aquifers are hydraulically separated by several hundred feet of clay (i.e., the

Pascagoula clay). (GZA 2007, Section 4.2.1)

The Tertiary aquifers have been divided into three separate zones. Generally, each of these
zones represents a confined flow system composed of multiple sand units. However, in many
areas, the confining clay layers may contain silt and sand, and may be leaky, thin, or absent. The
sand units of the Tertiary aquifers may be unconfined in the outcrop areas or in areas where they’
are overlain by sands of the UTA. (EOI 2008b, Section 2.4.12.1.2.3) Correlations of the three
zones with laterally equivalent aquifers in the Baton Rouge area are presented in Tables 3.5-2
and 3.5-3.

Depths of the Tertiary aquifers are summarized in Table 3.5-4. Zone 1 includes four sand units
that extend from 380 to 870 feet below ground surface (bgs). The total thickness of the Zone 1
sands is 270 feet. The uppermost Zone 1 sand extends from 380 to 500 feet bgs and consists of
fine sand with occasional lenses of silty clay and clayey silt. A 300-foot-thick confining layer
separates Zones 1 and 2. Zone 2 extends from 1,170 to 1,290 feet bgs and includes two sand
units with a total thickness of 90 feet. A 270-foot-thick confining layer separates Zones 2 and 3.
The Zone 3 sands extend from 1,560 to 1,880 feet bgs and include two sand units with a total
thickness of 210 feet. (EOI 2008b, Section 2.4.12.1.3.1)
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3.5.2.2 Hydraulic Properties

The results of onsite pumping tests to assess the hydraulic properties of the MRAA, UTA, and
tertiary aquifers are presented in the RBS USAR, and are summarized below (GZA 2007,
Section 4.2.2).

Hydraulic properties of the MRAA were determined through pump testing in September of 1977
using a 190-foot-deep test well. The average coefficient of transmissivity was determined to be
139,000 gallons per day per foot (gpd/ft). The mean effective storage coefficient was determined
as 0.001. (GZA 2007, Section 4.2.2)

Hydraulic properties of the UTA were determined through pump testing in the late fall and early
winter of 1974. Based on this test, which utilized 13 observation wells and one 150-foot pumping
well, the average coefficient of transmissivity was determined to be 184,400 gpd/ft. The mean
effective storage coefficient was determined as 0.08. The effective porosity of the UTA ranged
between 0.24 and 0.32. (GZA 2007, Section 4.2.2)

Hydraulic properties of the tertiary Zone 3 aquifer were determined through pump tests using a
1,890-foot test well. The average coefficient of transmissivity was determined to be 35,000
gpd/ft. The mean effective storage coefficient was determined as 0.0001. The effective porosity
of the tertiary Zone 3 aquifer was calculated as 0.12. (GZA 2007, Section 4.2.2)

No hydraulic properties were found for the tertiary Zone 2 aquifer, most likely due to no use in the
RBS and surrounding areas. Similarly, no hydraulic properties were published for the
Pascagoula clay confining layer; however, it has been.lithologically described as an
approximately 200-foot-thick hard clay at the RBS site (Figure 3.4-4) with isolated and
discontinuous sand lenses.

3.5.2.3 Potentiometric Surfaces

In general, RBS site topography consists of two terraces: an upper terrace at approximately
100 feet amsl, on which the RBS station is constructed, and a lower alluvial floodplain at
approximately 38 feet amsl, generally consisting of swamps and bayous associated with the
Mississippi River floodplain (GZA 2007, Section 4.0). The topography surrounding the plant, as
well as the original topography of the site area, is gently sloping land with elevations across the
upper terrace generally ranging between 105 and 110 feet amsl. North of the plant area, the
topography increases to approximately 130 feet amsl at the North Access Road. The western
edge of the upper terrace is approximately 1.4 miles from the plant area, where it meets the
floodplain or lower terrace region of the site, which runs generally parallel to the Mississippi
River. (GZA 2007, Section 4.1.2)

Historically, shallow groundwater flow in the UTA in the vicinity of RBS can be expected to bein a
southwesterly direction towards the Mississippi River. The groundwater table elevation at the
plant is reported to be approximately 57 feet amsl (40 feet bgs), based on the information
presented in the RBS USAR. Assuming the hydraulic gradient for groundwater in the UTA is
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approximately 0.003 feet/feet, an effective groundwater flow velocity of 0.30 feet/day was
calculated for flow through the unconfined UTA. (GZA 2007, Section 4.2.3)

Groundwater potentiometric surface maps for the first quarter of 2015 and 2016 in the UTA are
included as Figures 3.5-4 and 3.5-5. Both figures show the groundwater flow direction from the
RBS site to the Mississippi River, consistent with the historic groundwater flow direction
described above.

3.5.2.4 Groundwater Protection Program

In May 2006, the Nuclear Energy Institute (NEI) approved the Groundwater Protection Initiative
(GP1), an industry-wide voluntary effort to enhance nuclear power plant operators' management
of their groundwater protection program. Industry implementation of the GPI identifies actions to
improve utilities' management and response to instances where the inadvertent release of
radioactive substances may result in detectable levels of plant-related materials in subsurface
soils and water, and also describes communication of those instances to external stakeholders.
Aspects addressed by the initiative include site hydrology and geology, site risk assessment,
onsite groundwater monitoring, and remediation. In August 2007, NEI published updated
guidance on implementing the GPI as NEI 07-07, Industry Ground Water Protection Initiative-
Final Guidance Document. (NEI 2007) The goal of the GPl is to identify leaks of licensed
material as soon as possible.

In conjunction with the GPI, RBS's groundwater monitoring program includes 98 monitoring
wells, inclusive of the two radiological environmental monitoring program (REMP) locations.
Figure 3.5-6 shows locations of these groundwater monitoring wells; monitoring well construction
details are presented in Table 3.5-5. Results associated with RBS groundwater monitoring are
discussed in Section 4.5.2.4.

3.5.2.5 Sole Source Aquifers

A sole source aquifer, as defined by the EPA, is an aquifer that supplies at least 50 percent of the
drinking water for its service area, and for which there are no reasonably available alternative :
drinking water sources should the aquifer become contaminated. The sole source aquifer
program was created by the U.S. Congress as part of the Safe Drinking Water Act, which allows
for the protection of these resources. (EPA 2016a)

The RBS site is in EPA Region 6, which has oversight responsibilities for public water supplies in
Arkansas, Louisiana, New Mexico, Oklahoma, Texas, and 66 federally recognized tribal nations
within these five states (EPA 2016b). The EPA has designated six aquifers in Region 6 as SSAs.
Two of these SSAs (Chicot Aquifer and Southern Hills Regional Aquifer System) are located in
the state of Louisiana. (EPA 2015e) The Southern Hills Regional Aquifer System is the primary
source of public and domestic water in the northern 10 parishes of southeastern Louisiana and
western Mississippi (USGS 1983). The Southern Hills Regional Aquifer System is jointly
managed with EPA Region 4 (Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina,
South Carolina, and Tennessee) (EPA 2015f).
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The Southern Hills Regional Aquifer System is a gulfward dipping and thickening, complexly
interbedded aquifer system extending from the northern limit of its recharge area near Vicksburg,
Mississippi, to as far south as the Baton Rouge area in southeastern Louisiana. As many as 13
interdependent aquifer units compose the system in the southern part of the area and are known
to coalesce or pinch out northward (updip) into fewer units. (USGS 1983) The aquifers in
southeast Louisiana that compose the Southern Hills Regional Aquifer System include the
MRAA, the UTA, and the Tertiary aquifers (Zones 1, 2, and 3 sands) (EOI 2008b, Section
2.4.12.2.1)

The RBS site is located within the areal extent of the Southern Hills Regional Aquifer System
(Figure 3.5-7). Atthe RBS site, the UTA is not in direct contact with the Tertiary aquifers and is
separated from the tertiary sands by 200 feet of the Pascagoula clay (Figure 3.4-4) (EOI 2008b,
Section 2.4.12.2.1).

Separation of the UTA and tertiary sands by the Pascagoula clay confining layer can be seen
with observations of the normal groundwater elevations within the individual aquifers. As
discussed in Section 3.5.2.1, the UTA is in contact with the MRAA near the Mississippi River.
The MRAA also appears to be in contact with the Zone 1 tertiary sands based on observed
groundwater elevation fluctuations in correlation with the stage of the Mississippi River (EOI
2008b, Section 2.4.12.3.1.3).

The top of the Pascagoula Formation has been measured at approximately -30 feet amsl at the '
RBS location (EOI 2008b, Figure 2.4.12-230). The water levels measured in the tertiary aquifer

Zone 1 wells are approximately 28 feet amsl, whereas the water level in Zone 3 wells are

approximately -5 feet amsl (EOI 2008b, Section 2.4.12.3.1.3), showing an upward hydraulic

gradient from the tertiary aquifers to the UTA across the Pascagoula clay.

3.5.3 Water Use

3.5.3.1 Surface Water Use

Surface water use in parishes located within a 6-mile radius of RBS (West Feliciana, East
Feliciana, Pointe Coupee, and East Baton Rouge) is presented in Table 3.5-6. Total surface
water withdrawals in 2013 for these parishes were reported as 377.05 MGD. The largest use of
surface water was associated with power generation at 339.78 MGD followed by industrial
companies at 34.68 MGD. No surface water withdrawals for public supply or rural domestic
purposes were reported for any of the four parishes. -

Table 3.5-6 also presents surface water withdrawals by basin. Of the 377.05 MGD of surface
water withdrawals for the four parishes listed above, greater than 99 percent (374.6 MGD) was
associated with the Mississippi River Basin. In West Feliciana Parish, where RBS is located, the
Mississippi River is by far the dominant surface water supply. Surface water withdrawals in 2013
were reported as 32.35 MGD, of which 17.36 MGD were used for power generation. With the
exception of power generation, industrial companies (14.35 MGD) were the next largest users of
surface water in West Feliciana Parish. In neighboring Pointe Coupee Parish, which is by far the
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largest user of the Mississippi River Basin, surface water withdrawals were reported as 324.09
MGD (approximately 86 percent), of which 322.42 MGD were used for power generation.

As discussed in Section 2.2.2, RBS withdraws cooling water from the Mississippi River through

two intake screens at a design flow rate of 16,000 gpm (23.0 MGD). The probable minimum flow
rate of the Mississippi River at RBS during the operating life of the station is not anticipated to be
less than 100,000 cfs, as discussed in Section 3.5.1. Although the lowest flow recorded over the
previous 50 years (1965-2015) was 111,000 cfs as discussed in Section 3.5.1, when assuming a
flow of 100,000 cfs, RBS would withdraw only approximately 0.04 percent of the flow in the
Mississippi River.

As shown in Figure 2.2-1, the drift/evaporation rate from the CWS and SWCS cooling towers is
17.7 MGD (27 .4 cfs) and 0.38 MGD (0.6 cfs), respectively, based on design maximum.
Therefore, of the volume of water withdrawn (23.0 MGD), 4.9 MGD (7.6 cfs) would be returned to
the Mississippi River, and 18.1 MGD (28.0 cfs) would be lost to the atmosphere from drift and
evaporation. Conservatively using the lowest anticipated flow of 100,000 cfs during the operating
life of the station, the 28.0 cfs would represent only approximately 0.03 percent of the Mississippi
River flow at the RBS intake structure.

In Louisiana, there is no general permitting system for surface water withdrawals from the
Mississippi River.

3.5.3.2 Groundwater Use

Groundwater use in parishes located within a 6-mile radius of RBS (West Feliciana, East
Feliciana, Pointe Coupee, and East Baton Rouge) is presented in Table 3.5-7. Total groundwater
water withdrawals in 2013 for these parishes were reported as 201.72 MGD. The largest use of
groundwater was associated with public water supplies at 81.42 MGD followed by industrial
companies at 80.21 MGD. The largest user of groundwater occurs in East Baton Rouge Parish
at 151.87 MGD.

Groundwater usage in West Feliciana and Pointe Coupee parishes is substantially less than
surface water usage. In 2013, groundwater withdrawals in West Feliciana Parish were reported
as 9.64 MGD. Power generation and public suppliers were the largest users of groundwater,
accounting for approximately 85 percent (8.23 MGD) of the parish groundwater withdrawals in
2013. The remaining water use was for industrial and rural domestic purposes. For Pointe
Coupee Parish, groundwater withdrawals in 2013 were reported as 36.85 MGD. lIrrigation was
the largest user accounting for approximately 50 percent (18.30 MGD) of the parish groundwater
withdrawals in 2013.

Detailed information on the registered groundwater wells within a 2-mile band around the RBS
property boundary (Figure 3.5-8) is presented in Table 3.5-8. These wells withdraw from the
800-, 1,000-, 1,200-, 1,500-, 2,400, and 2,800-foot sands of the Baton Rouge area, the MRAA,
and the UTA, and are used for both domestic and non-domestic purposes. (LDNR 2015)
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Four water supply wells at the existing RBS facility are listed as industrial use. Two of the wells
(wells P-1A and P-1B) are 390 feet apart and are screened within the tertiary Zone 3 aquifer
(2,800-foot sand) at a total depth of approximately 1,800 feet bgs. These two wells are used to
supply water for general site purposes, including plant makeup water. A third well (Well BP-1) is
screened in the tertiary Zone 1 aquifer (1,200-foot sand) and is 500 feet deep. Groundwater from
this well is used for various maintenance and construction activities (where potable water is
unavailable) and dust suppression. The fourth well (Well P-05) is screened within the UTA at
depths of 84 to 124 feet bgs. This well is capable of pumping 800 gpm to two 300,000-gallon
water storage tanks. Water from this well is used for normal fire protection (EOI 2008b, Section
2.4.12.2.4); however, it is also used in the monitoring well program to measure groundwater
levels to develop potentiometric maps. There is also a monitoring well (MW-125) screened within
the UTA that is periodically utilized to remediate tritum-contaminated water. Based on the
previous 5 years (2011-2015), annual average water withdrawals from the five wells listed above
have ranged from 7 to 42 gpm in the tertiary Zone 3 aquifer (2,800-foot sand), 0.3 to 2 gpm in the
tertiary Zone 1 aquifer (1,200-foot sand), and 1 to 4 gpm in the UTA as shown in Table 3.5-9.

3.5.4 Water Quality

3.5.4.1 Surface Water Quality

The Mississippi River is extensively used for water supply (e.g., power generation and industrial),
navigation, and commercial fishing. There are no public advisories concerning recreational
contact or fish consumption for Louisiana's part of the Mississippi River (LMRCC 2014, Section
3.6.3). Current water quality concerns involve excessive amounts of nitrogen and phosphorus
(nutrients) that have resulted in the growth of large amounts of algae that decay and consume
oxygen, thereby causing a zone of low dissolved oxygen or "hypoxic zone" in the Northern Guif
of Mexico. Agricultural sources contribute more than 70 percent of the nitrogen and phosphorus
delivered to the Gulf, compared to only 9 to 12 percent from urban sources. (EPA 2016c)

RBS is located on segment 070201 of the Mississippi River that stretches from the Old River
Control Structure to Monte Sano Bayou. This segment of the river is classified as suitable for
primary contact recreation, secondary contact recreation, fish and wildlife propagation, and
drinking water supply. As such, the river is suitable for the propagation of fish, aquatic life and
wildlife; for fishing and fish consumption; for drinking water; and for primary and secondary
contact recreation. Primary contact recreation is defined as direct contact with the water as a
result of swimming, bathing, surfing, or similar water contact activities. Secondary contact
recreation is defined as incidental contact with the water during activities such as wading, fishing,
and boating that are not likely to result in full body immersion. Based on the LDEQ's 20714
Louisiana Water Quality Inventory: Integrated Report Fulfilling Requirements of the Federal
Clean Water Act, Sections 305(b) and 303(d), which was finalized in 2015, the Mississippi River
segment on which RBS is located is not impaired (LDEQ 2015, Appendix A, page 66).
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3.5.4.2 Groundwater Quality

The quality of groundwater in West Feliciana Parish generally varies with distance down-dip from
the recharge area. Water in the recharge areas of the UTA and the tertiary aquifers normally is a
sodium-bicarbonate type and occasionally a calcium-bicarbonate type. (RBS 1984, Section
2.3.3.2) Water from the UTA system generally is soft and low in dissolved solids. Locally, iron or
saltwater may be present. Water from the tertiary aquifers at the 800-foot, 1,000-foot, 1,200-foot,
1,500-foot, and 1,700-foot sands is soft and generally does not exceed the EPA's Secondary
Maximum Contaminant Levels (SMCLs) for pH and concentrations of chloride, iron, and
dissolved solids. Water from the tertiary aquifers at the 2,000-foot, 2,400-foot, and 2,800-foot
sands generally is soft and generally does not exceed SMCLs for drinking water for color, pH,
and concentrations of iron, manganese, and dissolved solids. (USGS 2016)

The MRAA generally contains a calcium-bicarbonate type water, which tends to be slightly acidic
in recharge areas. Groundwater in this aquifer usually contains objectionable concentrations of
iron and usually is very hard. (RBS 1984, Section 2.3.3.2) Generally, water from the MRAA
exceeds the SMCLs for drinking water for iron and manganese (USGS 2016).

As part of the RBS radioldgical groundwater monitoring program, groundwater samples are
collected from selected monitoring wells on site and analyzed for radionuclides to detect potential
impacts to groundwater from inadvertent leaks or spills. Samples are collected quarterly, or more
frequently if deemed necessary, by chemistry site personnel. (Entergy 2014b) Results
associated with RBS groundwater monitoring are discussed in Section 4.5.2.4.

3.5.4.2.1 History of Radioactive Releases

Following is a summary of historic radioactive releases that have occurred at RBS since 2008.
As discussed in Section 4.5.2.4.3, the only historic release where tritium is currently being
detected in groundwater is associated with the December 2011 event involving the detection of
tritium (48,245 picoCuries per liter [pCi/l}) in the PZ-01 groundwater monitoring well near the field
administration building. '

Temporary Blowdown Pipe

In January 2008 (RBS 2008), a temporary aboveground cooling tower blowdown pipe break
resulted in the release of radioactively contaminated water to the ground and nearby stormwater
drainage system. The radioactively contaminated water reached the Mississippi River via Outfall
003 and Grants Bayou. Tritium was the only radionuclide detected at a concentration of 28,043
pCi/l in Outfall 003. (Entergy 2009) No activity was detected in Grant's Bayou (RBS 2008).
Groundwater sampling was performed, and additional wells were used to assist in characterizing
any potential groundwater flow from this event. All results for gamma and H-3 were less than
minimum detectable activity. (Entergy 2009)
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PZ-01_Monitoring Weli

In December 2011, a positive groundwater sample was confirmed in monitoring well PZ-01,
located near the field administration building. Only tritium was identified in the sample at a
concentration of 48,245 pCi/l. (Entergy 2012c) As a result of the positive detection in PZ-01,

30 additional monitoring wells were installed in 2012, 7 additional monitoring wells were installed
in 2013, 1 additional monitoring well was installed in 2014, 9 additional monitoring wells were
installed in 2015, and 6 additional monitoring wells were installed in 2016 to define the plume and
attempt to determine the source. In addition, a hydrogeological investigation at PZ-01 was
conducted in 2012. Based on current data, the plume is well defined. (Entergy 2014c; FTN
2016a; FTN 2016b) The source contributing to the contamination is currently believed to be
coming from tritium-contaminated water from equipment leaks and previous spills seeping
through degraded turbine building and heater bay floor joints, which were re-sealed in 2016.

RBS is currently monitoring the tritium plume and remediating the contaminated groundwater to
lower tritium levels in the groundwater. In addition to monitored natural attenuation, tritium-
contaminated groundwater is periodically pumped from an existing onsite monitoring well (MW-
125) into temporary storage tanks. The water is then circulated in the tanks to obtain a
representative sample and examined for radioactivity in accordance with RBS's Offsite Dose
Calculation Manual (ODCM) (RBS 2013b). Once the water in the tanks has been found to be
within acceptable LDEQ and NRC regulatory limits, the contents are discharged to the
Mississippi River via Outfall 101 (low-volume waste treatment system).

The current understanding of the groundwater hydrology is that this activity will flow via the UTA
to the MRAA and into the Mississippi River, and will not affect any offsite wells in the vicinity of
RBS (Entergy 2012c). Geological estimates concluded that due to decay, dilution, and
dispersion, the activity present is not likely to be detected in the Mississippi River if it were to
infiltrate to the UTA and migrate off site (Entergy 2016g).

Wastewater Treatment Plant Greywater Line

In October 2012, diluted radioactive water containing tritium (4,260 pCi/l) and small traces of
Cobalt-60 (0.00082 pCifl) leaked onto the ground near the wastewater treatment plant due to
equipment failure. Liquid radwaste discharges flow into the CWS blowdown line which connects
upstream of the wastewater treatment plant tie-in. Therefore, during periods of liquid radwaste
discharges, some of the diluted radioactive water would have been able to leak onto the ground.
(Entergy 2013c) -

RBS has groundwater monitoring wells downgradient of the greywater piping leak location. The
site conceptual hydrology model indicates a downgradient flow generally to the southwest from
the greywater piping leak to the Mississippi River. Although no water was available to perform an
analysis because the source was not identified until the flow had already stopped (Entergy
2013c), RBS did perform a dose calculation based on the average tritium and Cobalt-60
concentrations in liquid radwaste discharges during the time period involved and concentrations
being discharged to the Mississippi River. Even with extremely conservative assumptions, the
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maximum calculated dose to the public was a small percentage of the 10 CFR Part 50 liquid
effluent dose objectives (Entergy 2013c).

Due to the significant dilution volume of the Mississippi River, it is highly unlikely that any
radioactivity that may enter the groundwater from the greywater piping leak would have any
meaningful impact off site. In addition, because the groundwater flow at the site is generally to
the southwest, no offsite wells would be affected by this event. (Entergy 2013c)

Condensate Storage Tank

In February 2013, the condensate storage tank sump overflowed into the berm area, which had
been excavated to support inspections of buried piping, thereby soaking into the backfill in the
excavation area. Estimated volume of the overflow was 380 gallons. Tritium concentrations in
the overflow water were 1,135,000 pCi/l with a total gamma activity of 1,145 pCi/l. RBS has
groundwater monitoring wells downgradient of the condensate storage tank. The site conceptual
hydrology model indicates a downgradient flow generally to the southwest from the condensate
storage tank to the Mississippi River. (RBS 2013c) Geologists determined that the tritium
associated with this release would not be detected past the site boundary due to dilution,
dispersion, and decay (Entergy 2014a).

Blowdown Line

In January 2014, the bonnet on a temporary blowdown line gate valve cracked due to sub-
freezing temperatures, resulting in the release of a circulating water/liquid radwaste discharge
water mixture onto the ground. This water mixture contained no gamma activity, with a maximum
tritium value of 4,580 pCi/l. (Entergy 2015m) RBS has groundwater monitoring wells
downgradient of the leak area. The site conceptual hydrology model indicates a downgradient
flow generally to the southwest to the Mississippi River (Entergy 2015m). Geological estimates
concluded that the activity is not likely to be detected if it were to infiltrate to the UTA and migrate
to the Mississippi River due to decay, dilution, and dispersion. Due to the significant dilution
volume of the Mississippi River, there would not be any meaningful dose impact off site.
Potential annual dose to a member of the public was estimated to be less than 10 CFR Part 50
Appendix | dose limits. (Entergy 2015m)

C-Tunnel

In May 2014, a small amount of groundwater.containing tritium (28,270 pCi/l) was leaking into the
C-Tunnel through a service water primary piping penetration. Follow-up sampling and leak rate
determinations indicated the tritium activity and leak rates varied and seemed to be affected by
rainfall. Based on investigations, it was determined that the most likely source of tritium was two
abandoned liquid radwaste discharge lines located above the leaking penetration that still
contained liquid (Entergy 2015m). Plans are to abandon in place and fill these two lines with a
cementitious mixture in 2017. The site conceptual hydrology model indicates a downgradient
flow generally to the southwest to the Mississippi River (Entergy 2015m). Geological estimates
concluded that the activity is not likely to be detected if it were to infiltrate to the UTA and migrate
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to the Mississippi River due to decay, dilution, and dispersion. Due to the significant dilution
volume of the Mississippi River, there would not be any meaningful dose impact off site.
Potential annual dose to a member of the public was estimated to be less than the 10 CFR Part
50 Appendix | dose limits. (Entergy 2015m)

Turbine Building

In August 2015, a valving error caused an estimated spill of 60,000 gallons from the condensate
demineralizer system inside the turbine building on the 67-foot elevation. As previously
discussed above, some floor joints in the turbine building may have been degraded, which could
allow some of the liquid spill to seep through to the soil and subsequently to the groundwater. If
any water seeped through these joints, it is estimated that due to decay, dilution, and dispersion,
the activity present is not likely to be detected in the Mississippi River if it were to infilirate to the
UTA and migrate off site. The site conceptual hydrology model indicates a downgradient flow
generally to the southwest to the Mississippi River. Geological estimates concluded that the
activity is not likely to be detected if it were to infiltrate to the UTA and migrate to the Mississippi
River due to decay, dilution, and dispersion. Due to the significant dilution volume of the
Mississippi River, there would not be any meaningful dose impact off site. (Entergy 2016g) As
previously discussed, the turbine building floor joints were re-sealed in 2016.

