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CHAPTER1 INTRODUCTION

The U.S. Army Corps of Engineers (USACE), Mississippi Valley Division, New Orleans District
(CEMVN), has prepared this Individual Environmental Report # 13 (IER # 13) to evaluate the
potential impacts associated with the proposed enlargement to the Hero Canal levee, and
construction of the Eastern Tie In portion of the West Bank and Vicinity, Louisiana Project
(WBV). The WBYV project is a portion of the larger Greater New Orleans Hurricane and Storm
Damage Risk Reduction System (HSDRRS). The proposed action is located in Plaquemines
Parish in the State of Louisiana (LA) (figure 1).

B e
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FARISH LOUISIANA —— Miles

PA200TVCO70557. 00NGI S\Project_Files\012708\Figure_1_Project_Location_012708.mxd

Figure 11: Project Location

IER # 13 has been prepared in accordance with the National Environmental Policy Act (NEPA)
of 1969 and the Council on Environmental Quality’s (CEQ) Regulations (40 CFR §1500-1508),
as reflected in the USACE Engineering Regulation (ER), ER 200-2-2. The execution of an IER,
in lieu of a traditional Environmental Assessment (EA) or Environmental Impact Statement
(EIS), is provided for in ER 200-2-2, Environmental Quality (33 CFR §230) Procedures for
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Implementing the NEPA and pursuant to the CEQ NEPA Implementation Regulations (40 CFR
81506.11). The Alternative Arrangements can be found at www.nolaenvironmental.gov, and are
herein incorporated by reference.

The CEMVN implemented Alternative Arrangements on 13 March 2007 under the provisions of
the CEQ Regulations for Implementing the NEPA (40 CFR 81506.11). This process was
implemented in order to expeditiously complete environmental analysis for any changes to the
authorized system and the 100-year level of the Greater New Orleans Hurricane and Storm
Damage Risk Reduction System (HSDRRS), formerly known as the Hurricane Protection
System (HPS), authorized and funded by Congress and the Administration. The proposed
actions are located in southeastern Louisiana and are part of the Federal effort to rebuild and
complete construction of the HSDRRS in the New Orleans metropolitan area as a result of
Hurricanes Katrina and Rita.

This draft IER will be distributed for a 30-day public review and comment period and will be
available at www.nolaenvironmental.gov. A public meeting specific to the proposed action will
be held if requested by a stakeholder during the review period. Any comments received during
this public meeting will be considered part of the official record. After the 30-day comment
period, and public meeting if requested, the CEMVN District Commander will review all
comments received during the review period and make a determination if they rise to the level of
being substantive. If comments are not considered to be substantive, the District Commander
will make a decision on the proposed action. This decision will be documented in an IER
Decision Record. If acomment(s) is determined to be substantive in nature, an Addendum to the
IER will be prepared and published for an additional 30-day public review and comment period.
After the expiration of the public comment period the District Commander will consider any
public comments and will make a decision on the proposed action. The decision will be
documented in an IER Decision Record.

1.1 PURPOSE AND NEED FOR THE PROPOSED ACTION

The purpose of the proposed action is to provide hurricane and storm damage risk reduction to a
portion of the community on the west bank of the Mississippi River near New Orleans. The
USACE would construct and maintain levees, floodwalls, and related facilities designed to
provide a 100-year level of risk reduction for the residents and businesses in the Belle Chasse
and Oakuville vicinity. In particular, the proposed action would enlarge the existing levee along
the northern bankline of the Hero Canal and construct the eastern tie-in south of the canal and
west to the Mississippi River Levee. This would reduce the flood risk for the greater New
Orleans area and complete a necessary component of the HSDRRS. The proposed project is part
of the West Bank and Vicinity (WBV) project in the Belle Chasse Basin, and would reduce risk
for Belle Chasse, Oakville, and other unincorporated areas in Plaquemines Parish. The proposed
action would provide an important segment of the system of levees and floodwalls reducing
flood risk for the WBYV east of the Algiers Canal (figure 2).