3.5.4.2.2 History of Nonradioactive Releases

Industrial practices at RBS that involve the use of chemicals are those activities typically
associated with painting, cleaning parts/equipment, refueling onsite vehicles/generators, fuel oil
and gasoline storage, and the storage and use of water-treatment additives. The use and
storage of chemicals at RBS are controlled in accordance with Entergy's fleet chemical control
procedure and site-specific spill prevention plans (Entergy 2015f; RBS 2013a; RBS 2013d). In
addition, as discussed in Section 2.2.4, nonradioactive wastes are managed in accordance with
Entergy's waste management procedure which contains preparedness and prevention control
measures (Entergy 2015d).

Based on the review of site condition reporting records documenting spill events over the
previous 10 years (2007-2016), there has been only one nonradioactive spill that triggered a
notification event to the LDEQ. In October 2016, an estimated 60 gallons of hydraulic fluid from
a service truck's hydraulic oil reservoir leaked onto the ground. Sorbents were used to absorb
visible puddles, and the area was cleaned up and the fluid placed in drums for disposal. No oil
entered any waterway. (Entergy 2016k)

Historically, nonradioactive spills that have occurred at RBS have been minor in nature and

immediately remediated, and no spill events at the RBS site have required a regulatory agency
overseeing the incident or resulted in a notice of violation.
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Table 3.5-1
LPDES-Permitted Outfalls
Outfallt® Description Parameter(P) Permit Requirement
001 Cooling tower blowdown(© Flow Report monthly average and daily maximum in MGD
Temperature 105°F monthly average
110°F daily maximum
Free available chlorine 0.2 mg/l monthly average
0.2 mg/l daily maximum
0.63 Ibs/day
1.64 Ibs/day
Total zinc 1.0 mg/l monthly average
1.0 mg/l daily maximum
pH (6.0-9.0 SU)
002 Stormwater runoff Flow Report daily maximum in MGD
Total organic carbon 50 mg/I daily maximum
Oil and grease 15 mg/l daily maximum
pH (6.0-9.0 SU)
003 Stormwater runoff Flow Report daily maximum in MGD
Total organic carbon 50 mg/l daily maximum
Oil and grease 15 mg/l daily maximum
Total suspended solids(® 100 mg/! daily maximum
pH (6.0-9.0 SU)
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Table 3.5-1 (Continued)
LPDES-Permitted Outfalls

Outfall@ Description Parameter{® Permit Requirement
004 Stormwater runoff Flow Report daily maximum in MGD
Total organic carbon 50 mg/l daily maximum
Oil and grease 15 mg/l daily maximum
pH (6.0-9.0 SU)
005 Stormwater runoff Flow Report daily maximum in MGD
Total organic carbon 50 mg/I daily maximum
Oil and grease 15 mg/! daily maximum
pH (6.0-9.0 SU)
006 Clarifier underflow Flow Report daily maximum in MGD
Clarifying agents Record types and quantities used
007 Hydrostatic test wastewater Flow Report monthly average and daily maximum in MGD
Total suspended solids 90 mg/l daily maximum
Oil and grease 15 mg/l daily maximum
Total organic carbon 50 mg/l daily maximum
Benzene 50 pg/l daily maximum
Total BTEX 250 pgfi daily maximum
Total lead 50 pg/l daily maximum
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Table 3.5-1 (Continued)

LPDES-Permitted Outfalls

Outfall(@ Description Parameter{®) Permit Requirement
101 Low-volume waste treatment system | Flow Report monthly average and daijly maximum in MGD
Total suspended solids 30 mg/l monthly average
100 mg/I daily maximum
Oil and grease 15 mg/l monthly average
20 mg/I daily maximum
104 Vehicle wash wastewater Flow Report monthly average and daily maximum in MGD
Chemical oxygen demand 300 mg/l daily maximum
Total suspended solids 45 mg/I daily maximum
Oil and grease 15 mg/l daily maximum
pH (6.0-9.0 SL)
201 Treated sanitary wastewater Flow Report monthly average and daily maximum in MGD

Biological oxygen demand

30 mg/l monthly average
45 mg/l daily maximum

Total suspended solids

30 mg/l monthly average
45 mg/i daily maximqm

Oil and grease(®

15 mg/l monthly average
20 mg/I daily maximum

Fecal coliform

200 colonies/100 ml monthly average
400 colonies/100 ml daily maximum

pH

(6.0-8.0 SU)
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Table 3.5-1 (Continued)

LPDES-Permitted Outfalls

Outfall(® Description Parameter{P) Permit Requirement
301 Mobile metal-cleaning wastewaters Flow Report monthly average and daily maximum in MGD
Total suspended solids 30 mg/l monthly average
100 mg/l daily maximum
Oil and grease 15 mg/l monthly
20 mg/l daily maximum
Total copper 1.0 mg/l monthly average
1.0 mg/l daily maximum
Total iron 1.0 mg/l monthly average
1.0 mg/i daily maximum
401 Low-volume wastewater Flow Report monthly average and daily maximum in MGD
Total suspended solids 30 mg/l monthly average
100 mg/l daily maximum
Oil and grease 15 mg/i monthly
20 mg/I daily maximum
501 Low-volume wastewater Flow Report monthly average and daily maximum in MGD
Total suspended solids 30 mg/l monthly average
100 mg/l daily maximum
Oil and grease 15 mg/l monthly
20 mg/I daily maximum
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Table 3.5-1 (Continued)

LPDES-Permitted Outfalls

Outfall(@ Description Parameter{?) Permit Requirement
601 Low-volume wastewater Flow Report monthly average and daily maximum in MGD
Total suspended solids 30 mg/l monthly average
100 mg/I daily maximum
Oil and grease 15 mg/l monthly
20 mg/l daily maximum
a. Table based on information from RBS LPDES Permit No. LA0042731 (Attachment A).
b. Monitoring frequencies are specified in Part | of RBS LPDES Permit LA0O042731 (Attachment A).
c. Whole effluent toxicity testing is also a permit condition associated with Outfall 001.
d. Required only when discharging low-volume wastewaters.
e. Required only when discharging maintenance wastewaters.
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Table 3.5-2
Correlation of Quaternary and Tertiary Deposits in the RBS Site Area to Other Areas
Other Areas Local Area RBS Area
System Series CampVanDorn, Mississippi Baton Rouge Area East ang;/r\ilse:(tasFehmana 2006 and 2007
(Brown & Guyton 1943) (Morgan 1961) (Morgan 1963) Investigation Data
. , - Undifferentiated Mississippi River
Alluvial Deposits Quaternary Alluvium Aliuvial Aquifer
Holocene ctomele - | L.
Quaternary and Formation Shallow Pleistocene Undifferentiated
Pleistocene 400-foot sand Upland Terrace
Quaternary Upland Aquifer
600-foot sand Deposits
Pliocene 800-foot sand
Fort Adams 1,000-foot sand
Pascagoula Member 1 200-foot sand Zone 1 Zone 1
Formation Homochitto '
Tertiary . Member 1,700-foot sand
Miocene 2.000-foot sand Zone 2 Zone 2
Hattiesburg Formation 2,400-foot sand
Catahoula Sandstone 2 800-foot sand _Zone 3 Zone 3

(EOI1 2008b, Table 2.4.12-201)
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Table 3

.5-3

Correlation of Hydrogeologic Units in Southeastern Louisiana

Hydrogeologic Units

Aquifer or Confining Unit

System Series Stratigraphic Unit i
4 ) grap Aquifer $ystem_ or Baton Rouge Area East Florida Parishes
Confining Unit New Orleans Area
North South North South
Holocene Mississippi River and other a u?:rasrgu;ani"?nin Mississippi River é Shallow Aquifers
alluvial deposits q unit 9 Alluvial Aquifer & | Mississippi River
> L _ _ No regionally extensive & | Alluvial Aquifer
o No regionally extensive hydrogeologic units 3 | Gramercy Aquifer
% Chicotequivalent hydrogeologic units Z Norco Aquifer
3 Pleistocene Unnamed Pleistocene aquifer system or Shallow sands 3 Gonzales-Ngw
= Deposits ¢ | surficial confining & | Orleans Aquifer
3 unit Upland | 460-foot sana | UPland Upper 2 | 1,200-foot sand
13 Terrace Terrace Ponchatoula |z
@ Aquifer | 800-foot sand Aquifer Aquifer
£ Evangeline 800-foot sand Lower Ponchatoula Aquifer
Pliocene E— equivalent 1,000-foot sand
c Blounts Creek —= - 1,200-foot sand Big Branch Aquifer
_____ s ®© | aquifersystemor - -
2 Member _5 surficial confining 1,500-foot sand Kentwood Abita Aquifer
£ 2 unit 1,700-foot sand Aquifer . Covington Aquifer
£ % Slidell Aquifer Generally, no fresh
E Miocene g’ Castor Creek Member % Unnamed Conﬁning Unit -' groundwater occurs in
£ € | Williamson Greek Member | € Jasper 2,000-foot sand Tchefuncte Aquifer deeper units
Carnahan Bayou Member |3 | aquifer system 2,800-foot sand Amite Aquifer
h Ramsay Aquifer
Lena Member Unnamed confining unit
Catahoula
Oligocene Catahoula Formation equivalent Catahoula Aquifer Franklinton Aquifer

aquifer system

(EOI1 2008b, Table 2.4.12-202)
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Table 3.5-4
Correlation and Depths of Freshwater-Bearing Tertiary Sands at the RBS Site
Top of Sand Bottom of Sand
(depth below ground (depth below ground
Zone Baton Rouge Area surface of 110 feet amsl | surface of 110 feet amsl Thickness
(Morgan 1963) (Morgan 1961) at RBS site) at RBS site) (feet)
1,000-foot sand
1 & 380 500 120
1,200-foot sand
1 1,500-foot sand 560 600 40
1 1,500-foot sand 680 700 20
1 1,500-foot sand 780 870 90
2 2,000-foot sand 1,170 1,240 70
2 2,000-foot sand 1,270 1,290 20
3 2,400-foot sand 1,560 1,620 60
3 2,800-foot sand 1,730 1,880 150

(EOI 2008b, Table 2.4.12-203)

Note: Data developed from Borehole P-1B at the RBS site.
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Table 3.5-6
Onsite Well Construction Details
Elevations (feet NAVD 1988)
Well Top of Bottom of Bottom of Well
Diameter | Water Level Top of Filter Screen Screen Filter Construction
Well (inches) Reference Ground (approx.)® (approx.)@ (approx.)(® (approx.)@) Material
WD 6.00 (®) (b) (b) - (0 (b) (b) (b)
WU 6.00 (b) (b) (b) (b) () (b) (b)
MW-01 2.00 128. 9 126.4 (0) 28.0 18.0 (b) Schedule 40 PVC
MW-02 2.00 99.2 96.2 (®) 22.0 12.0 () Schedule 40 PVC
MW-03 2.00 138.6 135.9 (0) 31.0 21.0 ®) Schedule 40 PVC
MW-04 2.00 96.5 93.6 (b) 16.0 6.0 () Schedule 40 PVC
MW-05 2.00 133.4 130.7 (b) 43.0 33.0 () Schedule 40 PVC
MW-06 2.00 95.9 93.0 (b) 16.0 6.0 (b) Schedule 40 PVC
MW-07 2.00 91.6 88.8 ) 3.0 7.0 (b) Schedule 40 PVC
MW-08 2.00 142.0 138.8 (b) 30.0 20.0 (b) Schedule 40 PVC
MW-09 2.00 104. 7 102.4 (b) 52.0 ] 42.0 (b) Schedule 40 PVC
MW-10 2.00 110. 3 107.4 ®). 6.0 -5.0 (b) Schedule 40 PVC
MW-11 2.00 138.9 135.7 () 31.0 21.0 (b) Schedule 40 PVC
MW-12 2.00 128.0 124.9 (b) 29.0 19.0 () Schedule 40 PVC
MW-13 2.00 105. 9 103.0 () 2.0 -12.0 (b) - Schedule 40 PVC
MW-14 2.00 138.7 134.7 (b) 35.0 25.0 (b) Schedule 40 PVC
MW-15 2.00 137.6 134.7 (b) 36.0 26.0 () Schedule 40 PVC
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Onsite Well Construction Details

Table 3.5-5 (Continued)

Elevations (feet NAVD 1988)

Well Top of Bottom of Bottom of Well
Diameter | Water Level Top of Filter Screen Screen Filter Construction
Well (inches) Reference Ground (approx.)(@ (approx.)@ (approx.)@ (approx.)@@) Material
MW-16 2.00 102.6 99.4 () 19.0 9.0 (b) Schedule 40 PVC
MW-17 2.00 127.0 124.0 (b) 29.0 19.0 (b) Schedule 40 PVC
MW-18 2.00 116.0 113.2 (b) 26.0 16.0 (6) Schedule 40 PVC
MW-19 2.00 114.9 112.2 (b) 32.0 22,0 () Schedule 40 PVC
MW-20 2.00 49.1 46.5 (®) 14.0 -24.0 (b) Schedule 40 PVC
MW-21 2.00 107.6 104.9 (®) 25.0 15.0 (b) Schedule 40 PVC
MW-100 2.00 70.3 67.6 59.6 58.0 48.0 55.6 Schedule 40 PVC
MW-102 2.00 110.0 106.5 15 -4.0 14.0 -13.5 Schedule 40 PVC
MW-103 2.00 97.0 94.0 18.5 15.0 5.0 4.0 Schedule 40 PVC
MW-104 2.00 96.1 93.2 50.2 41.0 31.0 31.0 Schedule 40 PVC
MW-106 2.00 96.2 93.2 46.2 44.9 34.9 32.2 Schedule 40 PVC
MW-107 2.00 96.2 93.1 15.1 12.4 2.4 2.4 Schedule 40 PVC
| mw-108 2.00 96.5 93.6 476 436 336 31.6 Schedule 40 PVC
MW-110 2.00 96.7 93.6 45.6 44.2 34.6 31.6 Schedule 40 PVC
MW-111 2.00 96.7 93.7 16.3 14.3 4.3 3.7 Schedule 40 PVC
MW-112 2.00 96.2 93.4 46.4 43.4 334 334 - Schedule 40 PVC
MW-114 2.00 97.5 94.5 46.5 44.5 34.5 34.5 Schedule 40 PVC
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Onsite Well Construction Details

Table 3.5-5 (Continued)

Elevations (feet NAVD 1988)

Well Top of Bottom of Bottom of Well
Diameter | Water Level Top of Filter Screen Screen Filter Construction
Well (inches) Reference Ground (approx.)@ (approx.)(@ (approx.)@ (approx.)@ Material
MW-116 2.00 96.3 93.3 45.8 433 33.3 33.3 Schedule 40 PVC
MW-118 2.00 95.8 92.8 453 42.8 328 328 Schedule 40 PVC
MwW-120 2.00 96.6 93.6 46.0 436 336 33.6 Schedule 40 PVC
MW-122R 2.00 95.1 92.0 45.0 42.0 32.0 32.0 Schedule 80 PVC
MW-124 2.00 68.9 65.2 46.0 43.2 33.2 33.2 Schedule 40 PVC
MwW-125 2.00 69.5 65.2 33.0 30.2 20.2 17.2 Schedule 80 PVC
MwW-126 2.00 66.5 63.4 45.8 434 334 334 Schedule 40 PVC
Mw-128 2.00 69.7 67.1 45.7 43.1 331 33.1 Schedule 80 PVC
MW-130 2.00 66.2 63.4 47.0 44.4 344 344 Schedule 40 PVC
MwW-131 2.00 66.4 63.5 31.5 29.5 19.5 19.5 Schedule 80 PVC
MW-132 2.00 67.2 64.3 46.5 443 343 343 Schedule 80 PVC
MW-134 2.00 68.7 65.8 476 4438 3438 34.8 Schedule 80 PVC
MW-137 2.00 97.6 94.5 325 29.5 19.5 19.5 Schedule 80 PVC
MW-139 2.00 95.9 92.7 30.7 27.7 17.7 17.7 Schedule 80 PVC
MW-141 2.00 97.8 94.8 40.8 38.3 28.3 19.8 Schedule 80 PVC
MW-142 2.00 69.4 66.2 48.8 46.2 36.2 36.2 Schedule 80 PVC
MW-144 2.00 69.5 66.3 58.9 56.3 46.3 46.3 Schedule 80 PVC
MW-146 2.00 69.6 66.0 48.5 46.0 36.0 36.0 Schedule 80 PVC
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Onsite Well Construction Details

Table 3.5-5 (Continued)

Elevations (feet NAVD 1988)

Well Top of Bottom of Bottom of Well
Diameter | Water Level Top of Filter Screen Screen Filter Construction
Well (inches) Reference Ground (approx.)@ (approx.)@ | (approx.)@ (approx.)@ Material
MW-147 2.00 69.8 66.7 36.2 - 320 22.0 217 Schedule 80 PVC:
MW-148 2.00 69.6 66.3 58.6 56.3 46.3 44.8 Schedule 80 PVC
MW-151 2.00 97.1 94.0 40.0 37.0 27.0 27.0 Schedule 80 PVC
MW-153 2.00 109.0 105.4 224 20.4 104 10.4 Schedule 80 PVC
MW-155 2.00 68.1 64.9 19.9 16.8 6.8 6.6 Schedule 80 PVC
MW-156©) 2.00 66.9 64.8 36.8 42.4 35.3 22.8 Schedule 80 PVC
MW-157(@) 2.00 67.3 - 64.6 226 28.3 20.0 10.6 Schedule 80 PVC
MW-158() 2.00 68.8 66.6 36.6 44.0 36.9 246 Schedule 80 PVC
MWw-159() 2.00 69.5 66.6 25.1 30.7 225 13.1 Schedule 80 PVC
MW-161 2.00 95.4 92.0 - 37.0 33.8 23.8 23.6 Schedule 80 PVC
MW-162 4.00 70.0 67.0 64.0 57.5 52.5 52.5 Schedule 40 PVC
MW-164 4.00 97.5 95.2 47.2 45.0 35.0 35.2 Schedule 40 PVC
MW-165 4.00 97.5 95.1 34.1 31.0 21.0 15.1 Schedule 40 PVC
MW-167 4.00 66.8 63.8 17.3 15.0 5.0 4.5 Schedule 40 PVC
MW-169 4.00 68.1 65.0 17.0 14.0 4.0 4.0 Schedule 40 PVC
MwW-170 2.00 95.4 92.2 59.3 52.0 42.0 41.2 Schedule 80 PVC
MW-172 2.00 97.8 94.7 63.7 47.0 37.0 36.9 Schedule 80 PVC
MW-174 2.00 94.7 91.8 53.2 51.0 41.0 411 Schedule-80 PVC
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Table 3.5-5 (Continued)
Onsite Well Construction Details

Elevations (feet NAVD 1988)

Well Top of Bottom of Bottom of Well
Diameter | Water Level Top of Filter Screen Screen Filter Construction
" Well (inches) Reference Ground (approx.)@ | (approx.)@ | (approx.)® | (approx.)@ Material

MW-178 4.00 97.8 95.1 471 45.0 35.0 35.0 Schedule 40 PVC
MW-179 4.00 97.8 95.2 36.2 30.0 20.0 19.2 Schedule 40 PVC
MW-180 2.00 112.2 109.0 63.0 49.0 39.0 36.0 Schedule 80 PVC
MW-182 2.00 93.2 90.3 50.3 42.0 32.0 32.3 Schedule 80 PVC
MW-185 2.00 68.3 65.2 48 1.0 -9.Q -9.4 Schedule 80 PVC
MW-186 .4.00 97.8 95.1 491 47.0 37.0 36.5 Schedule 40 PVC
MW-187 4.00 97.6 95.0 30.0 32.0 22.0 217 Schedule 40 PVC
MW-188 4.00 95.9 927 56.7 54.0 44.0 43.4 Schedule 40 PVC
BP-1 (b) (b) (b) (b) (b) (b) (b) (b)

P-01 2.00 122.7 119.8 (b) (b) (b) (b) Schedule 40 PVC
P-02 1.50 1455 119.6 (b) (b) (b) (b) Galvanized pipe
P-05 14.00 95.5 92.2 (b) 4.0 -32.0 (b) (b)

P-07 1.25 123.6 122.9 (b) (b) (b) (b) Schedule 40 PVC
P-08 1.25 123.8 123.2 (b) (b) (b) (b) Schedule 40 PVC
P-09 1.25 1291 126.8 (b) (b) (b) (b) Schedule 40 PVC
P-10 1.25 128.6 126.9 (b) (b) (b) (b) Schedule 40 PVC
P-1A 10.00 97.8 94.0 (b) -1,680.0 -1,721.0 (b) (b)

P-1B 10.00 97.8 94.0 (b) -1,686.0 -1,727.0 (b} (b)
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Table 3.5-5 (Continued)
Onsite Well Construction Details

Elevations (feet NAVD 1988)
Well Top of Bottom of Bottom of Well
Diameter | Water Level ' Top of Filter Screen Screen Filter Construction
Well (inches) Reference Ground (approx.)@ (approx.)® | (approx.)@ (approx.)(® Material
P-1D 2.00 52.0 50.0 (b) (b) (b) (b) Schedule 40 PVC
P-1S 2.00 52.1 50.0 (b) (b) (b) (b) Schedule 40 PVC
P-72 1.25 146.4 144.0 (b) (o) (b) (b) Schedule 40 PVC
T-14 1.25 114.6 113.2 (b) (b) (b) (b) Galvanized pipe
PZ-01 - 2.00 96.7 94.4 46.4 440 34.0 29.4 Schedule 40 PVC
PZ-02 1.25 96.7 94.7 29.7 27.0 17.0 16.7 Schedule 40 PVC
PZ-03 2.00 67.0 64.0 8.0 6.0 4.0 5.0 Schedule 40 PVC
SW-101© 4.00 102.0 g99.0 94.0 92.0 87.0 87.0 Schedule 40 PVC
SW-102(® 4.00 123.0 120.0 116.0 115.0 110.0 110.0 Schedule 40 PVC
SW-103©) 4.00 142.0 139.0 135.0 ' 134.0 129.0 128.0 Schedule 40 PVC
SW-104() 4.00 153.0 150.0 146.0 145.0 140.0 140.0 Schedule 40 PVC

(FTN 2012, Table 2.1; FTN 2013, Appendix D; FTN 2014a, Table 2; FTN 2014b, Table 2; FTN 2014c, Table 1; FTN 2016a, Table 2; FTN 2016b,
Table 2; LDNR 2015)

For angled monitoring wells (MW-156 through MW-159), details are based on boring length, not vertical depth below ground surface.
Not specified.

Well angled at 45 degrees from horizontal to the south.

Well angled at 56 degrees from horizontal to the south.

Sentinel wells (SW-101 through SW-104) are installed next to air relief valves along the discharge pipeline for leak detection purposes. The wells were installed
above the water table with sumps designed to capture water leaking from the air relief valves or discharge piping before it enters groundwater. (FTN 2012, Section

2.1)

® 0o oW
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Table 3.5-6
Surface Water Usage Summary, 2013

(West Feliciana, East Feliciana, Pointe Coupee, and East Baton Rouge Parisheé)

West Feliciana East Feliciana | Pointe Coupee East Baton
Parish Parish Parish Rouge Parish Total
Category (MGD) (MGD) (MGD) (MGD) (MGD)
’Public supply 0.00 0.00 0.00 0.00 0.00
Industrial 14.35 0.00 0.00 20.33 34.68
Aquaculture 0.00 0.00 1.59 0.00 1.59
Domestic, rural 0.00 0.00 0.00 0.00 0.00
Irrigation(® 0.56 0.09 0.00 0.00 0.65
Livestock 0.08 0.18 0.08 0.01 0.35
Power generation 17.36 0.00 322.42 0.00 339.78
Total 32.35 0.27 324.09 20.34 377.05
Basin Water Usage
Mississippi River Basin 31.85 0.00 322.42 20.33 374.60
Lake Pontchartrain-Maurepas 0.50 0.27 0.00 0.01 0.78
Atchafalaya-Teche-Vermilion River Basin 0.00 0.00 1.67 0.00 1.67
Total 32.35 0.27 324.09 20.34 377.05

a.

(USGS 2015d; USGS 2015e; USGS 2015f; USGS 2015g; USGS 2015h)

Includes general irrigation and rice irrigation.
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Table 3.5-7
Groundwater Usage Summary, 2013
(West Feliciana, East Feliciana, Pointe Coupee, and East Baton Rouge Parishes)

West Feliciana East Feliciana Pointe Coupee
Parish Parish Parish East Baton Rouge Total
Category (MGD) (MGD) (MGD) Parish (MGD) (MGD)

Public supply 3.85 2.77 3.64 71.16 81.42
Industrial 1.37 0.03 6.21 72.60 80.21
Aquaculture 0.00 0.00 6.35 0.22 6.57
Domestic, rural 0.04 0.27 0.23 0.24 0.78
Irrigation(@ 0.00 0.27 . 18.30 0.34 18.91
Livestock 0.00 0.02 0.12 0.11 0.25
Power generation 4.38 0.00 2.00 7.20 13.58
Total 9.64 3.36 36.85 151.87 201.72
(USGS 2015d; USGS 2015e; USGS 2015f; USGS 2015g)

a.

Includes general irrigation and rice irrigation.
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Registered Groundwater Wells, 21::;::2 g:n?'l around RBS Property Boundary
Water Well | Distance(® | Well Depth
Number (miles) (feet) Use Description Aquifer Name
125-246) 0.17 1,821 Power generation (RBS P-1B) 2,800-foot sand
125-256©) 0.17 124 Fire protection (RBS P-05) UTA
125-257(@ 0.21 1,815 Power generation (RBS P-1A) 2,800-foot sand
125-266(¢) 0.37 500 Industrial (RBS BP-1) 1,200-foot sand
125-5205Z 0.28 123 Not specified (RBS) UTA
125-52047 0.30 130 Not specified (RBS) UTA
125-82 0.92 510 Domestic 1,200-foot sand
125-521220 0.94 188 Industrial (RBS) 800-foot sand
125-87 1.01 497 Industrial 1,200-foot sand
125-68 1.04 483 Domestic 1,200-foot sand
125-5053Z 1.10 410 Domestic 1,200-foot sand
125-241 1.11 161 Domestic UTA
125-65 1.12 169 Domestic UTA
125-91 1.12 485 Domestic 1,200-foot sand
125-94 1.12 525 Domestic 1,200-foot sand
125-64 113 1,647 Domestic 2,400-foot sand
125-83 1.17 115 Domestic UTA
125-84 1.17 180 Domestic UTA
1256-5276Z 1.19 115 Irrigation UTA
125-88 1.25 520 Livestock 1,200-foot sand
125-86 1.27 480 Domestic 1,200-foot sand
125-17 1.30 502 Domestic 1,200-foot sand
125-72 1.32 114 Domestic UTA
125-52927 1.32 120 Domestic UTA
125-52847 1.35 120 Domestic UTA
125-92 1.52 520 Domestic 1,200-foot sand
125-56 1.64 1,486 Domestic 2,400-foot sand
125-5337Z 1.70 126 Domestic UTA
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Table 3.5-8 (Continued)

Registered Groundwater Wells, 2-Mile Band around RBS Property Boundary

Water Well | Distancel® | Well Depth
Number (miles) (feet) Use Description Aquifer Name
125-5340Z 1.76 135 Irrigation UTA
125-52897 1.95 150 Domestic UTA
125-5335Z 1.96 140 Irrigation UTA
125-5338Z 1.96 130 Domestic UTA
125-73 1.98 180 Domestic UTA
125-245 2.04 120 Commercial public supply UTA
125-244 2.06 120 Commercial public supply UTA
125-294 2.08 285 Inactive public supply 1,000-foot sand
125-283 210 280 Rural public supply .1 .000-foot sand
125-251 2.18 138 Domestic UTA
125-5386Z 2.24 175 Domestic Not specified
125-250 2.35 110 Domestic UTA
125-52832 2.52 230 Domestic 1,200-foot sand
077-314 2.57 163 Industrial MRAA
077-315 2.57 163 Industrial MRAA
077-43 260 1,610 Domestic 2800-foot sand
125-5403Z 2.63 140 Not specified UTA
077-5484Z 2.64 100 Irrigation MRAA
125-290 2.67 1,752 Rural public supply 2,800-foot sand
125-240 2.87 636 Livestock 1,500-foot sand
125-60 2.88 176 Livestock UTA
077173 2.91 172 Power generation MRAA
077-175 3.09 470 Institution public supply 1,200-foot sand
077-295 3.10 1,575 Institution public supply 2,800-foot sand
125-222 3.28 1,526 Municipal public supply 2,400-foot sand
125-270 3.35 1,750 Municipal public supply 2,800-foot sand
077-180 3.37 544 Power generation 1,200-foot sand
077-245 3.39 556 Power generatioh 1,500-foot sand
125-50 3.40 1,569 Industrial paper/pulp processing 2,400-foot sand
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Table 3.5-8 (Continued)
Registered Groundwater Wells, 2-Mile Band around RBS Property Boundary

a.

~0o oo 0o

Water Well | Distance!® | Well Depth
Number (miles) (feet) Use Description Aquifer Name
125-63 3.40 1,372 Industrial paper/pulp processing 2,400-foot sand
125-215 3.41 2,068 Industrial paper/pulp processing 2,800-foot sand
125-48 3.42 2,083 Industrial paper/pulp processing 2,800-foot sand
125-285 3.46 170 Not specified UTA
125-221 3.51 145 Industrial MRAA
(LDNR 2015)

Note: This table does not include wells specified as piezometers or monitoring wells.

Distance in miles from center point of the RBS reactor. Wells listed are limited to those wells within a 2-mile band

around the property boundary.
Water supply well P-1B.

Fire protection well P-05.
Water supply well P-1A.
Water sUpply well BP-1.
Fancy Point Switchyard restroom supply well; not utilized by RBS.
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Table 3.5-9
RBS Groundwater Well Withdrawals
Total Gallons Total Gallons Total Gallons Total Galions Total Gallons
Well ID Aquifer (2011) (2012) (2013) (2014) {2015)
P-1A Tertiary (Zone 3) 2,202,000 12,000 1,321,000 2,493,000 2,100,000
P-1B Tertiary (Zone 3) 19,661,000 3,663,000 2,675,000 2,808,000 4,089,000
Total Gallons 21,863,000 3,675,000 3,996,000 5,301,000 6,189,000
Annual Average GPM 42 7 8 10 12
BP-1 Tertiary (Zone 1) 165,000 419,000 188,000 275,000 849,000
Total Gallons 165,000 419,000 188,000 275,000 849,000
Annual Average GPM 0.3 0.8 04 0.5 1.6
P-05(@) Upland Terrace 1,008,000 479,000 1,125,000 1,525,000 1,871,000
MW-125 Upland Terrace ®) © 38,950 115,800 412,800
Total Gallons 1,008,000 479,000 1,163,950 1,640,800 2,283,800
Annual Average GPM 2 1 2 3 4

(Entergy 2018lI)

. P-05 is a water supply well (fire protection); however, it is also used in the monitoring well program to measure groundwater-levels to develop
potentiometric maps.

b. Not installed until August 2012.
c. Not utilized as a remediation well until 2013.
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FEMA Flood Zones

ZONE A - Areas of 100-yr flood; base flood
elevations and flood hazard factors not
determined.

[: ZONE C - Areas of minimal flooding.
(No shading)

(=19

Legend

¥ RBS ‘

- Property Boundary

Miles

0 0.5 1

Figure 3.5-2
FEMA Flood Zones, RBS Property
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Outfall 401
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: Outfall 002
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{ outfall 006

Note: Outfalls 301 (Mobile Metal-Cleaning Wastewater) and 007
(Hydrostatic Test Wastewater) are mobile and not depicted.

. (EOI 2008a, Figure 2.1-3; Attachment A,
Legend . ‘Q LPDES Permit No. LA0042731; USDA 2015a)
- Property Boundary
1Miles
0 0.5 1
Figure 3.5-3

LPDES-Permitted Outfalls

3-103



River Bend Station
Applicant’s Environmental Report
Operating License Renewal Stage

| TOC Elevation| Depth to Water ‘WL Elevation
| (ft NAVD 88) | (ft below TOC) | (ft NAVD 88)
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Figure 3.5-4
RBS Potentiometric Surface Map, February 2, 2015
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TOC Elevation | Depthto Water | WL Elevation
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Figure 3.5-5
RBS Potentiometric Surface Map, February 2, 2016
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(EOI 2008a, Figure 2.1-3; FTN 2012, Table 2.1;
Legend __ <> FTN 2014a, Table 2; FTN 2014b, Table 2; FTN

2014c, Table 1; FTN 2016a, Table 2; FTN

Monitoring Well
onitoring 2016b, Table 2; LDNR 2015; USDA 2015a)

& Water Supply Well
- Property Boundary

Miles

0 0.5 1

Figure 3.5-6
Onsite Groundwater Monitoring Wells
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(EOI 2008a, Figure 2.1-3; LDNR 2015;

Legend
. {> USDA 2015a)
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Figure 3.5-8

Registered Water Wells, 2-Mile Band around RBS Property Boundary
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3.6 Ecological Resources

Regional ecology is greatly influenced by the geomorphic and physiographic characteristics of
the region. Soils determine the basic fertility of the region which, in turn, determines the types of
plants that may grow. The plants that are present greatly influence the types and number of
animals that reside in the region. Soil types also greatly influence the basic fertility of aquatic
ecosystems and the species present. Climatological factors, such as temperature and
precipitation, further refine the plants and animals that may live in a locale. West Feliciana
Parish, where RBS is located, is in the LMR valley, and the site is adjacent to the Mississippi
River (Figure 3.0-3). The regional ecology is described below.

3.6.1 Region

3.6.1.1 Geomorphology

. The Mississippi River has dominated the development of geologic and physiographic features in
the region since the beginning of Neogene period. The region is underlain by a complex layering
of sand, silt, and clay from former Mississippi River delta lobes, levee, and overbank flood
deposits. Typically, deltaic sediments vary from a few feet to more than 700 feet along the course
of the Mississippi River. (Entergy 2016j, Section 3.6.1.1) The various geologic and '
physiographic provinces in the region are discussed in Section 3.4.

3.6.1.2  Soils

As discussed in Section 3.4.1.1.2, the soil units in the region include Holocene-aged deposits
consisting of sand, sandy silt, silt, clayey silt, silty clay, and clay deposited along the banks of the
Mississippi River, and terrace deposits of the Upland Complex. Figure 3.4-3 shows the
distribution of surface deposits surrounding the site.

The majority of the site is located in the soil units of the Upland Complex, designated as the
Pliocene Citronelle Formation. The Citronelle Formation overlies the lower Prairie Allogroup.
The upper Prairie Allogroup and undifferentiated Prairie Allogroup are not found on the RBS
property, but they do outcrop to the north (undifferentiated) and to the east and south (upper) of
the RBS property boundary (Figure 3.4-3). Onsite soils are discussed more extensively in
Section 3.4.2.

36.1.3 Climate

As discussed in Section 3.2, the general climate can be described as humid subtropical with
summers dominated by the Bermuda High, a semi-permanent anticyclone that is an extension of
the Azores High-Pressure System. The Bermuda High can remain intact into the spring and fall
and occasionally even into the winter season. The prevailing southeasterly winds combined with
an abundant moisture supply from the warm waters of the Gulf of Mexico provide mild and rather
humid weather throughout most of the year. The Bermuda High historically can lead to very light
winds or even calm weather conditions, thus creating air stagnation problems in the region at
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times during summer and early fall. Air from higher latitudes in the north-central United States
- occasionally brings drier and cooler conditions to the area, but mainly for only brief periods of
time during the winter months.

As discussed in Section 3.2.2.2, based on 30 years of data from Ryan Airport near Baton Rouge,
the normal daily mean temperature is 68.5°F, with the highest daily mean monthly temperatures
occurring during the summer months (June, July, and August). The normal daily minimum and
maximum temperatures at Baton Rouge during the summer months average 72.8°F and 91.9°F,
respectively. The mean number of days with a maximum temperature of 90°F or greater is 85.

As discussed in Section 3.2.2.3, based on the period 1981-2010, the normal annual precipitation
for Ryan Airport is 60.6 inches. Snowfall is very infrequent across central and southern
Louisiana. Normal annual snowfall values at Baton Rouge are 0.2 inches. Thunderstorms are a
common occurrence at the RBS and the surrounding region throughout the year. The highest
seasonal rate of occurrence for thunderstorms is in the summertime (June to August), when
about 63 percent of all thunderstorm days occur.

RBS is located approximately 75 miles from the nearest point on the Gulf Coast. However, the
potential still exists for strong winds associated with hurricanes and tropical storms to make it as
far inland as RBS. The intensity and forward speed of hurricanes largely determines how far
inland hurricane speeds are realized. Climate is discussed in greater detail in Section 3.2.

3614 Regional Water Systems

As discussed in Section 3.5, the Mississippi River is the primary hydrologic feature with which the

-plant interacts. The Mississippi River and its tributaries drain a total of 1,245,000 square miles,
which is 41 percent of the 48 contiguous states of the United States. With its headwaters in
Minnesota, the Mississippi flows southward for approximately 2,300 miles into the Gulf of Mexico.
Downstream from the confluence of the Missouri River near West Alton, Missouri, north of St.
Louis, the Mississippi flows un-dammed to Head of Passes in Louisiana, where it branches into
several distributaries that carry water to the Gulf of Mexico.

There are many miles of frontage on the Mississippi River, which makes the river important for
commercial navigation and recreation. In addition, the cooling water source for RBS plant
operations is the Mississippi River. Surface waters in the vicinity of RBS are discussed in greater
detail in Section 3.5.1.

36.1.5 Regional Ecosystems

The area surrounding the RBS site overlaps the Mississippi Alluvial Plain and the Mississippi
Valley Loess ecoregions. The floodplain of the Mississippi River consists of cypress-tupelo
swamps and freshwater wetlands on the backside of a natural levee. In front of the levee is the
river and an ever-changing mosaic of forested areas, wetlands, and erosion/deposition areas at
the river's edge. (Daigle et al. 2006) A brief description of the regional ecosystems, including
state-listed natural communities, is provided below.
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3.6.1.5.1 Cypress-Tupelo Swamp

Cypress-tupelo swamp is a forested, alluvial swamp that grows on intermittently exposed soils,
most commonly along rivers and streams but also occurring in backswamp depressions and
swales. Soils are inundated or saturated by surface water or groundwater on a nearly permanent
basis throughout the growing season, except during periods of extreme drought. Cypress-tupelo
swamps generally occur on mucks and clays, and also silts and sands with underlying clay layers
(Alfisols, Entisols, Histosols, and Inceptisols). (LDWF 2015b)

This natural community exhibits relatively low floristic diversity, and associated species may vary
widely from site to site. Undergrowth is often sparse because of low light intensity and long
hydroperiod. Establishment of young trees can only occur during periods of exceptionally long
drought, because neither bald cypress (Taxodium distichum) nor tupelo gum (Nyssa aquatica)
seeds germinate underwater, nor can young seedlings of these trees survive long submergence.
These swamps tend to be even-aged stands because the environmental conditions favorable for

~germination and establishment of saplings occur very infrequently. Also, bald cypress is an
intolerant tree species requiring high light conditions for establishment and successful growth.
Cypress-tupelo swamps provide important ecosystem functions, including maintenance of water
quality, productive habitat for a variety of fish and wildlife species, and regulation of flooding and
stream recharge. (LDWF 2015b)

Pre-settlement cypress-tupelo swamp may have covered approximately 2.5 million acres (Keim
et al. 2006). Sizeable areas of cypress-tupelo swamp still remain, even though the historic
extent is considerably reduced. Statewide estimates of swamp loss range from 25 to 50 percent
of the original pre-settlement acreage, and old-growth examples are very rare. Threats to

. cypress-tupelo swamp are agricultural, industrial, and residential development; saltwater
intrusion and subsidence; hydrological alterations (to include adjacent areas); construction of
roads, pipelines, or utilities; logging on permanently flooded sites where natural or artificial
regeneration is not feasible; soil damage from timber harvesting or industrial activities;
contamination by chemicals (herbicides, fertilizers); and invasive exotic species. Cypress-tupelo
swamps may be found throughout Louisiana in all river basins. (LDWF 2015b)

3.6.1.5.2 Batture

Batture develops on the slope between the natural levee crest and major streams/rivers, and is a
pioneer community which is first to appear on newly formed sand bars and river margins. These
areas receive sands and silts with each flood. The soils are semi-permanently inundated or
saturated, and inundation or saturation by surface water or groundwater occurs periodically,
primarily during spring and summer months. As river sediments build up, a rapid succession of
plant species progresses from willow (Salix spp.) and cottonwood into bottomland forest types,
including the hackberry-American elm-green ash or sycamore-sweetgum-American elm
variations. The successional sequence is a function of river meander movement rates and point
bar formation. Rivers with swift meander movements over unconsolidated sands produce
tapered slopes on point bars which are first colonized by the batture community. (LDWF 2015c¢)
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Threats to batture include operation of drainage or diversion systems; hydrological alterations;
construction of roads, pipelines, or utilities; invasive exotic species; and industrial activities and
discharge. Batture occurs primarily along the Mississippi River, but also along the Atchafalaya,
Red, and perhaps other river basins such as Pontchartrain, Barataria, Terrebonne, Vermilion-
Teche, and Ouachita. (LDWF 2015¢)

3.6.1.5.3 Bottomland Hardwood Forest

Bottomland hardwood forest is forested, alluvial wetlands occupying broad floodplain areas
flanking large river systems. It is maintained by a natural hydrologic regime of alternating wet
and dry periods that follow seasonal flooding events. This natural community provides important
ecosystem functions, including maintenance of water quality, productive habitat for a variety of
fish and wildlife species, regulation of flooding, and stream recharge. Its soils are alluvial
deposits, heavy clays to silty clays, high in organic matter and nutrients. The dominant forest
species in this natural community can be aggregated into specific associations based on
environmental factors such as physiography, topography, hydric (wet) soils, and hydrologic
regimes. Vegetation associations are typically mixtures of broadleaf deciduous, needleleaf
deciduous, and evergreen trees and shrubs. Plant community associates are overcup oak-water
hickory bottomland forest; hackberry-American elm-green ash bottomland forest; and sweetgum-
water oak bottomland forest. Bottomland hardwood forest loss is estimated to be 50 to 75
percent of the original pre-settlement acreage. Old-growth examples are very rare. (LDWF
2015d)

Clearing for agricuttural production was the primary factor leading to fragmentation and decline.
Other threats to bottomland hardwood forest include hydrological alterations; construction of
roads, pipelines, or utilities; and invasive exotic species. Although predominant in the Mississippi
River Alluvial Plain, bottomland hardwood forest is found throughout Louisiana in all river basins.
This natural community is also important in the East Gulf Coastal Plain in association with major
rivers. (LDWF 2015d)

3.6.1.5.4 Small Stream Forest

Small stream forests are narrow wetland forests occurring along small rivers and large creeks
which are seasonally flooded for brief periods. The percentage of sand, silt, calcareous clay,
acidic clay, and organic material in the soil is highly variable (depending on local geology) and
has a significant effect on plant species composition; soils are typically classified as silt-loams.
Small stream forests are quite similar in species composition to hardwood slope forests in some
locales. Critical ecosystem functions of this natural community include the filtering of surface and
subsurface flows, improving water quality, and storing sediment and nutrients. (LDWF 2015e)

Threats to small stream forests include habitat conversion; gravel mining; invasive exotic
species; construction of roads, pipelines, or utilities; and use of off-road vehicles. Small stream
forests are found in the upper and lower West Guif Coastal Plains in west, central, and northwest
Louisiana. This natural community is also known from the Florida parishes in the East Gulf
Coastal Plain and upper East Gulf Coastal Plain. This natural community occurs in the Pearl,
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Pontchartrain, Mississippi, Vermilion-Teche, Mermentau, Calcasieu, Sabine, Red, and Ouachita
river basins. (LDWF 2015¢)

3.6.1.55 Ovércup Oak-Water Hickory Forest

Overcup oak-water hickory forest occurs in low-lying poorly drained flats, sloughs in the lowest
backwater basins, and on low ridges with clay soils that are subject to inundation. Semi-
permanently inundated or saturated soils for a major portion of the growing season are generally
present. Such conditions typically occur during the spring and summer months, with a frequency
ranging from 51 to 100 years per 100 years. (LDWF 2015f, page 23)

Overcup oak (Quercus lyrata) and water hickory (Carya aquatic) are co-dominants of this
floodplain forest. Associate species include green ash (Fraxinus pennsylvanica), hackberry
(Celtis laevigata), swamp dogwood (Cornus foemina var. foemina), swamp privet (Forestiera
acuminata), planertree (Planera aquatica), buttonbush (Cephalanthus occidentalis), and vines.
This community type has a long successional stage. (LDWF 2015f, page 23)

Typical threats to overcup oak-water hickory forest include urban expansion, residential and
commercial development, land disturbance operations, introduction of exotic species, and many
other human and some natural disturbance factors (LDWF 20135f, page 2).

3.6.1.5.6 Sweetgum-Water Oak Forest

Sweetgum-water oak forest dominants are sweetgum (Liquidambar styraciflua) and water oak
(Quercus nigra). Major associates are hackberry, green ash, American elm (Ulmus americana),
and Nuttall oak (Quercus nuttalli). This natural community occurs in alluvial floodplains,
extensively in the Mississippi alluvial valley on well-drained, first bottom ridges. Associated
species are red maple (Acer rubrum), red mulberry (Morus rubra), greenbrier (Smilax spp.),
dwarf palmetto (Sabal minor), deciduous holly (llex decidua), green hawthorn (Crataegus viridis),
peppervine (Ampelopsis arborea), trumpet-creeper (Campsis radicans), and poison ivy
(Toxicodendron radicans). (LDWF 20151, page 24) .

Soils in this natural community are seasonally saturated or inundated for 1 to 2 months during
growing season. Such conditions typically occur with a frequency ranging from 51 to 100 years
per 100 years. (LDWF 2015f, page 24)

Typical threats to sweetgum-water oak forest include urban expansion, residential and
commercial development, land disturbance operations, introduction of exotic species, and many
other human and some natural disturbance factors (LDWF 2015f, page 2).