The proposed action would address a need to reduce flood risk and storm damages to urban
development and infrastructure from hurricanes and other tropical high water events. Hurricane
Katrina on 29 August 2005, and Hurricane Rita on 24 September 2005, made landfall in
southeast LA and seriously damaged residences, businesses and portions of the HSDRRS. Since
that time, the USACE has been working with state and local officials to restore and improve the
HSDRRS. The completed HSDRRS would lower the risk of damage to property and
infrastructure during a major storm event. The safety of people in the region is the highest
priority of the USACE.

Draft Individual Environmental Report No. 13 2
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Figure 22: West Bank and Vicinity Project Area

The term “100-year level of risk reduction”, as it is used throughout this document, refers to a
level of risk reduction which reduces the risk of hurricane surge and wave driven flooding that
the New Orleans metropolitan area has a 1 percent chance of experiencing each year.

1.2 AUTHORITY FOR THE PROPOSED ACTION

The authority for the proposed action was provided as part of a number of hurricane and storm
damage risk reduction projects spanning southeastern LA, including the Lake Pontchartrain and
Vicinity (LPV) Hurricane Protection Project and the WBV Hurricane Protection Project.
Congress and the Administration granted a series of supplemental appropriations acts following
Hurricanes Katrina and Rita to repair and upgrade the project systems damaged by the storms
and gave additional authority to the USACE to construct the 100-year HSDRRS projects.

The Westwego to Harvey Canal Hurricane Protection Project was authorized by the Water
Resources Development Act (WRDA) of 1986 (P.L. 99-662, Section 401(b)). The WRDA of
1996 modified the project and added the Lake Cataouatche Project and the East of Harvey Canal
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Project (P.L. 104-303, Sections 101(a)(17) and 101(b)(11)). The WRDA of 1999 combined the
three projects into one project under the name the West Bank and Vicinity Hurricane Protection
Project (P.L. 106-53, Section 328).

The Department of Defense, Emergency Supplemental Appropriations to Address Hurricanes in
the Gulf of Mexico, and Pandemic Influenza Act of 2006 (3rd Supplemental - P.L. 109-148,
Chapter 3, Construction, and Flood Control and Coastal Emergencies) appropriated funds to
accelerate the completion of the previously authorized project and to restore and repair the
project at full Federal expense. The Emergency Supplemental Appropriations Act for Defense,
the Global War on Terror, and Hurricane Recovery of 2006 (4th Supplemental - P.L. 109-234,
Title 11, Chapter 3, Construction, and Flood Control and Coastal Emergencies) appropriated
funds and added authority to raise levee heights where necessary, reinforce and replace
floodwalls, and otherwise enhance the project to provide the levels of protection necessary to
achieve the certification required for participation in the National Flood Insurance Program.
Additional Supplemental Appropriations include the U.S. Troop Readiness, Veterans' Care,
Katrina Recovery, and Iraq Accountability Appropriations Act, 2007 (P.L. 110-28) Title 1V,
Chapter 3, Flood Control and Coastal Emergencies, Section 4302 (5 Supplemental), and the 6™
Supplemental (P.L. 110-252), Title 111, Chapter 3, Construction..

1.3 PRIOR REPORTS

A number of studies and reports on water resource development in the proposed project area have
been prepared by the USACE, other Federal, state, and local agencies, research institutes, and
individuals. Pertinent studies, reports, and projects are discussed below:

e On 13 March 2009, the CEMVN District Engineer signed the Decision Record on IER # 4
entitled “Lake Pontchartrain and Vicinity, Orleans East Bank, New Orleans Lakefront
Levee, West of Inner Harbor Navigational Canal to Eastbank of 17th Street Canal, Orleans
Parish, Louisiana.” IER # 4 evaluates the potential impacts associated with rebuilding
and/or modifying earthen levees and floodwalls, replacing or adding new floodgates,
modifying the Bayou St. John gate structure, and rebuilding roadway ramps within Orleans
parish.

e  On 18 February 2009, the CEMVN District Engineer signed Decision Record on IER # 12
entitled “GIWW, Harvey, and Algiers Levees and Floodwalls, Jefferson, Orleans, and
Plaguemines Parishes, Louisiana.” IER # 12 evaluates the potential impacts associated with
raising and/or constructing levees, floodwalls, and other structures to meet the 100-year
level of risk reduction for Harvey-Westwego, Gretna-Algiers, and Belle Chase areas.