3.6.1.5.7 Spruce Pine-Hardwood Flatwood
Spruce pine-hardwood flatwood is indigenous to the western Florida parishes of southeast

Louisiana. The wetland variant occupies poorly drained flats, depressional areas, and small
drainages (sometimes called "slashes") that lie in a mosaic with higher, non-wetland areas which
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support a mesic variant. Both variants are distinguished by the prevalence of spruce pine (Pinus
glabra) over loblolly pine (Pinus taeda), although loblolly is usually present at some level.
Hardwoods usually dominate the forest, but spruce pine can dominate areas within the stand.
(LDWF 2015g)

Soils in this natural community are hydric, acidic silt loams including the Encrow, Gilbert, and
Springfield series. In addition, the soils are significantly higher in nutrient levels than those
historically supporting the longleaf pine (Pinus palustris) communities occupying similar
hydrologic settings immediately to the east. (LDWF 2015g)

Pre-settlement acreage is estimated at 50,000 to 100,000 acres with only 10 percent currently
remaining. Threats to this natural community include residential or commercial development;
construction of roads, pipelines, or utilities; conversion to slash or loblolly pine plantations;
hydrological alterations (to include adjacent areas); and invasive exotic species. Spruce pine-
hardwood flatwood occurs in a very narrow range in Louisiana in Livingston and East Baton
Rouge parishes—and perhaps Ascension Parish—and in the Pontchartrain and Mississippi river
basins. (LDWF 2015g)

3.6.1.5.8 Mixed Hardwood-Lobloily Pine Forest

Mixed hardwood-loblolly pine forest is evenly distributed in a variety of ecological settings
statewide on broad ridgetops and gentle side slopes in terrace uplands; on middle and lower
slopes between uplands and stream bottoms; and at the heads of drainages along small, _
intermittent streams. Soils in this community are acidic sandy loams, silt loams, and silty clays;
hydrology ranges from mesic-wet to dry-mesic. Loblolly pine accounts for 20 percent or more of
the overstory, associated with various hardwood species. Availabie pine needle fuel indicates
that regular fire was a process essential to maintaining a significant pine component and, without
fire, forest succession is toward hardwood dominance. (LDWF 2015h)

This natural community is not as imperiled as many others in the state. Mixed hardwood-loblolly
pine forest is estimated to have occupied 500,000 to 1,000,000 acres historically with the same
amount thought to remain today. However, older, more natural examples of this habitat are
threatened by conversion to pine plantations, agriculture, or other land uses. Other threats
include construction of roads, pipelines, or utilities; invasive and exotic species; fire suppression;
physical damage from timber harvesting; and contamination by chemicals (herbicides, fertilizers).
Mixed hardwood-loblolly pine forest occurs in the upper and lower West Gulf Coastal Plain, and
also in the East and upper East Gulf Coastal Plains of Louisiana. (LDWF 2015h)

3.6.1.5.9 Hackberry-American EIm-Green Ash Forest

Hackberry-American elm-green ash forest occurs in floodplains of major rivers on low ridges,
flats, and sloughs in first bottoms. Soils are seasonally inundated or saturated periodically for 1
to 2 months during the growing season. Such conditions occur with frequency ranging from 51
years to 100 years per 100 years. (LDWF 2015f, page 23)
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Hackberry, American elm, and green ash are co-dominants. Common associates are water
hickory, Nuttall oak, willow oak (Quercus phellos), water oak, overcup oak, sweet gum, box elder
(Acer negundo), winged elm (Ulmus alata), red maple, water locust (Gleditsia aquatica), and
American sycamore (Plantanus occidentalis). Understory species include swamp dogwood,
hawthorn (Crataegus spp.), and red mulberry. Many vines and herbaceous plants are also
present in this natural community. (LDWF 2015f, page 23)

Typical threats to hackberry-American elm-green ash forest include urban expansion, residential
and commercial development, land disturbance operations, introduction of exotic species, and
many other human and some natural disturbance factors (LDWF 2015f, page 2).

3.6.1.5.10 Hardwood Slope Forest

Hardwood slope forest is more or less evenly distributed in uplands statewide, occurring on
slopes (often steep) rising out of small stream floodplains. This natural community is dominated
by hardwood tree species, with a generally sparse herbaceous layer; loblolly pine may be
present but infrequent. Soils in hardwood slope forest are typically rich, mesic, silt loams, and
silty clay loams with a pH range from acidic to circumneutral. (LDWF 2015i)

This natural community is estimated to have occupied 100,000 to 500,000 acres historically and,
of that, an estimated 25 to 50 percent still remains. Fire occurred very rarely in hardwood slope
forests, and insect and pathogen outbreaks are likely more important disturbance vectors in this
community. Habitat conversion to pine plantations or residential uses; invasive and exotic
species; construction of roads, pipelines, or utilities; and use of off-road vehicles all currently
threaten long-term viability of these forests. Hardwood slope forest occurs in portions of the East
Gulf Coastal Plain, upper West Gulf Coastal Plain, and lower West Gulf Coastal Plain. (LDWF
2015i)

3.6.1.5.11 Southern Mesophytic Forest

Southern mesophytic forest developed on deep, fertile, circumneutral to slightly alkaline loessial
deposits. These are highly erodible loess soils that have worn over thousands of years to form a
characteristic well-dissected landscape of high, narrow ridges, steep slopes, and deep ravines.
Topographic characteristics of the region create a relatively cool, moist micro-climate on the
slopes and in the ravines. The landscape of this community is interlaced with streams of
intermittent to continuous flow. Sustained localized populations of some characteristic
Appalachian species, principally herbaceous, are thought to have originally migrated south
ahead of advancing glaciers in the past ice-age. (LDWF 2015j)

Currently, only about 25 percent (50,000 to 100,000 acres) of Louisiana's southern mesophytic
forests remain intact. Clearing for agriculture, timber harvesting, and development in West
Feliciana Parish brought about loss, degradation, and fragmentation of these forests. The

'southern mesophytic forest type is extremely susceptible to soil damage, particularly erosion

stemming from any form of disturbance, such as timber harvest, road building, and off-road
vehicle use, which exposes bare soil. In such cases, the very steep slopes and loess soil result
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in frequent landslides. Invasive and exotic species, particularly Chinese parasol tree (Firmiana
simplex), and residential development currently threaten long-term viability of these forests.
Southern mesophytic forest in Louisiana is restricted to the northwestern Florida parishes,
specifically the upper East Gulf Coastal Plain in West Feliciana Parish, Louisiana. (LDWF 2015;j)

3.6.1.5.12 Perairie Terrace Loess Forest

Prairie terrace loess forest is endemic to the flat to gently rolling Pleistocene prairie terraces of
the western Florida parishes in Louisiana. This natural community is restricted to slowly
permeable, relatively poorly drained, and somewhat acid to circumneutral, silt loam soils
overlying loess deposits associated with the Mississippi River. Prairie terrace loess forest
canopy is dominated by hardwood species with spruce pine as an occasional associate. This
natural community is also characterized by high plant species diversity and shares many woody
taxa in common with the closely related southern mesophytic forest. (LDWF 2015k)

Historically more widespread, intact occurrences of the prairie terrace loess forest have now

become relatively rare, following initial conversion to agricultural uses and then more recent

clearing for residential, commercial, and industrial development. Pre-settlement acreage was

estimated at 500,000 to 1,000,000 acres with only 1 to 5 percent currently remaining. Other

major factors threatening this natural community include hydrological alterations; construction of

roads, pipelines, or utilities; and invasive exotic species. Prairie terrace loess forest is restricted

to the East Gulf Coastal Plain in Louisiana, occurring in a very narrow range in Livingston and

East Baton Rouge parishes—and perhaps Ascension Parish. (LDWF 2015k) .

3.6.1.5.13 Wetlands

As discussed in Section 3.6.4, the LMR once was dominated by swamps, marshes, and
bottomland forests. Today, the ecoregion is heavily converted, with just under half of the
ecoregion covered by forest. One-third has been converted to agriculture, and the remaining
areas are composed of water, wetlands, urban, and barren areas. (FEOW 2014) The primary
wetland types are freshwater emergent and freshwater forest/shrub. Wetlands are discussed in
greater detail in Section 3.6.5.1.

3.6.1.56.14 Regional Animal Communities

Historical changes in the vegetation have impacted the contemporary animal communities
present in the region. Animals that occur in the region also are typically found on RBS property if
appropriate habitats are available. Animals that may be commonly found on or in the vicinity of
RBS property are presented in Table 3.6-1 and described in Section 3.6.7.

3.6.2 Site and Vicinity
RBS is located in the southeastern corner of West Feliciana Parish in eastern Louisiana near the

southwest corner of Mississippi and approximately 16 miles south of the Louisiana-Mississippi
border. The site is near the east bank of the Mississippi River, extending from RM 262 to 265
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(Figure 3.5-1), approximately 24 miles north-northwest of Baton Rouge, Louisiana. (EQI 2008a,
Section 2.1) Figure 3.0-4 shows the location of the RBS site in relation to the parishes and
counties and larger cities and towns within the region. The community of St. Francisville is
approximately 3 miles northwest of the RBS site, the town of New Roads is approximately

7 miles southwest of the RBS site, and the vicinity of the RBS site is mostly rural (EOl 2008a,
Section 2.1).

The property boundary shown in Figure 3.0-1 encompasses the approximately 3,342 acres that
compose the RBS site. There are no apparent erosion issues on the Mississippi River bank that
would reduce the acreage of the RBS site (EOI 2008a, Section 2.1). Along this area of the
Mississippi River, banks on outside bends of the river have been stabilized by rock and concrete
structures called revetments. The inside bends have been stabilized by wing dams or dikes.
Together, these structures serve to keep Mississippi River flow within the main river channel and
prevent erosion of the banks. (EOI 2008a, Section 2.1) .

‘ The RBS site and its environs, consisting primarily of farmland and forests, lie within the

Southern Hills section of the Gulf Coastal Plain physiographic province approximately 85 miles
from the Gulf of Mexico. The entire Gulf Coastal Plain is a generally flat to gently sloping
sedimentary plain. The predominant feature in this region is the Mississippi River with its
approximately 45-mile-wide floodplain. At the RBS site, the river's natural levee has an elevation
of about 46 feet amsl; the ground surface slopes downward toward the valley wall to the east,
where its elevation is approximately 35 feet amsl. The southern portion of the RBS site (in the
undeveloped areas surrounding the plant and its facilities) is rough and irregular, with steep
slopes and deep-cut stream valleys and drainage courses. Ground elevations in this portion of
the plant site range from approximately 35 amsl to more than 95 feet amsl inland. Elevations up
to 150 feet amsl occur on the hilltops; most hilltop areas are at elevations near 100 feet amsl.
(EOI 2008a, Section 2.1)

3.6.3 Potentially Affected Water Bodies

Aquatic resources at or in the vicinity of the RBS site with the potential to be affected by plant
operations are the LMR, Alligator Bayou, and Grants Bayou (EOI 2008a, Section 2.4.2.1). These
waterbodies and their resources are characterized in Section 3.6.6.

3.6.4 Ecological Resources History

The LMR ecoregion once was dominated by swamps, marshes, and bottomland forests
(primarily oak-hickory-pine forests). Although these areas still exist in many places, they are not
as extensive as in pre-settlement times. (FEOW 2014)

Ten thousand years ago, the Mississippi River was a continuum typical of a floodplain river.
Beginning as a small stream in the forested headwaters of Lake Itasca, Minnesota, the river
flowed through virgin forests and unbroken prairie to its deltaic outlet into the Gulf of Mexico in
Louisiana. From headwaters to the mouth, the river increased in size and discharge, and
decreased in slope. Initially, the young river flowed through a small valley bordered by wetlands
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. and lakes. Along its downstream course, the river changed from a single to a braided channel in
its mid-reaches and finally to a meandering, constantly changing channel downstream. Its valley
changed rather steadily from a narrow floodplain flanked by tall bluffs upstream to a vast, flat
floodplain downstream. (Schramm 2004, page 303)

Historically, the LMR overflowed onto a 30- to 125-mile-wide alluvial valley and, along with its
tributaries, encompassed the largest floodplain fishery in North America. Because the river was
continually creating and abandoning channels in its 15- to 30-mile-wide meander belt, the area
was interspersed with permanent and seasonal wetlands. These wetlands flooded shallowly for
extended periods almost annually, and there was a great diversity of aquatic habitat types. More
than 150 species of fish were present. (USFWS 2015a)

Following European exploration and settlement of the area, sugarcane and cotton cultivation
became the primary economic activities that affected the landscape, along with increased
settlement (Section 3.7). Floods in 1849 and 1850, which caused widespread damage in the
Mississippi River valley, revealed the national interest in controlling the mighty river. By 1879, the
need for improvement of the Mississippi River had become widely recognized. The necessity for
coordination of engineering operations through a centralized organization had finally been
accepted and, accordingly, in that year the U.S. Congress established the Mississippi River
Commission. (USACE 2015)

Maijor floods occurred again in 1912, 1913, and 1927. The flood of 1927 was the most disastrous
in the history of the LMR valley at the time: an area of about 26,000 square miles was inundated;
levees were breached; cities, towns, and farms were laid waste; crops were destroyed; and
industries and transportation paralyzed. Out of that flood event grew the Flood Control Act of
1928, which committed the federal government to a definite program of flood control. (USACE
2015)

In its present form, the Mississippi River changes dramatically and rather incrementally along its
journey from headwaters to the Gulf of Mexico. Dams have been built to form 11 small reservoirs
and modify the elevation and discharge of several natural river lakes. These dams variously
function for flood control, electricity generation, water supply, or recreation. (Schramm 2004,
page 303) As a result, river-control structures (Section 3.5.1) have largely locked the river in
place. Construction of levees along the Mississippi River and many of its tributaries has severed
the floodplain from the river; throughout the LMR, the levees have severed connection of the river
from 90 percent of its floodplain (Schramm 2004, page 305), denying fish and other aquatic
species access to millions of acres of foraging, spawning, and nursery habitat. Virtually no new
habitat is being created while existing floodplain lakes and secondary channels are gradually
being lost due to sedimentation.

The LMR is particularly prone to point-source pollution because, over time, Arkansas and
Louisiana have become home to many highly polluting industries (Janvrin 2009). [n terms of
human health, nitrate is the only nutrient compound that represents a problem in the Mississippi
River system likely due to extensive agricultural areas adjacent to the Mississippi River basin. In
addition to the public health question, nitrate represents an ecological problem as well. Because
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it is not removed quickly, nitrate is accumulating in the Gulf of Mexico. (Antweiler et al. 1995)
Based on USGS monitoring, nitrate levels continue to increase in the Mississippi River, including
the Mississippi's outlet to the Guif of Mexico. Contributing factors to these increases include
fertilizer use, livestock waste, agricultural management practices, and wastewater treatment.
(USGS 2015i)

Natural catastrophes have also had considerable impact on the terrestrial communities in the site
area. These disturbances have taken the form of meteorological phenomena, such as tropical
storms or hurricanes. Hurricane winds have damaged a great deal of vegetation by blowing over
trees and shrubs; spread salt or brackish water over large areas of freshwater marshes or land;
and increased the spread of animals such as nutria (Myocastor coypus), a large semiaquatic
rodent that consumes approximately 25 percent of its weight daily, feeding on the base of plant
stems and digging for roots and rhizomes, and may construct burrows in levees, dikes, and
embankments. (Entergy 2016j, Section 3.6.4; LDWF 2016)

As previously discussed, today the swamps, marshes, wetlands, and bottomland forests are not
as extensive as in pre-settlement times. The LMR region is heavily converted, with just under
half of the area covered by forest. One-third has been converted to agriculture and the remaining
area comprises water, wetlands, urban, and barren areas. (FEOW 2014)

3.6.5 Places and Entities of Special Ecological Interest

On and within the vicinity of the RBS property are places and entities of special interest. These
include wetlands and WMAs as described below.

3.6.5.1 Wetlands

Wetlands historically have been prevalent throughout southern Louisiana. Wetlands are defined
as those areas that are inundated or saturated by surface water or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances do support, a prevalence
of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include
swamps, marshes, bogs, and similar areas. (USACE 1999) Wetlands are regulated by the
USACE under Section 404 of the FWPCA and are delineated on the basis of the Corps of
Engineers Wetlands Delineation Manual (EOI 2008a, Section 2.4.1.1.1).

Based on National Wetlands Inventory (NWI) data (USFWS 2015b), there are approximately
17,871 acres of wetlands within a 6-mile radius of RBS composed of the following types
(Figure 3.6-1):

* Freshwater emergent wetlands covering approximately 465 acres (2.6 percent).

*  Freshwater forested/shrub wetlands covering approximately 11,964 acres (66.9 percent).
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* Riverine area covering approximately 4,552 acres (25.5 percent).
* Ponds and lakes covering approximately 890 acres (5.0 percent).

The property on which the RBS plant is located is a rather trapezoidal-shaped parcel that lies
adjacent to the Mississippi River on the southwest side and is roughly bounded on the east by
LA-10 and to the north by US-61. The RBS site is generally wooded except for developed areas.
There is an extensive freshwater forested/shrub wetlands complex adjacent to the Mississippi

- River. Based on NWI data (USFWS 2015b), there are also two small parcels of freshwater
emergent wetlands in the northwest portion of the property adjacent to a small pond

(Figure 3.6-2). Just east of this complex is a small freshwater forested/shrub wetland. There are
four smali ponds scattered around the property: one in the southeast part of the RBS property
and three scattered along the northern property boundary (Figure 3.6-2).

Based on NWI data (USFWS 2015b), there are approximately 726.3 acres of wetlands on the
RBS property composed of the following types:

* Freshwater forested/shrub wetlands covering approximately 700.4 acres (96.4 percent).
* Freshwater emergent wetlands covering approximately 18.6 acres (2.6 percent).
* Freshwater ponds encompassing approximately 7.3 acres (1.0 percent).

3.6.5.2 Wildlife Management Areas

In West Feliciana Parish there are several WMAs. These include Tunica Hills WMA, which has
several biking and hiking trails through steep ravines, creek bottoms, and bluffs to the river and
offers a wide variety of green growth and wildlife; Mary Ann Brown Preserve, owned by The
Nature Conservancy of Louisiana, which consists of 109 acres of deep ravines, loblolly forest,
and meadows; and Cat Island National Wildlife Refuge, which consists of 9,623 acres of wildlife
refuge open to hiking, canoeing, birding, photography, and hunting and fishing. (City of St.
Francisville 2015)

As discussed in Section 3.1.3, the RBS site is part of the LDWF-designated RBS Natural Area, a
550-acre portion of the site that contains one of the most species-rich, upland hardwood forests
in the nation.

3.6.6 Aquatic Communities

Aquatic resources at or in the vicinity of the RBS site with the potential to be affected by plant
operations are expected to be limited to a portion of the LMR, Alligator Bayou, and Grants Bayou
(EOI 2008a, Section 2.4.2.1) (Figure 3.0-2). The subsections below address these aquatic
resources and their associated biological characteristics. Because West Creek, which flows
intermittently, is an onsite manmade drainage ditch that begins on the RBS property, and is not
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fed by any offsite streams, it is not being included in this discussion (EOI 2008a, Section
2.3.1.1.2).

3.6.6.1 Lower Mississippi River

The LMR comprises a vast alluvial valley that directs the Mississippi River and its tributaries to
the Gulf of Mexico. The Mississippi Alluvial Plain is a broad, gently sloping floodplain that lies
between Cairo, lllinois, and Baton Rouge, Louisiana. The Deltaic Plain is a complex system of
distributaries and natural levees that extend out from the main stem of the Mississippi River and
are associated with forested swamps and coastal marshes. The areas above and below Baton
Rouge are two distinct components of the LMR, as described herein. Above Baton Rouge, the
river ecosystem is quite variable; the main channel is deep with numerous meanders and
floodplain habitats are present. Approximately 55 percent of the aquatic habitat is deep, swift
channels, and 45 percent is slack waters. Dikes and revetments are common. Below Baton
Rouge, the river channel is deeper and narrower with fewer meanders. Approximately 85
percent of the aquatic habitat is deep, swift channels. Revetments are used extensively in this
section of the river to help prevent erosion. (EOI 2008a, Section 2.4.2.2.1)

RBS is located along the St. Francisville reach of the LMR. Bank width along this reach of the
LMR ranges from 1,700 feet at RM 264 (northwest edge of the site) to 4,300 feet at RM 260
(southern edge of the site). Maximum depth is approximately 100 feet based on the average
annual water level of 20.4 feet amsl. River gauge data collected at RM 228.4, just south of the
RBS site from 2000 to 2007 indicate that the average river state is approximately 23 feet amsl.
(EOI 2008a, Section 2.4.2.2.1)

River flow varies substantially throughout the year, and water levels fluctuate an average of 33
feet. Evaluations of the river flow near RBS, conducted in conjunction with the RBS3 COL
application, indicate that the average velocity of the LMR is 3.88 fps, although historic
hydrographic surveys performed at the RBS site recorded flows as high as 8.3 fps in the main
channel of the LMR. Other hydrographic surveys performed on the LMR (RM 129.5) indicated
that average seasonal flows are estimated to be 580,000, 650,000, 280,000, and 240,000 cfs for
winter, spring, summer, and fall, respectively. The velocity in this portion of the river averages as
high as 3.9 fps in April and as low as 1.1 fps (39-year average) in September. (EOI 2008a,
Section 2.4.2.2.1)

A seasonal analysis of the ambient LMR temperature recorded at St. Francisville (RM 266) over
a 27-year period (1980-2007) indicates that the lowest river temperatures occur in late winter
months (January and February), and the highest river temperatures occur in mid-to-late summer
months (July and August). Historic physicochemical surveys performed at RBS (1972-1977)
documented surface water river temperatures ranging from 37.6°F to 88.7°F, with low and peak
temperatures occurring in January and August, respectively. General characterizations of the
LMR indicate annual temperature ranges, on average, from 64.4°F to 84.2°F in habitats near the
RBS site. (EOI 2008a, Section 2.4.2.2.1)
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Surface-to-depth dissolved oxygen profiles documented the highest dissolved oxygen
concentrations under cooler water temperature conditions and lowest dissolved concentrations
under warmer water temperature conditions. Because dissolved oxygen concentration is
inversely related to water temperature (warmer water has a lower ability to retain oxygen than
cooler water), seasonal fluctuations of dissolved oxygen are expected. LMR characterization
studies indicate that average annual dissolved oxygen concentrations can range from 6 to 12
milligrams per liter (mg/L). Studies conducted during the period 2006—2007 downstream of the
RBS at RM 129.5 documented similar seasonal fluctuations in water temperature and dissolved
- oxygen: cooler temperatures and higher dissolved oxygen concentrations occurred in winter
months, and higher temperatures and lower dissolved oxygen concentrations occurred in
summer months. Minimum and maximum recorded temperatures in this study were 43.52°F and
90.86°F, respectively. (EO! 2008a, Section 2.4.2.2.1)

The Mississippi River has always carried sand and sediment to the Gulf of Mexico. Agricultural

development of the Mississippi River basin has increased sediment inputs; however, for the

LMR, some increases have been offset by impoundment of the Upper Mississippi River, the Ohio
River and, principally, the middle Missouri River. (Schramm 2004, page 319)

Sediment is transported by the Mississippi River as either a bed load or a suspended load. The
amount of material in suspension is generally a function of river discharge, turbulence, particle
size, and whether or not the flow is increasing or decreasing also appears to influence
suspended sediment concentrations. During high flow, the sediment concentration generally
increases downstream; the converse is true for low flows. Sediment size varies with depth, river
mile, and discharge. In general, the percentage of coarser particles increases with increasing
depth and river discharge. At a given discharge rate and depth, particle size decreases with
increasing distance downstream. (Entergy 2016j, Section 3.6.6)

The Mississippi River is a highly turbid water body, with high current velocity and low habitat
diversity. The productivity of the system is limited by light penetration and high suspended solids
concentration, as well as the stability and habitability of the substrate. The Mississippi River food
chain is considered to be detrital based, because phytoplankton occur in low densities and do not
seem to be the major energy source that they constitute in more lake-like environments. This is
typical of larger rivers in the Southeast and Midwest. (Entergy 2016j, Section 3.6.6)

Historic benthic studies conducted at the RBS site indicated that documented photic zone depths
ranged from 8 to 21 inches. The most turbid water was found during the rising river stages, and
there was generally a gradual change in benthic substrate moving across the river. In the
deepest zones, coarsely textured sands were present, with gravel present in benthic zones
exposed to repeated scouring. Medium-textured sand lined the channel slopes, with fine sand in
shoal areas. Silt accumulation to 18 inches on top of fine sand or sandy mud was associated
with slackwater zones. Firm clays occurred along the river banks adjacent to deep channels,
while soft, organically rich mud was present along the west bank and along portions of the east
bank. This type of sediment structure is common in large floodplain rivers. More recent river
sediment characterizations performed for the Audubon Bridge project documented similar
findings. (EOI 2008a, Section 2.4.2.2.1)
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Attached aquatic vegetation is rare in the river because of the strong flows and heavy sediment
loads characteristic of the LMR, which constantly scour benthic habitat. Vegetation is almost
entirely limited to filamentous algae, which become established on floating and anchored objects,
such as fallen tree trunk bases that are grounded along the banks. Willow seedlings (Salix spp.)
and cockleburs (Xanthium strumarium) are common along the west bank of the LMR from RM
262 to RM 263 (near the RBS site). When these areas become inundated as a result of high -
water levels, these plants temporarily serve as cover for certain fish and invertebrates. Similar
temporary stands of inundated vegetation, composed of willows and various grasses, were
documented as occurring in small embayments along the east bank. (EOI 2008a, Section
2422.1)

The populations of aquatic organisms in the LMR appear to be limited mainly by the poor
spawning habitats and the effects of high turbidity, high concentrations of total suspended solids,
high current velocities, and fluctuating water levels. The high turbidities restrict phytoplankton
and periphyton growth due to very limited light penetration. Productivity of the phytoplankton is
further limited by the high turbulence and mixing in the Mississippi River, which may prevent
phytoplankton from remaining in the euphotic zone for sufficient lengths of time to effectively
photosynthesize. High concentrations of suspended solids and high current velocities result in
scouring of fish eggs and larvae (in nests or attached to submerged objects), scouring of benthic
and periphyton communities, clogging of filter feeding mechanisms of invertebrates, and shifting
bottom sediments. Resultant sediment deposition in areas with slower currents smother fish
eggs and larvae as well as benthic organisms (both fauna and flora), further limiting their
composition and density. (Entergy 2016j, Section 3.6.6)

The LMR is distinguished by its extraordinary species richness with regard to fish (FEOW 2014).
Plentiful habitat is available for fish that thrive in swiftly flowing water, but few species can
tolerate the high current velocities of the upper and middle water column of the channel. (Entergy
2016j, Section 3.6.6) The LMR is noted for its assemblages of large river fish, which include
lamprey species (Petromyzontidae), sturgeon (Acipenseridae), the North American paddlefish
(Polyodon spathula), gar (Lepisosteus spp.), and the bowfin (Amia calva). Many of these large
river fish exhibit adaptations for the constantly turbid character of the Mississippi River. (FEOW
2014) Species less tolerant of high current velocities likely inhabit areas near the banks and
channel bottom where the current is less severe (Entergy 2016j, Section 3.6.6).

As discussed in Section 3.5.4.1, RBS is located on segment 070201 of the Mississippi River that
stretches from the OId River Control Structure to Monte Sano Bayou. This segment of the river is
classified as suitable for primary contact recreation, secondary contact recreation, fish and
wildlife propagation, and drinking water supply. Based on the LDEQ's 2014 Louisiana Water
Quality Inventory: Integrated Report Fulfilling Requirements of the Federal Clean Water Act,
Sections 305(b) and 303(d), which was finalized in 2015, the Mississippi River segment on which
RBS is located is not impaired (LDEQ 2015, Appendix A, page 66).

Aquatic habitats found in the LMR near the RBS site include seasonally inundated floodplains
along the river levee, revetment banks, natural steep banks, and channels. A manmade, .
shallow-cut embayment houses the intake structure arid barge slip. This area is most similar to
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the lotic sandbar habitat, because conditions in this habitat are quite similar to those of the
channel habitat. Substrate in the embayment is predominant coarse sand and sandy muds, and
this area is frequently disturbed for routine maintenance dredging. The seasonally inundated
floodplains are heavily forested, except in those areas immediately adjacent to and in front of the
intake pump house, barge landing area, and bermed access roads. These areas are
mechanically cleared during plant ground maintenance activities. (EOI 2008a, Section
24221.1)

The floodplain habitat comprises forested wetland communities and isolated sloughs that are
infrequently flooded seasonally (flooding in these habitats is more commonly caused by the
Alligator and Grants bayous watersheds). The natural steep bank habitats are located
approximately 70 feet from the main bank inside the intake embayment. Otherwise, natural
steep bank habitat is flush with the river bank. The manmade embayment is the dominant
habitat for the intake structure. As previously mentioned, this habitat is similar to lotic sandbar
habitat, consisting of moderate to high river flows, relatively cool water temperatures, high
turbidities, and high suspended solids. Bank habitats in the vicinity of the RBS site are supported
by various forms of revetment banking. Concrete mats, commonly referred to as revetment
mattresses, support the upstream and downstream banks. Riprap and small boulders are
interspersed along the bank-line of the manmade embayment and near the discharge outfall.
(EOI 2008a, Section 2.4.2.2.1.1)

Aquatic populations in the LMR near the RBS sife are categorized as vascular aquatic plants,
invertebrates, benthic invertebrates (macroinvertebrates), and fish. They are discussed below.

3.6.6.1.1 LMR Vascular Aquatic Plants near RBS

As discussed in Section 3.6.6.1, aquatic vegetation is rare in the river because of the strong flows
and heavy sediment loads characteristic of the LMR, which constantly scour benthic habitat.
Vegetation is almost entirely limited to filamentous algae, which become established on floating
and anchored objects, such as fallen tree trunk bases that are grounded along the banks. For
these reasons, macrophytes are sparse in the region of the site.

3.6.6.1.2 LMR Invertebrate Populations near RBS

Plankton are small organisms that float throughout a water body. They can be broadly
characterized as phytoplankton (autotrophic organisms), zooplankton (heterotrophic organisms),
and ichthyoplankton (fish or invertebrate eggs and larvae). (Entergy 20186j, Section 3.6.6.1.2)

Phytoplankton

Phytoplankton communities of the Mississippi River main channel from Cairo, lllinois, to the Gulf
of Mexico are limited due predominantly to high turbidity (Entergy 2016j, Section 3.6.6.1.2). An
inverse relationship exists between phytoplankton density and turbidity. This is a common
phenomenon in rivers and is due in part to the reduced light available for photosynthesis in highly
turbid water. Most of the algae documented in historic studies (1974—1977) performed in the
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LMR at the RBS site were periphytic or benthic forms that had been washed from substrates and
had become suspended. True planktonic species within the LMR probably enter the river from
bayous and other standing water areas. Others may originate in slower backwater areas and
eddies upstream of the RBS area. Regardless of the source, these algae act as primary
producers in the river, forming an important component of the aquatic food chain. It is important
to emphasize, however, that the LMR is considered a detrital-based system. Phytoplankton are
considered to be primary producers, but they do not compose the main source of energy for the
food web in the LMR. (EOI 2008a, Section 2.4.2.2.1.1)

Since 1972, more than 110 taxa of planktonic algae have been collected from the river at the
RBS site. In larger rivers like the LMR, phytoplankton speciation is often dominated by diatoms
(Bacillariophyceae). This is thought to result from an interaction of hydrodynamic and biotic
factors by which organisms of certain sizes and shapes are more likely to remain in suspension
in the turbulent river waters. (EOI 2008a, Section 2.4.2.2.1.1)

Surveys documenting phytoplankton diversity and density in the LMR indicate wide variations in
seasonal speciation and abundance. Plankton densities tend to be lowest in the winter and
highest during the summer, with green (Chlorophyta) and blue-green (Cyanophyta) algae
dominating in the summer and early fall, and golden algae dominant in the winter and spring.
Diatoms are consistently abundant throughout the year. Distribution of phytoplankton within the
river is extremely variable, although densities are usually greatest along the western shore
(opposite the RBS site), particularly during low river stages. (EOl 2008a, Section 2.4.2.2.1.1)

Dominant plankton genera documented in this study are similar to those listed as being the most
frequently encountered true plankton in larger rivers. Commonly occurring genera include
diatoms, such as Cyclotella, Celosira, Fragilaria, Synedra, Asterionella, Navicula, and Nitzchia
spp.; green algae, such as Chlorococcales, Scenedesmus, Chlorella, Ankistrodesmus,
Tetraedron, and Crucigenia spp.; and blue-green algae, such as Microcystis and Anacystis spp.
(members of Cyanophyta). (EOI 2008a, Section 2.4.2.2.1.1) Phytoplankton collected in the LMR
at RBS are listed in Table 3.6-2.

Zooplankton

More than 140 invertebrate taxa have been identified in zooplankton samples of the LMR near
the RBS site. In the historic surveys conducted at the RBS site that characterized the
zooplankton community of the LMR (1974—-1977), rotifers were identified as the dominant
organism in the samples collected. Rotifers are a highly diverse class of aquatic
microorganisms, with more than 100 species characterized as completely planktonic (most
species are sessile or benthic). Densities in freshwater systems commonly range from 20 to 30
organisms per liter; however, productive systems have documented rotifer densities upwards of
25,000 organisms per liter (25 million organisms per cubic meter [m3]) and much greater.
Common species include Brachionus, Keratella, Polyarthra, Synchaeta, and Trichocera. (EQI
2008a, Section 2.4.2.2.1.1)
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The historic surveys performed at the RBS site (1974-1977) included two separate data
analyses: one quantitatively characterizing the zooplankton community in the LMR near the RBS
site, and the other examining zooplankton speciation in the vicinity of the RBS cooling water
intake and discharge. As previously mentioned, rotifers dominated plankton tows conducted in
the LMR. Other documented species included water fleas (cladocerans), copepods (mainly
Diaptomidae and Cyclopidae), dipterans (midges), hydroids and bryozoan fragments, and Ohio
River shrimp (Macrobrachium ohione) larvae. Highest densities were noted in late summer and
early fall (July to September) months. Samples collected at the cooling water intake and
discharge structures were dominated by copepods (members of Diaptomidae, Cyclopidae, and
Temoridae), cladocerans (water flea, Daphnia spp.), and hydroid fragments. While Ohio River
shrimp larvae were present in samples, they did not compose greater than 1 percent of the
overall sample speciation (number per 100 m3). This study also documented higher plankton
densities in western bank samples than mid-channel and eastern bank (RBS site) locations. It
was assumed that this difference could be attributed to slower river currents on the west side of
the river (slight slackwater area formed along the west bank due to the easterly curve in the
LMR). (EOI 2008a, Section 2.4.2.2.1.1)

Other plankton surveys performed downstream of the RBS site on the LMR documented high
numbers of rotifers, cladocerans (Daphnia and Ceriodaphnia spp.), and copepods (members of
Eucopedoda, Calanoida, and Cyclopodia). Plankton densities were highly variable from year to
year; however, speciation remained relatively constant. (EOI 2008a, Section 2.4.2.2.1.1)

Ichthyoplankton

With the exception of a few channel dwelling and open water spawning species, most fish
common to the LMR utilize backwater habitats for spawning activities. Larval fish
(ichthyoplankton) are typically swept into the LMR during flooding and high water periods,
because they have limited swimming capabilities and are usually distributed with the water
currents. (EOI 2008a, Section 2.4.2.2.1.1)

Ichthyoplankton surveys characterizing both speciation and distribution of larval fishes (1974—
1977) documented 45 species in the LMR near the RBS site. Four families: Sciaenidae (drums),
Clupeidae (herrings), Cyprinidae (minnows), and Catostomidae (suckers) accounted for
approximately 95 percent of the ichthyoplankton collected in these studies. Of these four
families, freshwater drum (Aplodinotus grunniens) composed approximately 43 percent of the
total fish documented. Gizzard and threadfin shad (Dorosoma cepedianum and D. pefenense)
were the second most abundant fish collected, representing 26 percent of the sample. The
highest species diversity was documented in late spring and early summer months,
corresponding with the spawning periods for most common LMR fish. (EOI 2008a, Section
24221.1)

Ichthyoplankton density tended to be greater at shoreline stations than.in the mid-river samples.
Shoreline stations with higher surface velocities (eastern shore near the site, western shore
upriver of the site) tended to have higher concentrations of ichthyoplankton. Shad, however,
displayed very little horizontal variation at transects near the site and were more abundant along
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the shores at the upstream transects. Carp (Cyprinus carpio) were more abundant along the
west shore and differed very little in distribution between transects. Minnows and shiners were
also more abundant at shoreline stations with swift surface currents. (EOI 2008a, Section
24221.1)

Diel distribution of ichthyoplankton was also documented during this study. Although no
significant day-night differences in the total fish larval density were documented, certain taxa did
exhibit periodicity. Suckers and threadfin shad were more abundant at night, while gizzard shad
and drum were more abundant during the day. It was noted that differences in density between
the stations were fewer at night, suggesting that net avoidance may have occurred at the

‘slackwater shoreline stations during the day, possibly accounting for the higher densities

reported for the swiftly flowing shoreline stations. (EOI 2008a, Section 2.4.2.2.1.1)

Ichthyoplankton studies conducted in the LMR near RM 133 at LaPlace (2002) investigated the
relative abundance of egg and larval stages of fish that occur in natural steep bank and shallow-
to mid-depths of the Mississippi River. Blue caffish (/ctalurus furcatus) accounted for 52.3
percent of all species collected, followed by freshwater drum at 11.5 percent. Channel catfish
(I. punctatus) composed 4.2 percent of the catch. Centrarchids, including redear sunfish
(Lepomis microlophus), longear sunfish (L. megalotis), largemouth bass (Micropterus
salmoides), and white and black crappie (Pomoxis annularis and P. nigromaculatus), made up
0.5 percent of the relative abundance. (EOI 2008a, Section 2.4.2.2.1.1)

Additional literature searches yielded no more recent ichthyoplankton studies than those
reported here.

3.6.6.1.3 LMR Benthic Invértebrate Populations

Larger invertebrate animals that live in association with the bottom or submerged substrates,
benthic macroinvertebrates, are the least studied organisms of the LMR (Entergy 2016j, Section
3.6.6.1.3). Limited studies in the region indicate this ecoregion supports a moderate number of
unionid mussel and crayfish species compared to the Tennessee, Cumberland, and Teays-Old
Ohio ecoregions to the north, but an impressive 58 percent of its crayfish species are endemic
(FEOW 2014).

One of the best assessments of stream or water body integrity is the examination of its biological
inhabitants. Because biological communities incorporate and reflect the quality of their
surroundings, the presence or absence of certain types of organisms can be utilized as an
ecological measure of fluctuating environmental conditions. (EOI 2008a, Section 2.4.2.6)

Stressor sensitive and tolerant species provide an effective mechanism to assess the condition of
a water body. One such tool of aquatic macroinvertebrate community condition is the richness
measure, the Ephemeroptera, Plecoptera, Tricoptera (mayflies, stonefiies, caddisflies) (EPT)
index that is utilized as a measure of the degradation status of a site by documenting the
presence or absence of key indicator species. (EOI 2008a, Section 2.4.2.6) '
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Other assessment tools for both aquatic macroinvertebrate and fish communities include the
comparisons between reference/sample site conditions and upstream/downstream conditions
measuring taxa richness and abundance. These assessments of benthic macroinvertebrates
and fish provide insight into the relative condition of a water body. Because of their relative
limited migration patterns or sessile mode of life, benthic invertebrates are well suited for
assessing site-specific effects. Fish are good indicators of longer-term effects and broad habitat
conditions because they are relatively long-lived and mobile. (EOI 2008a, Section 2.4.2.6)

Benthic macroinvertebrates representing 8 phyla, 57 families, and 145 species were identified
from Alligator Bayou. This list included a wide range of organisms from tolerant to intolerant;
feeding groups-scrapers, predators, collector-gatherers, collector-filterers, and shredders; and
habitat categories for movement and positioning-swimmers, clingers, sprawlers, climbers, and
burrowers. Fourteen of the 145 species (10 percent) were representative of the richness
measure, EPT, indicating a low perturbation response. Fifty-one families from 8 phyla
(representing 73 species) were documented from the Mississippi River near the RBS site.
Twelve of the 73 species composed the EPT index measure and indicate a low perturbation
response in the Mississippi River. Alligator Bayou, with its higher number of total taxa, was
probably indicative of an increase in available habitat. Both systems appeared to be in relatively
good condition, based upon these measures of biological integrity. (EOI 2008a, Section 2.4.2.6)

Diversity within the benthic communities can be directly related to substrate composition. Higher
densities of benthic macroinvertebrates, such as oligochaetes, chironomids, and amphipods, are
common fo shallow depths with porous sediments, such as soft organic mud. Firm clays tend to
limit benthic community diversity, due in part to the lack of organic elements for food and the
compactness of soil particles. As previously described, soft muds are fairly common along the
“shoreline of the LMR near the RBS site, while sediments in the main channel of the LMR consist
mainly of firm clays interspersed with gravel patches. This type of sediment distribution limits
benthic community diversity to shoreline habitats, where suitable softer substrate is available.
(EOI 20084, Section 2.4.2.2.1.1)

Dominant benthic invertebrate communities within habitats of the LMR have been documented.
As previously described, habitats types near the RBS site consist of channel, revetment bank,
steep natural bank, and floodplain habitat. Oligochaetes (Oligochaeta) and midges
(Chironomidae) are common throughout all habitat types. (EOI 2008a, Section 2.4.2.2.1.1)

From 1972 to 1977, benthic samples were collected quarterly at three locations on three
transects across the LMR at the RBS site to characterize the spatial distribution of the benthic
community. More than 70 taxa of benthic invertebrates were documented in this study. (EOI
2008a, Section 2.4.2.2.1.1)

Aquatic oligochaetes represented more than 58 percent of the organisms documented in these
samples. All species identified in this study are universally distributed in freshwater habitats.
Distribution within the LMR near the RBS site was documented to be patchy, with the largest
organism concentration found in shoreline collections and fewer specimens captured in mid river
samples. This is likely due to a lack of appropriate benthic habitat for these organisms in the
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main channel of the LMR, as previously discussed. Oligochaetes are demersal organisms that
typically feed by burrowing into and ingesting the substrate. These organisms compose a large
portion of the diets of bottom-feeding fish such as the freshwater drum. (EOI 2008a, Section
242211)

Mayfly (Ephemeridae) larvae accounted for approximately 30 percent of benthic organisms
collected in this study. These organisms were almost exclusively documented in areas near the
east and west banks of the river. Mayflies are common to a variety of substrate types. Other
dominant genera noted in the surveys included caddisfly (Trichoptera) and midge larvae. These
species prefer calmer habitats, as evidenced by higher numbers collected in west bank samples,
and are important in the diets of benthic-feeding fish. (EOl 2008a, Section 2.4.2.2.1.1)

It has been noted that seasonal fluctuations in overall benthic populations tend to be heavily
influenced by river flow. Overall densities were generally lowest in the spring, when river flow
was greatest and, therefore, most disruptive to the benthic substrates. In studies performed both
during and after severe river flooding events, marked increases in the relative abundance of
benthic animals were noted in the years following the flood event. Most of these increases were
attributed to exceptionally high densities of oligochaete worms and mayfly larvae. The eastern
banks of the LMR at the RBS site sustained significant damage during the documented flooding
event. These banks slowly reverted to pre-flood conditions in the years following, resulting in the
restoration of more stable clay substrates. (EQOI 2008a, Section 2.4.2.2.1.1)

Harrison and Morse (2012) studied the food habits of sturgeon in the LMR to assess benthic
macroinvertebrates. In 75 young-of-year sturgeon stomachs and guts, they found a total of 215
taxa of invertebrates representing nine classes, including 10 taxa not previously reported from
the Mississippi River. Chironomids were the best represented family in the study.

Macrocrustaceans

The documented macrocrustacean community of the LMR in the vicinity of the RBS site consists
of three main genera: river shrimp.(Macrobrachium sp.), crayfish (Procambarus spp.), and grass
shrimp (Palaemonetes spp.). Crayfish are of significant commercial importance in Louisiana;
however, the commercial crayfish industry is more significant in waters of the Atchafalaya Basin
rather than the LMR. (EOI 2008a, Section 2.4.2.2.1.1)

The Ohio River shrimp and grass shrimp dominated invertebrate seine catch in historic studies
performed at the RBS site (1974-1977) and were repeatedly documented to dominate
invertebrate catch in biological surveys performed on the LMR. Of the several species of grass
shrimp, only two, Palaemonetes paludosus and P. kadiakensis, are common throughout
Louisiana in the Mississippi River. The Ohio River shrimp is the most widely distributed and
abundant river shrimp in the United States and is collected throughout Louisiana. (EOI 2008a,
Section 2.4.2.2.1.1)
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Mollusks

The Asian clam (Corbicula manilensis) and the zebra mussel (Dreissena polymorpha), both
considered invasive aquatic (nuisance) species, and an unidentified unionid were the only three
species of mollusks documented in biological surveys conducted on the LMR from the early
1970s to 2007 (EOI 2008a, Section 2.4.2.2.1.1). Zebra mussels are discussed further in Section
3.6.8.1. Because distribution of Asian clams is limited in Louisiana, with few species
documented in benthic collections taken near the RBS site (EOI 2008a, Section 2.4.2.5), Asian
clams are not discussed further in Section 3.6.8.1. '

Additional literature searches yielded no more recent benthic invertebrate studies than those
reported here.

3.6.6.1.4 LMR Fish Populations near RBS

Limited biological data for the LMR are available due to lack of appropriate sampling equipment
and the availability of inland boats sized to handle a water body as vast as the Mississippi River.
High water velocities, heavy boat and barge traffic, and the presence of obstacles and debris in
the water column and on the bottom are common in the LMR and create safety concerns for
routine sampling efforts. (Entergy 2016j, Section 3.6.6.1.4) Although no thorough ichthyofaunal
surveys have been conducted in at least the past 30 years, additional inventories have been
compiled since 1989 (Schramm 2004, page 307). Because the LMR is so large, has swift
currents, and carries a significant amount of barge traffic, it is very dangerous to collect fish
samples of any type. In particular, ichthyofaunal sampling would be both very difficult and
dangerous. In more recent times, there has been little interest in undertaking such dangerous
fisheries sampling.