e  On 3 February 2009, the CEMVN District Engineer signed a Decision Record on IER # 25
entitled “Government Furnished Borrow Material, Orleans, Plaquemines and Jefferson
Parishes, Louisiana.” IER # 25 evaluates the potential impacts associated with the actions
taken by commercial contractors to excavate borrow material for use in construction of the
HSDRRS.

e On 21 January 2009, the CEMVN District Engineer signed a Decision Record on IER #17
entitled “Company Canal Floodwall, Jefferson Parish, Louisiana.” This document evaluates
the potential environmental impacts associated with the construction and maintenance of
floodwalls built to the 100-year level of risk reduction along the WBV, Company Canal
Floodwall from the Bayou Segnette State Park to the New Westwego Pumping Station.

e On 21 October 2008, the CEMVN District Engineer signed a Decision Record on IER # 11
Tier 2 Borgne entitled "Improved Protection on the Inner Harbor Navigation Canal, Tier 2
Borgne Orleans and St. Bernard Parishes, Louisiana." The document evaluates the potential
impacts associated with constructing a surge barrier on Lake Borgne.
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On 20 October 2008, the CEMVN District Engineer signed a Decision Record on IER # 26
entitled “Pre-Approved Contractor Furnished Borrow Material # 3, Jefferson, Plaquemines,
and St. John the Baptist Parishes, Louisiana, and Hancock County, Mississippi.” 1ER # 26
evaluates the potential impacts associated with the actions taken by commercial contractors
to excavate borrow material for use in construction of the HSDRRS.

On 26 August 2008, the CEMVN District Engineer signed a Decision Record on IER # 14,
entitled “Westwego to Harvey, Levee Jefferson Parish, Louisiana.” 1ER # 14 was prepared
to examine the potential environmental impacts associated with the proposed construction
and maintenance of levees built to a 100-year level of risk reduction along the WBV,
Westwego to Harvey Levee project area.

On 12 June 2008, the CEMVN District Engineer signed a Decision Record on IER # 15,
entitled “Lake Cataouatche Levee, Jefferson Parish, Louisiana.” The proposed action
includes raising and/or constructing levees, floodwalls, and other structures to meet the 100-
year level of risk reduction in the project area.

On 30 May 2008, the CEMVN District Engineer signed a Decision Record on IER # 22
entitled “Government Furnished Borrow Material, Plaquemines and Jefferson Parishes,
Louisiana.” 1ER # 22 evaluates the potential impacts associated with the actions taken to
excavate borrow material for use in construction of the HSDRRS.

On 6 May 2008, the CEMVN District Engineer signed a Decision Record on IER # 23
entitled “Pre-Approved Contractor Furnished Borrow Material # 2, St. Bernard, St. Charles,
Plaquemines Parishes, Louisiana, and Hancock County, Mississippi.” IER # 23 evaluates
the potential impacts associated with the actions taken by commercial contractors to
excavate borrow material for use in construction of the HSDRRS.

On 21 February 2008, the CEMVN District Engineer signed a Decision Record on IER # 18
entitled “Government Furnished Borrow Material, Jefferson, Orleans, Plaguemines,

St. Charles, and St. Bernard Parishes, Louisiana.” IER # 18 evaluates the potential impacts
associated with the actions taken to excavate borrow material for use in construction of the
HSDRRS.

On 14 February 2008, the CEMVN District Engineer signed a Decision Record on IER # 19
entitled “Pre-Approved Contractor Furnished Borrow Material, Jefferson, Orleans, St. Bernard,
Iberville, and Plaquemines Parishes, Louisiana, and Hancock County, Mississippi.” 1ER # 19
evaluates the potential impacts associated with the actions taken by commercial contractors to
excavate borrow material for use in construction of the HSDRRS.

On July 2006, the CEMVN District Engineer signed a FONSI on EA #433 entitled, “USACE
Response to Hurricanes Katrina & Rita in Louisiana.” EA # 433 evaluated the potential
impacts associated with the actions taken by the USACE as a result of Hurricanes Katrina and
Rita.

On 23 August 2005, the CEMVN District Engineer signed a FONSI on EA # 422 entitled
“Mississippi River Levees — West Bank Gaps, Concrete Slope Pavement Borrow Area
Designation, St. Charles and Jefferson Parishes, Louisiana.” EA # 422 investigates the impacts
of obtaining borrow material from various areas in LA.