The LMR provides plentiful habitat for fish that thrive in swiftly flowing water, but few species can
tolerate the high current velocities of the upper and middle water columns of the channel. Most
fish inhabit areas near the banks and the channel bottom where the current is slower. Several
fish species forage in the floodplain of the LMR when it is inundated by high water levels; these
species include gar, bowfin, common carp, buffalo (/ctiobus sp.), river carpsucker (Carpiodes
carpio), channel catfish, blue catfish, white bass (Morone chrysops), crappies, and freshwater
drum. Many fish also use the inundated floodplain for spawning. Densities of larval fish in the
LMR are highest in backwaters, which are important nurseries for fish and contain a larval fish
assemblage differing from that of the main stem river. (EOI 2008a, Section 2.4.2.2.1.1)

Spatial differences in population densities are caused by many factors, including habitat, water
depth, and velocity. Most studies show higher fish densities at the channel bank and backwaters
compared to the main channel. This is primarily due to increased habitat area, shallow water
depths, and reduced river velocities. Most fish species found in the channel prefer the channel
bottom where the current is slower. These species are usually represented by larger specimens
of these species, such as freshwater drum, buffalo, common carp, and catfish. Most fish likely
inhabit areas near the banks, and most generally prefer the shallow, slower inside edge of a river
as opposed to the deeper, faster current of the cut-bank edge. Because many fish exhibit a
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specific preference for certain types of habitat, stream or river locations with diverse habitats may
be expected to contain more fish species than locations with fewer habitat types. (EOl 2008a,
Section 2.4.2.2.1.1)

Vertical distribution of fish is patchy, with the highest numbers at the river surface and at the
bottom, while the mid-depth is virtually devoid of fish, probably because of the very high currents
located mid-depth. Large floodplain rivers like the Mississippi are dynamic and made up of
several diverse ecosystems composed of several habitats, including the main channel, side
channel, floodplain, and backwater lakes that allow a diverse assemblage of organisms to
persist. A total of 195 species of freshwater fish have been recorded as occurring in the main
stem of the Mississippi and Atchafalaya rivers, representing almost one-third of the freshwater
fish species in North America. Sixty-seven species inhabit the headwaters, 132 species inhabit
the Upper Mississippi River, and approximately 150 species inhabit the LMR and Atchafalaya
River. Other studies have estimated that 91 species of freshwater fish inhabit the LMR, with 30
or more other species present intermittently. The most common freshwater species in the LMR
include the gizzard shad, threadfin shad, goldeye (Hiodon alosoides), carp, river carpsucker,
smallmouth buffalo (Ictiobus bubalus), blue catfish, channel caftfish, flathead catfish (Pylodictis
olivaris), river shiner (Notropis blennius), and freshwater drum. Bluegill (Lepomis macrochirus),
largemouth bass, and black and white crappie are also fairly common. In addition to the fish,
river shrimp, grass shrimp, and crayfish are abundant. (EOI 2008a, Section 2.4.2.2.1.1)

Two major conclusions can be drawn from extensive literature review regarding fisheries in the
LMR: (1) population density and diversity are higher in the channel border and backwaters than
in the main channel, and (2) the overall fisheries in the LMR have not changed substantially since
the 1970s. The following are detailed descriptions of several site-specific quantitative fisheries
studies supporting these conclusions. (EOI 2008a, Section 2.4.2.2.1.1)

1972-1977 Study

Eighty-eight species were documented in the historic studies (1972—-1977) performed in the LMR
at the RBS site, with 39 species noted as common to abundant_. Fish documented in this study
are similar to those identified in other studies characterizing fish of the LMR. (EOI 2008a, Section
24221.1)

Several gear types were utilized in sample collection. Gizzard shad and freshwater drum were
most commonly captured in the trammel net samples, with blue catfish, white crappie, bowfin,
carp, and flathead catfish also documented in these catches. Hoop and trap net collections
yielded freshwater drum, gizzard shad, and flathead catfish. Seine collections yielded a variety
of shiners such as river shiner, blacktail shiner (Cyprinella venusta), emerald shiner (Notropis
atherinoides), and silverband shiner (Notropis shumardi), as well as other smaller bodied fish,
such as mosquitofish (Gambusia affinis) and chubs, not well represented in hoop net and
trammel net collections. Fish diversity was highest in the spring and summer, and summertime
catches yielded the highest numbers of fish. Samples collected during periods of high river flow
yielded a higher diversity in fish speciation that is likely due to an influx of extra-riverine species
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-resulting from increased connectivity to floodplain and backwater habitats. (EOI 2008a, Section
2.4.2.21.1)

Spatial distribution of adult fish was also examined in this study. Although the specific locality of
habitat was not described, some details as to the habitat types that commonly documented
species were associated with were recorded. Blue catfish, goldeye, mooneye (Hiodon),
speckled chub (Macrhybopsis aestivalis), sauger (Sander canadensis), and shovelnose sturgeon
(Scaphirhynchus platorynchus) were commonly associated with swiftly flowing areas containing
clean, fine sand substrate. Shad (Alosa sapidissima), silvery minnows (Hybognathus nuchalis),
striped mullet (Mugil cephalus), and river carpsucker were common to shallow embayments near
sandbars and in calm pools downstream of sandbars. Carp, pugnose minnows (Opsopoeodus
emiliae), bullhead minnows (Pimephales vigilax), bowfin, needlefish (Strongylura sp.),
mosquitofish, silversides (Labidesthes sicculus and Menidia beryllina), and sunfish (Lepomis sp.)
were common in slackwater habitats. (EOI 2008a, Section 2.4.2.2.1.1)

1991 Study

Based on a 1991 study, there were a total of 63 species of fish associated with natural steep
banks and channels, 49 species with sandbars, and 70 species within the seasonally inundated
floodplains that include oxbow lakes, sloughs, and barrow pits documented in the LMR. The
smaller seasonally inundated floodplain areas (i.e., flooded areas lacking ponds) are similar;
however, they commonly support fewer permanent species. Of the 63 species associated with
natural steep banks and channels, 25 species appear to be common to abundant in natural steep
bank habitats, and 13 are common to abundant in channel habitat. Similarly, 24 are common to
abundant in the floodplain areas. A review of the data collected at and near the RBS site during
the periods 1974-1979 and 2000-2001 suggests that the common to abundant species
documented during the study are not significantly different from those previously characterized.
(EOI 2008a, Section 2.4.2.2.1.1)

2002 Study

Habitat types were analyzed in 2002 at Mississippi River RM 132.2 as part of the 316(b)
demonstration study for a new power plant and cooling water intake structure. 1t was determined
that although there are 13 distinct habitat types found in the LMR, only a few dominate the river's
landscape in the lower reaches. Researchers used previously developed habitat indices to
determine a species’ abundance potential in the study area. They defined 13 habitat zones as
"habitat zone distribution," which is the correlation of a species to its preferred habitat throughout
its life cycle. Preferred habitat also inciudes "habitat range distribution," which is the water
column distribution most favored by the species throughout its life cycle. (EOI 2008a, Section
24.2.21.1) '

Gizzard shad were noted as abundant to common in all habitat zones except for the channel,
where they are considered uncommon. Threadfin shad are considered abundant or common in
most habitats except lotic sandbars (similar to the manmade émbayment habitat) where they are
considered uncommon. No ranking was given for threadfin shad in the channel. Freshwater

3-132




River Bend Station
Applicant's Environmental Report
Operating License Renewal Stage

drum are considered abundant or common in all habitats except floodplain ponds where they
were not given a ranking. Freshwater drum are considered common in the channel. (EOI 20083,
Section 2.4.2.2.1.1)

By examining habitat types available for fish in the LMR near the RBS site, general assumptions
can be made about the speciation of fish communities residing in the area. As previously
discussed, four habitat types (channel, natural steep bank, revetment bank, and manmade
embayment) are available to fish at the RBS site. (EOI 2008a, Section 2.4.2.2.1.1) Table 3.6-3
lists fish species of the LMR commonly found near RBS and common to these types of habitats.
Species commonly found at the RBS site (documented in both historic and recent surveys) are
similar to those documented in the 1991 study as common to these types of habitats, as well as
those species documented in other studies. This finding emphasizes that the fish community of
the LMR is fairly stable and that current fish speciation would be similar to documented historic
populations. (EOI 2008a, Section 2.4.2.2.1.1)

As discussed above, the manmade intake embayment, which houses the intake structure, is
similar in habitat dynamics to the lotic sandbar habitat. Because strong currents and mobile bed
materials characterize this type of habitat, few fish are adapted to survive in these types of
conditions; therefore, it is likely that fish populations would be limited in the intake embayment
area. (EOI 2008a, Section 2.4.2.2.1.1) :

2007 Comparative Study

A comparative analysis of 1977-1979 and 2000—2001 fish samples collected near St.
Francisville and the RBS site (RM 240 to RM 273) was performed in 2007. The studies
examined for this analysis documented 79 species of fish as common to scarce; no threatened or
endangered species were encountered in either set of samples. A variety of gear was utilized
during sampling efforts to ensure completeness of qualitative samples. Minnows (blackspotted
topminnow [Fundulus olivaceus], silvery minnow, emerald shiner, mimic shiner [Notropis
volucellus]), and shad were the most commonly collected species in both sets of samples
examined, consistent with other studies conducted on the LMR (specifically, the historic RBS
studies). Additionally, samples collected in the immediate vicinity (less than 1 mile radius) of the
RBS site were split out to highlight the fish captured. Minnows and shad were again the most
abundant species documented. Several statistical analyses were performed to aid in a more
even comparison of the two studies. Final conclusions stated that the fish communities identified
in both historic and recent surveys are similar, indicating that the fish community of the LMR near
the RBS site is relatively stable, and speciation of common fish has not changed significantly
since historic studies (1970s) were performed. (EOI 2008a, Section 2.4.2.2.1.1)

2014 Stud

In a study by Miranda and Killgore (2014) to identify patterns in fish benthic distribution along
depth gradients in the LMR, fish were collected over 14 years in depths down to 88 feet. Fish
exhibited non-random depth distributions that varied seasonally and according to species.
Species richness was highest in shallow water, with about 50 percent of the 62 species no longer
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collected in water deeper than 26 feet, and about 75 percent no longer collected in water deeper
than 39 feet. Although richness was highest in shallow water, most species were not restricted to
shallow water. Rather, most species used a wide range of depths. A weak depth zonation
occurred, not as strong as that reported for deep oceans and lakes. Larger fish tended to occur
in deeper water during the high-water period of an annual cycle, but no correlation was evident
during the low-water period.

3.6.6.1.5 LMR Commercially Important Species

The freshwater commercial industry in the LMR corridor naturally depends on the Mississippi
River. However, most of the freshwater catch takes place away from the main stem of the
Mississippi. The strong and fast moving current of the river, along with heavy commercial
navigation traffic, puts fishing vessels and fishing equipment at high risk. Consequently, most
freshwater commercial fishing takes place on LMR tributaries. (IEC 2014, page 2-12) Table 3.6-4
lists the commercially important fish species in the vicinity of RBS."

Except for Louisiana, the LMR states do not report freshwater fishing data at county/parish level.
Louisiana's landing from the LMR parishes in 2011 was 8.8 million pounds of crayfish and almost
11 million pounds of finfish, producing $13.2 million total in revenues. (IEC 2014, page 2-12)
These harvest amounts vary from those reported in 2004.

In 2004 as now, the largest freshwater fishing harvest in the LMR was in Louisiana. Crayfish
(approximately 14 million pounds, valued at about $7.1 million) and catfish (approximately

6 million pounds, valued at about $2.2 million) were the two most prominent commercial species
harvested in Louisiana. Other significant commercial species reported in 2004 include buffalo
(1.35 million pounds, valued at about $318,000) and gar (393,000 pounds, valued at about
$427,000). The total economic value of the freshwater harvest in Louisiana reported for 2002
was approximately $10.3 million. (IEC 2004, page 2-9)

Fish

Commercial harvest in the upper Mississippi River is dominated by four groups of fish including
the common carp, buffalo (bigmouth and smallmouth), catfish (channel and flathead), and
freshwater drum, which together represent 95 percent of the total commercial catch in the upper
Mississippi River and 99 percent of the monetary value. The common carp has ranked first
among species in commercial catch for decades. (EOI 2008a, Section 2.4.2.3)

The same species harvested in the upper Mississippi River also dominate the commercial
fisheries for the freshwater portions of the LMR. Commercial harvest of fish in the LMR is difficult
to assess because of inconsistencies in methods of gathering and reporting data; however,
limited information indicates commercial harvest is increasing. Neither the commercial nor
recreational fisheries appear to be over harvested; however, future fisheries production may be
threatened by loss of aquatic habitat, altered spatial and temporal aspects of floodplain
inundation, and nuisance invasions. In addition, navigation traffic affects fish survival and
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recruitment via direct impacts and habitat alteration and is expected to increase in the future.
(EOI 2008a, Section 2.4.2.3)

Historic catch data (1976) indicated that commercial landings of finfish for Pointe Coupee and
West Feliciana parishes totaled less than 500,000 pounds, approximately 6 percent of the
Louisiana inland landings for that year. The principal commercial fish in the area are shad,
buffalo, and caftfish. No data are available on sport fisheries in this area; no organization in the
state compiles creel census information or estimates sport fishing effort. Blue catfish, flathead
caffish, and freshwater drum are most likely the most popular sport catches in this area of the
river. (EOI 2008a, Section 2.4.2.3)

National Marine Fisheries Service (NMFS) statistics for 1954 to 1977 show catches of
approximately 13.2 to 26.5 million pounds and increasing over time in the LMR. Landings of blue
catfish and flathead catfish have increased substantially, while harvests of common carp, buffalo,
channel catfish, and freshwater drum have been highly variable. Currently, in Louisiana, the
commercial catch is measured, but not assigned to specific waters. (EOI 2008a, Section 2.4.2.3)

Schramm (2004, page 318) reported that estimated fish harvests from the Mississippi River fell
within the realm of expected harvests, based on global harvest-drainage area and harvest-river
length relationships developed for large rivers. Further, small and trendless variations in catch
over 25 years (1954—1977) and stable catch at varying effort levels have led to the conclusion
that the Mississippi River was harvested at near optimal levels. The average harvest for the LMR
was 12,125 tons, and average effort was 7,000-8,000 fishers per year during the 25-year period.
At this time, the commercial fish stocks in the Mississippi River appear stable and, at least in
portions of the LMR, may support additional harvest.

Current commercial and recreational fish catch data are not available for West Feliciana Parish;
landings data (LMR or otherwise) have not been recorded by the LDWF (EOI 2008a, Section
2.4.223). ‘

Macrocrustaceans

The Ohio River shrimp is the most common freshwater shrimp in Louisiana and can be found in
the LMR, where almost all of the current production is used for bait. However, little documented
information is available on commercial or recreational catches, as the NMFS and the LDWF no

longer maintain catch records for this species in Louisiana. (EQI 2008a, Section 2.4.2.3)

Crayfish are exploited for use as food, scientific specimens, and fish bait. An estimated 90 to 95
percent of crawfish produced for consumption are generated in Louisiana, mostly through
aquaculture; commercial fishing of wild crawfish accounts for less than 20 percent of Louisiana
crawfish production. The LDWF is charged with the management of Louisiana wild crayfish
stocks; most wild production is supported by the Atchafalaya Basin. Only limited sport fishing for
crayfish, mainly by local residents, is known to occur in the West Feliciana Parish. (EOI 2008a,
Section 2.4.2.3)
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Current commercial and recreational crustacean catch data are not available for West Feliciana
Parish; landing data (LMR or otherwise) have not been recorded by the LDWF. (EOI 2008a,
Section 2.4.2.3) '

3.6.6.1.6 LMR Recreationally Important Species

Fishing on the main LMR channel with its deep waters, fast current, and commercial navigation
traffic is challenging. However, there are numerous options for LMR anglers to fish in tributaries,
secondary channels, oxbows, backwaters, and along sandbars. The main species of sportfish
fish in the LMR corridor include bass (Micropterus sp.), freshwater drum, sunfish, crappie,
bluegill, and catfish. Catfish are probably the most popular fish among anglers on the LMR, and
include blue catfish, channel caffish, and flathead catfish. (IEC 2014, pages 3-5 and 3-6) Table
3.6-4 lists the recreationally important fish species in the vicinity of RBS.

Schramm (2004, page 319) reported that although the Mississippi River is a bountiful
recreational fishing resource, the recreational fishery has not been measured in the LMR
reaches of the open river. Personal observations (i.e., by Schramm) on the LMR suggest that
freshwater fishing catch rates are relatively high, but effort and thus catch and harvest, are
extremely low. Because of the large size, swift, and dangerous currents, the presence of large
commercial craft, and lack of public access, recreational fishing on the LMR has been largely
discouraged. Providing access is difficult because of the large annual fluctuations in river level
and separation of many of the remaining floodplain lakes from the river during low water stages.

Although catfish are important to both recreational and commercial fisheries, and channel catfish
suffered overfishing before increasing the minimum length limit, recreational fish stocks do not
presently appear overfished and, especially in the LMR, can withstand increased harvest.
(Schramm 2004, page 319)

36.6.2 Alligator Bayou

The upper portion of Alligator Bayou is formed by Alexander Creek as it flows into the floodplain
and Wickliffe Creek. The bayou widens as it enters Needle Lake (also known as Grassy Lake)
and continues intermittently southward where it is joined by Grants Bayou before flowing into
Thompson Creek. The Alligator Bayou system is an organically rich system that is subject to
periodic inundation by the Mississippi River from overbank flooding and backwater from
Thompson Creek. The bayou is completely flooded by the Mississippi River when the river level
exceeds 37 feet amsl because river water flows over the levee directly into the bayou. Partial
flooding of the bayou can be expected during high river stages because of backflow into the
bayou from Thompson Creek. Bayou flooding as a result of high river stage can last for extended
periods of time, while rainfall-induced flooding typically subsides after 12 hours. (EOI 20083,
Section 2.4.2.2.2)

The biota of the bayou is highly productive due to material deposited during periods of inundation
or runoff. Alligator Bayou is littered with natural detritus and forest debris, which contributes to
the high organic load of Alligator Bayou as it slowly decomposes. Substrate throughout the
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bayou consists of thick mud to mud-muck, interspersed with logs and stumps. (EOI 2008a,
Section 2.4.2.2.2)

Shallow embayments along Alligator Bayou contain dense stands of rooted aquatic vegetation.
Thick mats of stonewort (Nitella sp.) and strands of water starwort (Callitriche heterophylla) are
present from late winter to early summer; perennial emergents, such as hedge hyssop (Gratiola
virginica), pickerelweed (Pontederia cordata), giant cutgrass (Zizaniopsis miliacea), arrowhead
(Sagittaria spp.), sedges (Cyperaceae), and rushes (Juncaceae), are present year-round. These
are an important refuge for young salamanders, fish, crayfish, and a variety of other aquatic
species. Panic grass (Panicum gymnocarpon) grows as an emergent aquatic plant and is the
predominant ground cover throughout the bayou. Also important in the area is the epiphytic
liverwort (Porella sp.), which grows on inundated parts of living wood and is particularly partial to
the roots, trunks, and knees of the bald cypress. Scattered specimens of lizard's tail (Saururus
cernuus) and smartweed (Polygonum spp.) are also present. (EOI 2008a, Section 2.4.2.2.2)

Benthos

The Alligator Bayou watershed exhibits a more diverse benthic community than that of the LMR
near the RBS site, as more than 150 taxa of invertebrates were collected during historic studies
(1972-1977). Dominant benthic organisms in the bayou areas surveyed include aquatic
oligochaetes and dipteran (mainly midge and phantom midge) larvae. (EQOI 2008a, Section
24222)

The Alligator Bayou watershed provides a diversity of habitats, ranging from Alexander Creek
(flowing stream areas) to Needle Lake (standing water with dense aquatic vegetation). The
bayou is also less subject to the frequent scouring and high turbidity that are common in the
LMR. (EOI 2008a, Section 2.4.2.2.2)

Macrocrustaceans

Crayfish are the most abundant macrocrustacean documented in the Alligator Bayou watershed.
They are common inhabitants in most types of running, shallow water in lakes, ponds, sloughs,
swamps, underground waters, and even wet meadows and ditches. During the day, aduits
remain hidden in their burrows under stones or debris, or half-buried in small depressions in the
substrate. As opportunistic omnivores, crayfish feed primarily on detritus and its associated
microbiota and animal material, with feeding occurring between dusk and dawn. When
vegetation is not abundant, crayfish can become scavengers and are effective predators of
gastropods. Crayfish are a major food item in the diet of reptiles, amphibians, fish, birds, and
mammals. (EOI 2008a, Section 2.4.2.2.2)

Fish

Sixty-four fish species have been documented to occur in Alligator Bayou. More than 50 percent
of the species documented in Alligator Bayou are considered common to abundant in the
Alligator Bayou watershed. Juvenile and sub-adult freshwater drum, river carpsuckers, and
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various buffalo species were commonly collected, with few adults documented, indicating that
these species probably utilize the bayous for nursery and rearing grounds, moving out to the
LMR as adults. (EQI 2008a, Section 2.4.2.2.2)

Ichthyoplankton sampling data emphasize the greater diversity and abundance of larval and
early juvenile fish in the inundated floodplain compared to the main river channel. These data
support the hypothesis that floodplains tend to be relatively more important as spawning and/or
nursery areas than main stream channels. Bowfin, gizzard shad, and carp were captured
traversing the culverts. Nine more species and three times as many fish occurred below the
access road than above it. Besides shad, the migratory shortnose gar (Lepisosteus
platostomus), skipjack herring (Alosa chrysochloris), common carp, buffalo, and white bass were
found less often and in much lower numbers per unit of effort above the access road. (EOI
2008a, Section 2.4.2.2.2)

366.3 Grants Bayou

Grants Bayou is an intermittent stream comprising three segments (east fork, west fork, and
bayou proper) that flow south to join Alligator Bayou approximately 1.5 miles above Thompson
Creek. The west fork of Grants Bayou and the bayou proper join together and flow through the
RBS site. The east fork joins the bayou proper below the RBS site, where the bayou continues
on for 2 miles.- The predominant substrate for all three segments is shifting sand; with occasional
patches of fine gravel and infrequent exposures of firm clay. (EOl 2008a, Section 2.4.2.2.3)

Winter and spring bring continuous flows through the entire bayou system. The channel width
ranges between 3 and 30 feet, and depths can reach 3.5 feet, although the bayou is typically less
than 1 foot deep and subject to intermittent pooling throughout the remainder of the year. During
flood events on the LMR, Grants Bayou is not directly affected by river waters, with the exception
of areas of the bayou's confluence with Alligator Bayou. (EOI 2008a, Section 2.4.2.2.3)

Eish

Twenty-three fish species (among them gizzard shad, shiner, minnow, mosquitofish, sunfish,
bluegill, and largemouth bass) have been documented as occurring in Grants Bayou. Studies
have determined that, because of the intermittent nature of the bayou and its associated
streams, few species are able to maintain populations in the pools during dry periods. At times,
several of the sites set for sampling dried entirely; however, the few species associated with

these areas were quick to recolonize the streams upon return of water flow. (EOI 2008a, Section
24.2.2.3)

3.6.7 Terrestrial Communities
The RBS region overlaps the Mississippi Valley Alluvial Plain and the Mississippi Valley Loess

Plains ecoregions. The Mississippi Alluvial Plain ecoregion consists of a broad, flat alluvial plain
with the main features of relief being river terraces, swales, and levees. Soils of the alluvial plain
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are fine-textured and poorly drained. Where the land has not been cleared for agriculture or
other development, bottomland deciduous forest dominates the landscape.

The Loess Plains (wind-deposited) consist of gently rolling coastal plains that are moderately
dissected by low gradient streams with silt and sand bottoms. The Loess soils are slightly
coarser and better drained than those of the alluvial plain. Oak-hickory and oak-hickory-pine
forests were the natural vegetation of this ecoregion. Today, the area is a mosaic of cleared or
brushy pastures, young cut-over forest, pine plantations, and only small parcels of natural forest.
(EOI 2008a, Section 2.4.1)

3.6.7.1 Principal Plant Communities

Figure 3.1-1 illustrates the extent and location of the terrestrial habitats and developed areas of
the RBS site. Naturally occurring non-forested areas are essentially not present on the site.
Non-forested areas, aside from developed areas, include small areas of open water, mowed
lawns, maintained transmission line corridors, and a few areas cleared in the past but now in the
early stages of succession; these areas are dominated by mostly planted grasses and invasive
shrubs. Most of the RBS site was logged in the past with some areas cultivated, which accounts
for the lack of large specimen trees on the site and the overall reduced diversity of plants found in
previously disturbed portions of the site. (EOI 2008a, Section 2.4.1.1.1)

Preoperational studies conducted in the 1970s of the flora at the RBS site identified
approximately 150 species present. This should be considered a conservative number of taxa
because, in many instances, plants were not identified beyond genus. For example, smartweed
is represented on the site by at least three species; sedge (Carex sp.) could be represented by
10 or more species; long-leaf spikegrass (Chasmanthium sessiliflorum) was not listed, yet is
common in the upland forested areas. None of the species newly listed herein for the site are
considered rare or otherwise unusual, and many are introduced or otherwise weedy species.
The following paragraphs describe the terrestrial habitats at the RBS site on the basis of these
surveys. (EOI 2008a, Section 2.4.1.1.1)

3.6.7.1.1 Bottomland Forest

The bottomland forest region of the RBS site occupies approximately 19 percent of the property.
Wetlands compose the majority of the area according to USACE guidelines, based on the
vegetation, soils, and hydrology present. In this discussion, the bottomland forest is divided into
four areas: Bottomland Developed, Bottomland Forest (Bald Cypress/Tupelogum), Bottomland
Forest (Tupelogum/Hackberry), and Bottomland Forest (Hackberry/Boxelder/Ash). (EOI 2008a,
Section 2.4.1.1.1)

3.6.7.1.2 Bald Cypress/Tupelogum

In this area, the soils are mostly permanently saturated. The plant community is adapted to
inundation, but is capable of withstanding periods of drought. Bald cypress and tupelo gum
dominate the forest. Red maple and green ash are much less common, but are sometimes
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found in the area. Buttonbush is a fairly common shrub, especially where the canopy is broken.
In areas where there is permanent standing water, there may be dense blooms of watermeal
(Wolffia spp.) and duckweed (Lemna spp.) floating on the surface. (EOI 2008a, Section
24.11.1)

3.6.7.1.3 Tupelogum/Hackberry

The bottomland hardwood communities such as the tupelo gum/hackberry and hackberry/
boxelder/ash intergrade with each other on the floodplain. Tupelo gum/hackberry communities
tend to occur in low-lying, poorly drained flats and often are in close proximity to bald cypress.
Tupelo gum and sugarberry (Cellis laevigata) dominate, but red maple, green ash, and oaks
(Quercus spp.) as well as other tree species are present. Herbaceous vegetation varies
depending on how an area has been subjected to inundation, scouring, or prolonged drought.
For instance, smartweed could dominate an area subjected to early season inundation and
summer drawdown, while sedges and rushes might dominate an area that is usually wet but not
inundated. (EOI 2008a, Section 2.4.1.1.1)

3.6.7.1.4 Hackberry/Boxelder/Ash

Compared to the tupelo gum/hackberry community, this community occurs in slightly elevated
areas where soils are better drained. However, the community is subject to periodic flooding.
The tree canopy dominating the community includes sugarberry, box elder, and green ash, but
many other species, such as eastern cottonwood (Populus deltoides), black willow (Salix nigra),
oaks, and sweetgum occur. The understory tends to be brushy with saplings of the same tree
species and vines, such as grapes (Vifis spp.) and briars (Smilax spp.). (EOI 2008a, Section
241.1.1)

3.6.7.1.5 Upland Forest

Upland forest dominates the Loess Plains in the RBS region. The canopy of this hardwood forest
is not dominated by a few species, but rather co-dominated by a variety of species, such as the
tulip tree (Liriodendron tulipifera), water oak, Shumard's oak (Quercus shumardii), red mulberry,
and sweetgum. Although pines (Pinus spp.) are present on the RBS site, they are not native.
The diversity of species found in the understory and as ground cover varies across the site and is
largely dependent on the extent to which and how recently the area was disturbed. In general,
areas to the immediate east of Powell Station Road have little ground cover and, in some cases,
support a remarkable variety of introduced shrubs and vines, such as privet (Ligustrum spp.),
barberry (Berberis thunbergii), and Japanese honeysuckle (Lonicera japonica). West of Powell
Station Road, the forest is slightly more mature. The introduced species are present, but the
overall canopy and understory are increased and ground cover is more common. Ground cover
may include Christmas fern (Polystichum acrostichoides), may-apple (Podophyllum peltatum),
snakeroot (Sanicula sp.), Dutchman's pipe or Virginia snakeroot (Aristolochia serpentaria), and
rattlesnake fern (Botrychium virginianum). Long-leaf spikegrass is perhaps the most common
grass found within or near the edges of the forest. (EQ! 2008a, Section 2.4.1.1.1)
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3.6.7.1.6 Upland Forest Palustrine Wetland

Immediately west of Powell Station Road is an area of approximately 4 acres of wetland. The
central portion is inundated emergent wetland, where rushes, sedges, and wetland forbs are
present. Surrounding the emergent wetlands is wetland forest, where bald cypress is common
and sweetgum and water oak are scattered. (EOI 2008a, Section 2.4.1.1.1)

3.6.7.1.7 Upland Fields

Historically, these areas were upland forest, but were cleared of vegetation as recently as 1985
as a result primarily of activities associated with the construction of RBS. Grass areas are
generally dominated by broomsedge bluestem (Andropogon virginicus), Bermudagrass
(Cynodon dactylon), panic grasses (Dichanthelium sp.), and a variety of weedy forbs, such as
hop-clover (Trifolium dubium). In most instances, these areas are occasionally or regularly
mowed. Most areas categorized as upland shrubs/pine were previously used for construction
equipment laydown for earlier construction at RBS. These areas are now dominated by eastern
saltbush (Baccharis halimifolia) thickets and, in some cases, have been planted with loblolly pine.
(EOI 2008a, Section 2.4.1.1.1)

3.6.7.1.8 Developed Areas

Developed areas of the RBS site (approximately 12.7 percent) include buildings, parking areas,
equipment storage areas, and roads. Also included in this category are the transmission line .
corridors. While the largest portion of these corridors is vegetated, the natural condition of the
vegetation is quite poor. Regular maintenance within the corridors clears the areas of tall brush
and trees. Consequently, the upland corridors are generally dominated by a low tangle of
undesirable brush, mostly McCartney rose (Rosa bracteata), eastern saltbush, and poison ivy,
which are introduced or otherwise undesirable species. The same scenario exists for the
herbaceous species present. (EOI 2008a, Section 2.4.1.1.1)

In the bottomland corridor, trees have been removed, and most of the area is dominated by
broom-sedge, baccharis, poison ivy, sweet joe-pye weed (Eufrochium purpureum), and
numerous other invasive or otherwise weedy species. The soils in this area vary from ponded to
drained. (EOI 2008a, Section 2.4.1.1.1)

3.6.7.2  Wildlife at the RBS Site

The RBS site provides a relatively significant diversity of habitats, as described in the previous
discussion of vegetation at the site. Adding to the diversity of habitat in the area are the wet
cypress forest and the proximity and influence of the Mississippi River. The area surrounding
RBS is a mosaic of developed land, mowed grass, woodlots, and second generation forests that
do not appear to provide significant travel corridors as might be found along water courses or
entry/exit locations for desirable foraging or resting habitats. (EOI 2008a, Section 2.4.1.1.1)
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The RBS site was extensively surveyed for wildlife prior to the construction of RBS and again
following construction. Observations of wildlife present were made during pedestrian surveys of
the site between December 2006 and November 2007. Direct observation and indirect evidence
(e.g., scat and tracks) were used to assess species present; detailed plot sampling was not
conducted. Night surveys are not normally conducted unless an unusual species is known or
suspected to occur in the RBS area. No such wildlife is suspected at RBS, and no night surveys
were conducted. (EOI 2008a, Section 2.4.1.1.1) Table 3.6-1 provides a list of common animals -
occurring or within the vicinity of the RBS site.

3.6.7.2.1  Amphibians and Reptiles

The Louisiana Gulf Coast Herpetological Society recognizes 130 species of amphibians and
reptiles in Louisiana. RBS may support as many as 79 known species, including 26 frogs and
salamanders, 9 lizards, 29 snakes, and 15 turtles. The largest reptile present is the American
alligator (Alligator mississippiensis), which is occasionally seen in the wet, bottomland forest area
of the site. (EOI 2008a, Section 2.4.1.1.1) Table 3.6-1 lists some of the more common species
present on the RBS site.

3.6.7.2.2 Birds

Bird populations in the area include year-round residents, seasonal residents, and transients
(birds stopping briefly during migration). A large percentage of the bird species in southern
Louisiana are migratory. While there are resident bird populations, the region serves as a pass-
through area for semi-annual migrations of Neotropical birds that may range between South
America and Canada, as well as seasonal migrations of waterfowl. (Entergy 2016j, Section
3.6.7.3) Bird populations on the RBS property would be representative of those found in the
region (Table 3.6-1). '

The LMR corridor is a part of the Mississippi Flyway, a major bird migratory route. The
Mississippi Flyway leads across the United States from the Gulf of Mexico to Canada following
the general path of the Mississippi River. It is estimated that about 40 percent of all waterfowl
migration in the United States takes place along this flyway. The LMR corridor provides suitable
winter habitats for a variety of waterfowl from the Prairie Pothole and Great Lakes. The naturally
flooded forests of the Delta region offer desirable conditions for millions of mallards (Anas
platyrhynchos), wood ducks (Aix sponsa), and other waterfowl. The coastal marshes of
Louisiana provide winter habitats for northern pintail (Anas acuta), gadwall (Anas strepera),
American wigeon (Anas americana), and green-winged teal (Anas crecca). (IEC 2014, page 3-6)

Avian surveys were made in the early 1970s. Based on these surveys, approximately 177
species have been recorded in the RBS vicinity, including permanent residents, seasonal
residents, and transients. No additional species were encountered during the pedestrian surveys
made between December 2006 and November 2007. (EOI 2008a, Section 2.4.1.1.1) Following
are brief discussions of bird groups encountered.
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Forest Community Birds

Forest community birds include year-round and seasonal residents. Examples include the
American robin (Turdus migratorius), blue jay (Cyanocitta cristata), white-eyed vireo (Vireo
griseus), red-bellied woodpecker (Sphyrapicus thyriideus), and Carolina wren (Thryomanes
ludovicianus). (EOI] 2008a, Section 2.4.1.1.1)

Water-Dependent Birds

These birds are mostly found in the bottomland forest or otherwise associated with the
Mississippi River. The great blue heron (Ardea herodias), belted kingfisher (Ceryle alcyon), red-
winged blackbird (Agelaius phoeniceus), and great egret (Ardea alba) can be regularly observed.
The wood duck is a permanent resident but, during the winter months, a wide variety of other
ducks and waterfowl may be present. Examples of other waterfowl species expected to occur in
the area include mallard, northern pintail, blue-winged teal (Anas discors), green-winged teal,
and others. (EOI] 2008a, Section 2.4.1.1.1)

Birds of‘ Prey

Birds of prey observed on or near the RBS site include permanent residents such as the turkey-
vulture (Cathartes aura), Cooper's hawk (Accipiter cooperii), and great horned owl (Bubo
virginianus). Winter residents can include the red-tailed hawk (Buteo jamaicensis), short-eared
owl (Asio flammeus), and occasionally the bald eagle (Haliaeetus leucocephalus). These birds
mostly utilize the ecotone between wooded and open areas, hunting or fishing in the open areas
and roosting and nesting in the forest edge. (EOI 2008a, Section 2.4.1.1.1)

Game Birds

The mourning dove (Zenaida macroura), northern bobwhite (Colinus virginianus), wild turkey
(Meleagris gallopavo), and wood duck are year-round residents at RBS. During winter, a variety
of ducks may occur in the area. The American woodcock (Scolopax minor) also winters in the
area. (EOI 2008a, Section 2.4.1.1.1)

3.6.7.2.3 Mammals

Table 3.6-1 lists some of the more common mammails likely to occur at the RBS site. Forty-four
mammal species of the approximately 62 species found in Louisiana may occur at or in the
vicinity of RBS (EOI 2008a, Section 2.4.1.1.1).

The Louisiana black bear (Ursus americanus luteolus) was removed from the U.S. Fish and
Wildlife Service's (USFWS's) federal list of endangered and threatened wildlife in 2016 because
threats to this species have been eliminated or reduced, adequate regulatory mechanisms exist,
and populations are now stable. (81 FR 13124) No bear or evidence of bear was observed
during the 2006 and 2007 field investigations at the RBS site (EQI 2008a, Section 2.4.1.1.1). In
addition, there have been no bear sightings on the RBS property since the 2006 and 2007 field
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investigations (Entergy 2016n). The potential for the Louisiana black bear to be present in the
RBS vicinity appears to be remote (EOI 2008a, Section 2.4.1.1.1).

Because the RBS property boundary is unfenced, animals have ready access. White-tailed deer
(Odocoileus virginianus), for instance, are frequently seen on site. The varied habitats around
the site, however, are well suited to small mammals such as the coyote (Canis latrans), northern
raccoon (Procyon lotor), eastern cottontail (Sylvilagus floridanus), and eastern fox squirrel
(Sciurus niger). None of the mammal species observed or reported at the site (Table 3.6-1) is
unusual for the region.

3.6.8 Invasive Species

The prominent invasive species likely occurring on the RBS property or near the withdrawal or
discharge points into the Mississippi River are described below. Although there have been some
observations of zebra mussels in plant systems, normal water treatment activities have
prevented this species from developing into significant infestations. Therefore, there has been
no need to implement management controls for this invertebrate, or any of the other invasive
species discussed below, because they do not interfere with plant operations.

3.6.8.1 Invertebrates

Zebra Mussel

Zebra mussels have spread throughout the Great Lakes and the Mississippi River and are now in
other rivers and inland lakes. Zebra mussels cause problems in intake structures when the
veligers attach to the interior of an intake structure. As the zebra mussel grows and others
accumulate, the intake structure may become clogged with organisms that are tightly attached to
the structure. (MNDNR 2015)

A zebra mussel monitoring and control program is currently in place at the RBS site to monitor
the occurrence and relative densities of zebra mussels in the LMR, the clarifier influent and
effluent, and the clarifier internals. When zebra mussels are suspected or apparent, inspection
and/or sampling of the adult populations in the LMR near the intake piping are performed, and
the intake screens and adjacent piping are cleaned when deemed necessary. (EOI 20083,
Section 2.4.2.5)

3.6.8.2 Fish

Common Carp

Although a freshwater fish, carp are able to withstand brackish waters in their native range. Their
non-native range in the Gulf of Mexico is not limited by temperature; the Gulf of Mexico region's
temperate waters are suitable habitat for this fish. An omnivore, carp will consume both
zooplankton and phytoplankton, and will frequently disturb bottom sediments while feeding.
(CBR 2005, page 48)
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The increased turbidity and dislodging of plants disturb habitat for native species that require
rooted vegetation and clear waters. Common carp also adversely impact native fishes by
consuming fish eggs and larvae. Most abundant in manmade water bodies, common carp are
also plentiful in waters polluted by sewage and agricultural runoff. Common carp are widely
distributed throughout Louisiana. (CBR 2005, page 48)

3.6.8.3 Terrestrial Plants

Broomsedge Bluestem

Broomsedge bluestem is a native, warm-season, herbaceous, perennial bunch grass that begins
its growth when the average daytime temperature is between 60°F and 65°F. It is typically found
on the edges of forests and disturbed areas. Broomsedge bluestem might have some
allelopathic properties and may cause some other plants to not grow. (USDA 2015g)

Chinese Privet

Chinese privet (Ligustrum sinense) is an evergreen shrub with spreading branches, typically
found near streams and in old fencerows. This species is an aggressive and troublesome
invasive, often forming dense thickets, particularly in bottomland forests and along fencerows,
thus gaining access to forests, fields, and ROWs. (TIO 2008a)

Bigleaf Periwinkie

Bigleaf periwinkle (Vinca major) is an evergreen to semi-evergreen vine, somewhat woody,
trailing or scrambling to 3 feet long and upright to 1 foot. This invasive species is typically found
around old home site plantings and scattered in open to dense canopied forests. It forms dense
stands that exclude other herbs and creates a problem in areas where. it competes with native
herbs. It is also a particular threat to the understory of riverine vegetation, as it will spread from
plant fragments carried by high flows. This could potentially result in the formation of dense mats
that would smother all native groundcover vegetation and prevent regeneration of trees and
shrubs, which could result in the eventual loss of native tree and shrub cover leading to erosion.
(TIO 2008Db) .

Eastern Saltbush

Eastern saltbush also referred to as Groundsel-tree, is a shrub that grows in moist sites on soils

“with a high organic content including pond and bay margins, swamps, wet prairies, marshes,
raised portions of salt marshes, and everglades hammocks. It also grows on anthropogenic
sites, such as fencerows and abandoned fields. Eastern saltbush is unpalatable to cattle and
often displaces more palatable forage. (USDA 2015h)
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Japanese Honeysuckle

Japanese honeysuckle is a semi-evergreen to evergreen woody vine that is high climbing and
trailing to 80 feet long. It branches and often forms arbors in forest canopies and/or ground cover
under canopies, and also forms long woody rhizomes that sprout frequently. This species
typically occurs as dense infestations along forest margins and ROWSs, as well as under dense
canopies and as arbors high in canopies. (TIO 2004)

Its evergreen to semi-evergreen nature gives it an added advantage over native species in many
areas. Shrubs and young trees can be killed by girdling when vines twist tightly around stems
and trunks, cutting off the flow of water through the plant. Dense growths of honeysuckle
covering vegetation can gradually kill plants by blocking sunlight from reaching their leaves.
Vigorous root competition also helps Japanese honeysuckle spread and displace neighboring
native vegetation. (T1O 2004)

- Kudzu

Kudzu (Pueraria montana var. lobata) is a climbing, deciduous vine capable of reaching lengths
of over 100 feet in a single season. Preferred habitat includes open, disturbed areas such as
roadsides, ROWs, forest edges, and old fields. This variant of kudzu often grows over, shades
out, and kills all other vegetation, including trees. It was widely planted throughout the eastern
United States in an attempt to control erosion. (Entergy 2016j, Section 3.6.8.2.1)

McCartney Rose

McCartney rose is an evergreen, thorny, climbing or trailing shrub that invades open, disturbed
areas throughout the southern United States. Plants often grow in clumps, and stems are
arching canes with recurved thorns. McCartney rose can form dense, impenetrable thickets in
open forests and pastures. Infestations restrict cattle and wildlife use of land and displace native
species. (USDA 2014)

Poison lvy

Poison ivy is a woody plant that shows a tremendous variation in growth pattern and leaf
characteristics. It can flourish in the woods where soil moisture is plentiful or in very dry sites on
the most exposed hillsides. Usually, it is found in the vine form, but growth may be either as an
erect shrub; a vine climbing by aerial rootlets on fences, walls or trees; or it may lie prostrate on
the ground. (UConn 2004) '

Sweet Joe-Pye Weed

Sweet joe-pye weed is a perennial plant that can grow in part shade or sun. ltis typically found in
open woods, woodland edges, thickets, wet meadows, and ravines. The plant can grow to a
height of 4 to 6 feet. (MNW 2015)
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3.6.84 Animals

Feral Hog

Feral hogs (Sus scrofa) are sometimes hybrids of wild boars and domestic livestock. Feral hogs
prefer wooded areas, flat coastal plains, swamps, marshes, and other habitats with plentiful
water. Louisiana's warm and moist subtropical climate allows for reproduction almost year-
round, and nutrient-rich soils and diverse ecosystems abundantly produce the hogs' favorite

. foods: roots, leaves, nuts, tubers, snails, insects, frogs, snakes, and rats. Besides competing
with deer, bears, rabbits, and other native species for habitat and food, feral hogs can pose a risk
to humans. In their quest for food, feral hogs have been known to tear up hurricane protection
levees with their snouts and hooves, causing scars which could erode, expand, and weaken the
flood-prevention structures. Feral hogs are also vectors for bovine tuberculosis and swine
brucellosis, a potential human pathogen which could affect agriculture. (CBR 2005, page 60)

3.6.9 Procedures and Protocols

Entergy relies on administrative controls and other regulatory programs to ensure that habitats
and wildlife are protected as a result of a change in plant operations (i.e., water withdrawal
increase, new LPDES discharge point, wastewater discharge increase, air emissions increase),
or prior to ground-disturbing activities. The administrative controls, as discussed in Section 9.6,
involve reviewing the change, identifying effects (if any) on the environmental resource area (i.e.,
habitat and wildlife), establishing BMPs, modifying existing permits, or acquiring new permits as
needed to minimize impacts. Existing regulatory programs that the site is subject to, as
discussed in Chapter 9, also ensure that habitats and wildlife are protected. These are related to
programs such as the following: stormwater management for controlling the runoff of pollution
sources such as sediment, metals, or chemicals; spill prevention to ensure that BMPs and
structural controls are in place to minimize the potential for a chemical release to the
environment; USACE permitting programs to minimize dredging impacts; and management of
herbicide applications to ensure that the intended use will not adversely affect the environment.

3.6.10 Studies and Monitoring

Other than monitoring associated with the site's REMP described in the RBS ODCM, and the
zebra mussel monitoring program previously discussed in Section 3.6.8.1, there are currently no
other active aquatic and terrestrial monitoring programs conducted at the site.

However, during preparation of the RBS3 COL application, pedestrian surveys were conducted
between December 2006 and November 2007, to identify terrestrial, wildlife, and avian species
present on the RBS site (EOI 2008a, Section 2.4.1.1.1). The results of these surveys are
discussed in the RBS3 COL application ER.

In addition, ecological assets and river shrimp studies were conducted at RBS in 2002 and 2011,
respectively. The 2002 ecological assets study involved identifying potential ecological assets at
the RBS site that could be preserved, enhanced, created, or restored to generate value from
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either management, donation, or sale of all or parts of the property (EPRI 2002). The 2011 river
shrimp study involved the female downstream-hatching migration of the river shrimp in the LMR
system (Olivier and Bauer 2011).

3.6.11 Threatened, Endangered, and Protected Species, and Essential Fish Habitat

3.6.11.1 Federally Listed Species

Portions of East Baton Rouge, East Feliciana, Pointe Coupee, and West Feliciana parishes fall
within a 6-mile radius of RBS. Within these four parishes, there are four federally listed species
which are either threatened or endangered as discussed further below. These species are
Alabama heelsplitter mussel (Potamilus inflatus), Atlantic sturgeon (gulf subspecies—Acipenser
oxyrinchus desotoi), pallid sturgeon (Scaphirhynchus albus), and West Indian manatee
(Trichechus manatus). (USFWS 2017a; USFWS 2017b) Status of these federally listed species
and the parishes in which they are listed are provided in Table 3.6-5.

The implementing regulations for Section 7(a)(2) of the Endangered Species Act (ESA) define
"action area" as all areas affected directly or indirectly by the federal action and not merely the
immediate area involved in the action [50 CFR 402.02]. The action area effectively bounds the
analysis of ESA-protected species and habitats because only species that occur within the action
area may be affected by the federal action.

For the purposes of this ER analysis, Entergy considers the action area to be the RBS site
(Sections 3.1 and 3.6) and the portion of the Mississippi River that would be affected by water
withdrawal and discharge effluent (Section 3.6.6). Entergy expects all direct and indirect effects
of the proposed action to be contained within these areas.

3.6.11.1.1 Mollusks

Alabama Heelsplitter (Inflated Heelsplitter)

The Alabama heelsplitter, which is referred to as the inflated heelsplitter in the species recovery
plan, is a large (sometimes reaching more than 5.5 inches in length) freshwater mussel with a
brown to black shell with green rays in young individuals. Like other freshwater mussels, the
Alabama heelsplitter feeds by filtering food particles from the water column. The specific food
habits of the species are unknown, but other juvenile and adult freshwater mussels have been
documented to feed on detritus, diatoms, phytoplankton, and zooplankton. The diet of Alabama
heelsplitter glochidia, like other freshwater mussels, comprises water (until encysted on a fish
host) and fish body fluids (once encysted). (USFWS 2015c)

~ The preferred habitat of this species is soft, stable substrata in slow to moderate currents. It has
been found in sand, mud, silt, and sandy gravel, but not in large or armored gravel. It is usually
collected on the protected side of bars and may occur in depths greater than 20 feet. The

occurrence of this species in silt does not necessarily indicate that the species can be successful
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in that substratum. Adult mussels may survive limited amounts of silt, whereas juveniles would
suffocate. (USFWS 2015c)

The Alabama heelsplitter was known historically from the Amite and Tangipahoa rivers in
Louisiana; the Pearl River in Mississippi; and the Tombigbee, Black Warrior, Alabama, and
Coosa rivers in Alabama. The presently known distribution is limited to the Amite River in
Louisiana, and five sites in the Tombigbee and Biack Warrior rivers in Alabama. This species is
not abundant within any known habitat. (USFWS 2015c)

The Alabama heelsplitter mussel is unlikely to occur in the "action area,” because there are no
documented known/possible occurrences in West Feliciana Parish, and the Mississippi River
would not provide suitable habitat for this species.

3.6.11.1.2 Fish

Atlantic Sturgeon

Atlantic sturgeon (gulf subspecies) are long-lived (20—25 years on average but up to 60 years),
estuarine dependent, anadromous fish inhabiting coastal rivers from Louisiana to Florida during
the warmer months, and the Gulf of Mexico and its estuaries and bays in the cooler months. As
benthic feeders, they typically forage on macroinvertebrates, including brachiopods, mollusks,
worms, and crustaceans. All foraging occurs in brackish or marine waters of the Gulf of Mexico
and its estuaries; sturgeon do not forage in riverine habitat. This subspecies can grow to
approximately 8 feet long and weigh up to 200 pounds. Adults migrate into and spawn in
freshwater in the spring; spawning occurs in areas of clean substrate composed of rock and
rubble. They migrate into marine waters in the fall to forage and overwinter. Juveniles stay in the
river for about the first 2—3 years. These sturgeon return to their natal stream to spawn. Riverine
habitats where the healthiest populations are found include long, spring-fed, free-flowing rivers,
typically with steep banks, a hard bottom, and an average water temperature of 60-72°F. (NOAA

. 2016b)

Historically, the Atlantic sturgeon guif subspecies was threatened by overharvesting throughout
most of the 20th century. Current threats include construction of water control structures such as
dams and sills (mostly after 1950, which exacerbated habitat loss); dredging; groundwater
extraction; irrigation; flow alterations; poor water quality; and contaminants (primarily from
industrial sources). (NOAA 2016b) .

Other than a transitory presence during the migration spawning season, the gulf subspecies of
the Atlantic sturgeon is unlikely to occur in the "action area" because there are no documented
known/possible occurrences in West Feliciana Parish, and the Mississippi River by itself would
not provide suitable habitat for this species.
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Pallid Sturgeon

_ Pallid sturgeon are a bottom-oriented, large-river obligate fish inhabiting the Missouri and
Mississippi rivers and some tributaries from Montana to Louisiana. Pallid sturgeon evolved in the
diverse environments of the Missouri and Mississippi river systems. Floodplains, backwaters,
chutes, sloughs, islands, sandbars, and main channel waters formed the large-river ecosystem
that met the habitat and life history requirements of pallid sturgeon and other native large-river
fishes. Pallid sturgeon have been documented over a variety of available substrates, but are
often associated with sandy and fine bottom materials. (USFWS 2015d)

Substrate association appears to be seasonal. During winter and spring, a mixture of sand,
gravel, and rock substrates are used. During the summer and fall, sand substrate is most often
used. In the middle Mississippi River, pallid sturgeon transition from predominantly sandy
substrates to gravel during May, which may be associated with spawning. In these river systems
and others, pallid sturgeon appear to use underwater sand dunes. (USFWS 2015d)

Across their range, pallid sturgeon have been documented in waters of varying depths and
velocities. Depths at collection sites range from about 2 feet to greater than 65 feet, though there
may be selection for areas at least 2.6 feet deep. Despite the wide range of depths associated
with capture locations, one commonality is apparent. this species is typically found in areas
where relative depths (the depth at the fish location divided by the maximum channel cross
section depth expressed as a percent) exceed 75 percent. Bottom water velocities associated
with collection locations are generally less than 4.9 fps, with reported averages ranging from

1.9 10 2.9 fps. (USFWS 2015d)

Pallid sturgeon can be long-lived, with females reaching sexual maturity later than males. Based
on wild fish, estimated age at first reproduction was 15 to 20 years for females and approximately
5 years for males. Like most fish species, water temperatures influence growth and maturity.
Female hatchery-reared pallid sturgeon maintained in an artificially controlled environment can
attain sexual maturity at age 6, whereas female pallid sturgeon subject to colder winter water
temperatures reached maturity around age 9. Thus, age at first reproduction likely is variable
and dependent on local conditions. Females do not spawn each year. (USFWS 2015d)

Spawning appears to occur between March and July, with lower latitude fish spawning earlier
than those in the northern portion of the range. Adult pallid sturgeon can move long distances
upstream prior to spawning, and females likely are spawning at or near the apex of these
movements. This behavior can be associated with spawning migrations. Spawning appears to
occur over firm substrates, in deeper water, with relatively fast, turbulent flows, and is driven by
several environmental stimuli including flow, water temperature, and day length. (USFWS 2015d)

Although this species could occur within the "action area", the pallid sturgeon is a deepwater,

channel-dwelling species. Therefore, it is expected to be unaffected by RBS water withdrawals
and effluent discharges into the Mississippi River.
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3.6.11.1.3 Mammals

West Indian Manatee

Manatees range freely between marine and freshwater habitats. Specific habitat types/use areas
include foraging and drinking sites, resting areas, travel corridors and others. Manatees, living at
the northern limit of the species' range, have little tolerance for cold. Historically, this species has
sought out natural, warm-water sites, including springs, deep water areas, and areas thermally
influenced by the Gulf Stream, as refuges from the cold. In the 1930s and 40s, industrial plants,
including power plants, paper mills, etc., were built along coastal and riverine shoreline areas.
Plants discharging large volumes of heated discharge water into areas accessible to manatees
have attracted large numbers of wintering manatees to these warm-water sites ever since. In the
spring, manatees leave the warm-water sites and may travel great distances during the summer,
only to return to warm water sites in the fall. (USFWS 2015e)

Manatees are herbivores that feed opportunistically on a wide variety of marine, estuarine, and
freshwater plants, including submerged, floating, and emergent vegetation. Common forage
plants include, but are not limited to, cord grass, algae, turtle grass, shoal grass, manatee grass,
eel grass, and other plant types. Calves initially suckle and may start feeding on plants when a
few months of age. Weaning generally takes place within a year of birth. Manatees also require
sources of freshwater, obtained from both natural and anthropogenic sources. (USFWS 2015e)

Manatees mature at 3to 5 years of age. Mating activity can occur throughout the year. While
calving primarily peaks in the spring, calves may be born at any time of the year. (USFWS
2015e)

The West Indian manatee is unlikely to occur in the "action area" because there are no
documented known/possible occurrences in West Feliciana Parish, and because this species
prefers calm waters, which do not exist in the Mississippi River adjacent to the RBS property.

3.6.11.2 State-Listed Species

Portions of East Baton Rouge, East Feliciana, Pointe Coupee, and West Feliciana parishes fall
within a 6-mile radius of RBS. As shown in Table 3.6-6, the LDWF has listed 33 plants and 32
animals as species of special concern within these four parishes. Although some of these
species could occur within the project area, none were recorded as being present on the RBS
property during the development of the RBS3 COL application (EOI 2008a, Sections 2.4.1.2.1
and Appendix 9B, Section B.1.4.3.1). '

3.6.11.3 Essential Fish Habitat

Essential fish habitat (EFH) is evaluated under the authority of the Magnuson-Stevens Fishery
Conservation and Management Act of 1976, as amended [16 USC 1801-1882]. EFH is defined
as "those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to
maturity." These waters are generally found in estuaries and tidally influenced sections of rivers
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that flow into estuaries. The tidally influenced portion of the LMR extends from its confiuence
with the Gulf of Mexico approximately up to RM 228, just below Baton Rouge, Louisiana. (EOI
2008a, Section 2.4.2.10) Because RBS is located upstream beyond tidal influence, there are no
federally managed species that would be affected by the renewal of the RBS OL.

In addition, RBS is not listed in the NRC's 2013 GEIS as one of the 17 nuclear plants for which
EFH "may be a consideration" (NRC 2013b, Table 3.6-3). Therefore, no EFH considerations or
consultation requirements are needed.

3.6.11.4 Other Acts

Species Protected Under the Bald and Golden Eagle Protection Act

In addition to being a state-listed species, bald eagles are also protected under the Bald and
Golden Eagle Protection Act. Although there are no known nests on the RBS property, bald
eagles are in the immediate vicinity of the site, and they could occasionally transit the RBS
property. As discussed in Section 9.5.15, there are currently no Bald and Golden Eagle
Protection Act permitting requirements associated with RBS operations.

Species Protected Under the Migratory Bird Treaty Act

In addition to the six bird species listed in Table 3.6-6, there are several bird species that are
protected under the Migratory Bird Treaty Act (MBTA), as shown in Table 3.6-1, which may occur
on or within the vicinity of the RBS property. As discussed in Section 9.5.13, RBS maintains a
federal migratory bird depredation permit to manage primarily two species that transit the site:
swallows (barn and cliff) and vultures (black and turkey). To minimize the lethal taking of these
species, non-lethal control measures utilized by RBS include nest removal and harassment. In
addition, a report is submitted to the USFWS annually regarding depredation activities that occur
at the site.
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Table 3.6-1
Common Animals Occurring on or in the Vicinity of RBS Site
Common Name® Scientific Name
Amphibians
Bullfrog Rana catesbeiana
Eastern spadefoot toad Scaphiopus holbrookii
Peeper Hyla crucifer
Southern chorus frog Pseudacris nigrita
Southern leopard frog Rana sphenocephala
Woodhouse’s toad Bufo woodhousei
Reptiles
American alligator Alligator mississippiensis
Canebrake rattlesnake Crotalus horridus
Corn snake Elaphe guttata
Eastern garter snake Thamnophis scripta elegans
Southern copperhead Agkistrodon contortrix contortrix
Stinkpot Sternotherus odoratus
Western cottonmouth Agkistrodon piscivorus leucostoma
Yellow-bellied water snake Nerodia erythrogaster flavigaster
Birds(®
American coot Fulica americana
American robin Turdus migratorius
Ameriqan woodcock Scolopax minor
American wigeon Anas americana
Bald eagle ‘ Haliaeetus leucocephalus
Barn swallow : Hirundo rustica
Barred owl Strix varia
Black-crowned night heron Nycticorax nycticorax
Black vulture Coragyps aftratus
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, Table 3.6-1 (Continued)
Common Animals Occurring on or in the Vicinity of RBS Site

Common Name'@

Scientific Name

Blue jay

Cyanocitta cristata

Belted kingfisher

Ceryle alcyon

Blue-winged teal

Anas discors

Bufflehead

Bucephala albeola

Cardinal

Cardinalis cardinalis

Carolina wren

Thryomanes ludovicianus

Cattle egret

Bubulcus ibis

Cliff swallow

Petrochelidon pyrrhonota

Common crow

Corvus brachyrhynchos

Common snipe

Gallinago gallinago

Cooper’s hawk

Accipiter cooperii

Double-crested cormorant

Phalacrocorax auritus

Downy woodpecker

Picoides pubescens

Eastern meadowlark

Sturnella magna

European starling

Sturnus vulgaris

Gadwall

Anas strepera

Great blue heron

Ardea herodias

Great egret

Ardea alba

Great horned owl

Bubo virginianus

Green heron

Butorides virescens

Green-winged teal

Anas crecca

Hooded merganser

Lophodytes cucullatus

House sparrow

Passer domesticus

Killdeer

Charadrius vociferus

Mallard

Anas platyrhynchos

Mourning dove

Zenaida macroura
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Table 3.6-1 (Continued)
Common Animals Occurring on or in the Vicinity of RBS Site

Common Name@

Scientific Name

Northern mockingbird

Mimus polyglottos

Northern pintail

Anas acuta

Northern bobwhite

Colinus virginianus

Red-bellied woodpecker

Sphyrapicus thyriideus

Red-tailed hawk

Buteo jamaicensis

Red-winged blackbird

Agelaius phoeniceus

Short-eared owl

Asio flammeus

Snow goose

Chen caerulescens

Sprague’s pipit

~Anthus spragueii

Turkey vulture

Cathartes aura

White-eyed vireo

Vireo griseus

White ibis

Eudocimus albus

Yellow-billed cuckoo

Coccyzus americanus -

Wild turkey Meleagris gallopavo
Wood duck Aix sponsa
Mammals

American beaver Castor canadensis

Big brown bat

Eptesicus fuscus

Bobcat

Lynx rufus

Common muskrat

Ondatra zibethicus

Coyote

Canis latrans

Eastern cottontail

Sylvilagus ﬂoridahus

Eastern fox squirrel

Sciurus niger

Eastern gray squirrel

Sciurus carolinensis

Gray fox

Urocyon cinereoargenteus

Hispid cotton rat

Sigmodon hispidus
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Table 3.6-1 (Continued)
Common Animals Occurring on or in the Vicinity of RBS Site

Common Name@ Scientific Name
Least shrew Cryptotis parva
Marsh rice rat Oryzomys palustris
N!ne-banded armadillo Dasypus novemcinctus
North American mink Mustela vison
Northern raccoon Procyon lotor
Nutria Myocastor coypus
Red fox Vulpes vulpes
Striped skunk Mephitis mephitis
Swamp rabbit Sylvilagus aquaticus
Virginia opossum Didelphis virginiana
White-tailed deer Odocoileus virginianus

(Species’ likely presence derived from Section 9.5.13 of this ER and the
following reference sources: Dundee and Rossman 1989; Entergy 20186;j,
Section 3.6.4; EOI 20083, Section 2.4; LDWF 20151; Vuilleumier 2009)

. This is not a comprehensive list of all animals that may be found ‘on or in the vicinity of

RBS.

. With the exception of the European starling, house sparrow, northern bobwhite and wild
turkey, all bird species are protected under the MBTA.
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Table 3.6-2

Common Name

Scientific Name

"Green algae Carteria
Green algae Chlamydomonas
Green algae Chlorogonium
Green algae Eudorina
Green algae Pandorina
Green algae Pleodorina
Green algae Volvox
Green algae Gloeocystis
Green algae Sphaerocystis
Green algae Chlorosarcina
Green algae Dispora
Green algae Ourococcus
Green algae Binucleria
Green algae Geninella
Green algae Ulothrix
Green algae Microspora
Green algae Bulbochaete
Green algae Chlorococcum
Green algae Golenkinia
Green algae Micratinium
Green algae Dictyosphaerium
Green algae Characium
Green algae Schroederia
Green algae Pediastrum
Green algae Ceolastrum
Green algae Ankistrodesmus
Green algae Chlorella
Green algae Closteriopsis
Green algae Franceia
Green algae Kirchneriella
Green algae Lagerheima
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Table 3.6-2 (Continued)

Common Name

Scientific Name

Green algae Oocystis
Green algae Plantosphaeria
Green algae Quadriqula
Green algae Selenastrum
Green algae Tetraedron
Green algae Treubaria
Green algae Actinastrum
Green algae Crucigenia
Green algae Scenedesmus
Green algae Tetradesmus
Green algae Tetrastrum
Green algae " Mougeotia
Green algae Spirogyra
Green algae Anthrodesmus
Green algae Closterium
Green algae Cosmarium
Green algae Euastrum
Green algae Hyalotheca
Green algae Micraterius
Green algae Penium
Green algae Spondylosium
Green algae . Staurastrum
Euglena Euglena
Euglena Lepocinclis
Euglena Phacus
Euglena Trachelomonas
Golden algae - Ophiocytium
Golden algae Tribonema
Golden algae Centritractaceae
Golden algae Dynobryon
Golden algae Cosinodiscus
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Table 3.6-2 (Continued)
Phytoplankton Collected in the Lower Mississippi River at the RBS Site

Common Name Scientific Name
Golden algae Cyclotella
Golden algae Melosira
Golden algae Stephanodiscus
Golden algae Bidduphia
Golden algae Tabellaria
Golden aigae Meridion
Golden algae Diatoma
Golden algae Opephora
Golden aigae Asterionella
Golden aigae Fragilaria
Golden algae Synedra
Golden aigae Eunotia
Golden algae Achnanthes
. Golden algae Cocconeis -

Golden algae Rhoicosphenia
Golden algae Bebissonia
Golden algae Frustulia
Golden algae Gyrosigma
Golden algae Mastogloia
Golden algae Navicula
Golden algae Neidium
Golden algae Pinnularia
Golden algae Pleurosigma
Golden algae Stauroneis
Golden algae Gomphonema
Golden algae Amphora

| Golden algae Cymbella

} Golden algae Rhopalodia

| Golden algae Hantzschia
Golden algae Nitzschia
Golden algae Cymatopleura
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Table 3.6-2 (Continued)

Common Name

Scientific Name

Golden algae Surirella
Dinoflagellate Gymnodiniaceae
Dinoflagellate Glenodinium
Dinoflagellate Ceratium
Blue-green algae Agmenellum
Blue-green algae Anacystis

Biue-green algae

Aphanocapsa (Anacystis)

Blue-green algae

Aphanothece (Coccochloris)

Blue-green algae

Chroococcus (Anacystis)

Blue-green algae Coelosphaerium
Blue-green algae Dactylococcopsis
Blue-green algae Gomphosphaeria

Blue-green algae

Microcystis (Polycystis)

Blue-green algae Phormidium
Blue-green algae Spirulina
Blue-green algae Anabaena
Blue-green algae Nodularia

Phytoplankton Collected in the Lower Mississippi River at the RBS Site

(EOI 2008a, Table 2.4-10)
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Table 3.6-3

Fishes of the Lower Mississippi River near RBS

Common Name

Scientific Name(®

Alligator gar

Atractosteus spatula

American eel

Anguilla rostrata

Bigmouth buffalo

Ictiobus cyprinellus

Black buffalo

Ictiobus niger

Black crappie

Pomoxis nigromaculatus

Blacktail redhorse

Moxostoma poecilurum

Blacktail shiner

Cyprinella venusta

Blue caftfish

lctalurus furcatus

Bluegill

Lepomis macrochirus

Bluehead chub

Nocomis leptocephalus

Bluntnose minnow

Pimephales notatus

Bowfin

Amia calva

Bullhead minnow

Pimephales vigilax

Carp Cyprinus carpio
Chain pickerel Esox niger
Channel catfish Ictalurus punctatus

Chestnut lamprey

Ichthyomyzon castaneus

Creek chubsucker

Erimyzon oblongus

Dollar sunfish

Lepomis marginatus

Emerald shiner

Notropis atherinoides

Fathead minnow

Pimephales promelas

Flathead catfish

Pylodictis olivaris

Flathead chub

Platygobio gracilis

Freshwater drum

Aplodinotus grunniens

Gizzard shad

Dorosoma cepedianum

Golden shiner

Notemigonus crysoleucas

Goldeye

Hiodon alosoides

Green sunfish

Lepomis cyanellus

Gulf pipefish

Syngnathus scovelli

Largemouth bass

Micropterus salmoides

Longnose gar

Lepisosteus osseus
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Table 3.6-3 (Continued)
Fishes of the Lower Mississippi River near RBS

Common Name

Scientific Name(@

Mimic shiner

Notropis volucellus

Mississippi silverside

Menidia audens

Mosquitofish

Gambusia affinis

Pugnose minnow

Opsopoeodus emiliae

Red shiner

Cyprinella lutrensis

Redear sunfish

Lepomis microlophus

Redfin pickerel

Esox americanus

River carpsucker

Carpiodes carpio

River shiner

Notropis blennius

Sauger

Sander canadensis

Shortnose gar

Lepisosteus platostomus

Shovelnose sturgeon

Scaphirhynchus platorynchus

Silver chub Macrhybopsis storeriana
Silverband shiner Notropis shumardi
Silvery minnow Hybognathus nuchalis

Skipjack herring

Alosa chrysochloris

Smallmouth buffalo

Ictiobus bubalus

Southern brook lamprey

Ichthyomyzon gagei

Speckled chub

Macrhybopsis aestivalis

Spotted bass

Micropterus punctulatus

Spotted gar

Lepisosteus oculatus

Spotted sucker

Minytrema melanops

Steelcolor shiner

Cyprinella whipplei

_ Striped bass

Morone saxatilis

Threadfin shad

Dorosoma petenense

White bass Morone chrysops
White crappie Pomoxis annularis
Yeliow bass Morone mississippiensis

(Douglas 1974)

a. Scientific names are taken from Page et al.

2013.
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Table 3.6-4
Commercial and Recreational Fish Species in the Vicinity of RBS
Common Name Scientific Name CommercialImportance Use
Alligator gar Atractosteus spatula Commercial fishery Sportfish
Bigmouth buffalo Ictiobus cyprinellus Commercial fishery Sportfish

Blacktail redhorse Moxostoma poecilurum Food species Food species
Blue catfish Ictalurus furcatus Food species Sportfish
Bluegill Lepomis macrochirus Food species Sportfish
Carp Cyprinus carpio Commercial fishery Sportfish
Channel catfish Ictalurus punctatus Commercial fishery Sportfish
Fathead minnow Pimephales promelas NA Baitfish
Flathead catfish Pylodictis olivaris Commercial fishery Sportfish
Freshwater drum Aplodinotus grunniens Commercial fishery Sportfish
Gizzard shad Dorosoma cepedianum NA Baitfish
Green sunfish Lepomis cyanellus NA Sportfish
Largemouth bass Micropterus salmoides Food species Sportfish
Longnose gar Lepisosteus osseus Food species Sportfish
Redear sunfish Lepomis microlophus NA Sportfish
River carpsucker Carpiodes carpio NA Sportfish
River shiner Notropis blennius NA Baitfish
Shortnose gar Lepisosteus platostomus Commercial fishery Sportfish
Skipjack herring Alosa chrysochloris NA Baitfish
Smalimouth buffalo Ictiobus bubalus Commercial fishery Sportfish
Striped bass Morone saxatilis NA Sportfish
White crappie Pomoxis annularis NA Sportfish

(Species’ likely presence is derived from Douglas 1974; scientific names from Page et al. 2013.)

NA: Indicates a fish which is not commercially important in the vicinity of the RBS site.
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Table 3.6-5
Federally Listed Species in East Baton Rouge, East Feliciana, Pointe Coupee,
and West Feliciana Parishes

Group . Species Parish Occurrence Status
Known to or are
Mollusk Alabama heelsplitter EBR/EF believed to occur Threatened
in this parish
Atlantic sturgeon Known to or are v
Fish g€ EBR/EF believed to occur Threatened
(gulf subspecies) L !
in this parish
Known to or are :
Fish Pallid sturgeon(® EBR/EF/PC/WF | believed to occur Endangered
in this parish
Known to or are
Mammal West Indian manatee EBR believed to occur Threatened
in this parish
(USFWS 2017a; USFWS 2017b)
a. This species could occur in the “action area,” although the pallid sturgeén is a deepwater, channel-dwelling .
species.

EBR: East Baton Rouge
EF: East Feliciana
PC: Pointe Coupee
WF: West Feliciana
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State-Listed Species in East Baton Rouge, Ea:f tI;Ief'\lii.i(a';nsa, Pointe Coupee, and West Feliciana Parishes
Group Species(@ Scientific Name Parish Status
Plant - AIIegheny-spufge Pachysandra procumbens WF S2
Plant American alumroot Heuchera americana WF S2
Plant American ginseng Panax quinquefolius WF S1
Plant Canada wild-ginger Asarum canadense WF S1
Plant Carolina gentian Frasera caroliniensis WF SH
Plant Carpenter’s ground-cherry Physalis carpenteri WF S1
Plant Carpenter’s square Silphium perfoliatum WF 517
Plant Climbing bittersweet Celastrus scandens WF S1
Plant Crested coral-root Hexalectris spicata WF S2
Plant Dwarf filmy-fern " Trichomanes petersii EBR/EF S2
Plant Elliott sida Sida elliottii EBR/EF SH
Plant Enchanter’s nightshade Circaea lutetiana ssp. canadensis EF/WF S2
Plant Fairy wand Chamaelirium luteum WF S$283
Plant Glade fern Diplazium pycnocarpon WF S2
Plant Low erythrodes Platythelys querceticola EBR/EF/WF S1
Plant Nodding pogonia Triphora trianthophora WF 82
Plant Powdery thalia Thalia dealbata EBR/EF 5283
Plant Pyramid magnolia Magnolia pyramidata WF S2
Plant Riverweed Podostemum ceratophyllum EF S1
Plant Rooted spike-rush Eleocharis radicans EF S1?
Plant Scarlet woodbine Schisandra glabra EF/WF S3
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Table 3.6-6 (Continued)

State-Listed Species in East Baton Rouge, East Feliciana, Pointe Coupee, and West Feliciana Parishes

Group Species(® Scientific Name Parish Status
Plant Shadow-witch orchid Ponthieva racemosa WF S2
Piant Silky camellia Stewartia malacodendron _ EBR/EF S283
Plant Silvery glade fern Deparia acrostichoides WF S2
Plant Single-head pussytoes Antennaria solitaria EF S2
Plant Southern shield wood-fern Dryopteris ludoviciana EBR/EF/WF S2
Plant Southern shield wood-fern hybrid Dryopteris x australis EBR SH
Plant Square-stemmed monkey flower Mimulus ringens EBR/EF S2
Plant Starry campion Silene stellata EF S2
Plant Virginia saxifrage Saxifraga virginiensis WF SH
Plant Water-purslane Didiplis diandra - EF 527
Plant White baneberry Actaea pachypoda - WF S2
Plant Wolf spikerush Eleocharis wolfii EBR/EF S3
Invertebrate | Six-banded longhorn beetie Dryobius sexnotatus PC S1
Invertebrate | Yellow brachycercus mayfly Brachycercus flavus WF 82
Mussel Alabama hickorynut Obovaria unicolor EF S1
Mussel Elephant ear Elliptio crassidens EF 83
Mussel Inflated heelsplitter Potamilus inflatus EBR/EF . 1
Mussel Mississippi pigtoe Pleurobema beadleianum EF S2
Mussel Rayed creekshell Anodontoides radiatus EBR/EF S2
Mussel Southern hickorynut Obovaria jacksoniana EBR/EF 5182
Mussel Southern pocketbook Lampsilis ornata EBR/EF S3
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