On 22 February 2005, the CEMVN District Engineer signed a FONSI on EA # 306A entitled
“West Bank Hurricane Protection Project — East of the Harvey Canal, Floodwall Realignment
and Change in Method of Sector Gate.” The report discussed the impacts related to the
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relocation of a proposed floodwall moved to accommodate the aforementioned sector gate, as
authorized by the LPV Project.

e On5 May 2003, the CEMVN District Engineer signed a FONSI on EA # 337 entitled “Algiers
Canal Alternative Borrow Site.”

e On 16 May 2002, the CEMVN District Engineer signed a FONSI on EA # 306 entitled “West
Bank Hurricane Protection Project - Harvey Canal Sector Gate Site Relocation and
Construction Method Change.” The report discusses the impacts related to the relocation of a
proposed sector gate within the Harvey Canal, as authorized by the LPV Project.

e  On 30 August 2000, the CEMVN District Engineer signed a FONSI on EA # 320 entitled
“West Bank Hurricane Protection Features.” The report evaluates the impacts associated with
borrow sources and construction options to complete the Westwego to Harvey Canal Hurricane
Protection Project.

e The final EIS for the WBYV, East of Harvey Canal, Hurricane Protection Project was completed
in August 1994. A Record of Decision (ROD) was signed by the CEMVN District Engineer
in September 1998.

e In December 1996, the USACE completed a post-authorization change study entitled,
“Westwego to Harvey Canal, Louisiana Hurricane Protection Project Lake Cataouatche Area,
EIS.” The study investigated the feasibility of providing hurricane surge risk reduction to that
portion of the west bank of the Mississippi River in Jefferson Parish between Bayou Segnette
and the St. Charles Parish line. A Standard Project Hurricane (SPH) level of risk reduction was
recommended along the alignment followed by the existing non-Federal levee. The project
was authorized by Section 101 (b) of the WRDA of 1996 (P.L. 104-303) subject to the
completion of a final report of the Chief of Engineers, which was signed on 23 December
1996.

e On 12 January 1994, the CEMVN District Engineer signed a FONSI on EA # 198 entitled,
“West Bank of the Mississippi River in the Vicinity of New Orleans, LA, Hurricane Protection
Project, Westwego to Harvey Canal, Jefferson Parish, Louisiana, Proposed Alternate Borrow
Sources and Construction Options.” The report evaluates the impacts associated with borrow
sources and construction options to complete the Westwego to Harvey Canal Hurricane
Protection Levee.

e In August 1994, the CEMVN District Engineer completed a feasibility report entitled “WBV
(East of the Harvey Canal).” The study investigated the feasibility of providing hurricane
surge risk reduction to that portion of the west bank of metropolitan New Orleans from the
Harvey Canal eastwards to the Mississippi River. The final report recommends that the
existing West Bank Hurricane Project, Jefferson Parish, Louisiana, authorized by the WRDA
of 1986 (P.L. 99-662), approved November 17, 1986, be modified to provide additional
hurricane and storm damage risk reduction east of the Harvey Canal. The report also
recommends that the level of risk reduction for the area east of the Algiers Canal deviate from
the National Economic Development Plan’s level of risk reduction and provide risk reduction
for the SPH. The Division Engineer’s Notice was issued on 1 September 1994. The Chief of
Engineer’s report was issued on 1 May 1995. Preconstruction, engineering, and design was
initiated in late 1994 and is continuing. The WRDA of 1996 authorized the project.

e On 20 March 1992, the CEMVN District Engineer signed a FONSI on EA # 165 entitled
“Westwego to Harvey Canal Disposal Site.”

e On3June 1991, the CEMVN District Engineer signed a FONSI on EA # 136 entitled “West
Bank Additional Borrow Site between Hwy 45 and Estelle Pump Station.”
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e On 15 March 1990, the CEMVN District Engineer signed a FONSI on EA # 121 entitled
“West Bank Westwego to Harvey Changes to EIS.” The report addresses the impacts
associated with the use of borrow material from Fort Jackson for LPV construction. The
material was used for constructing the second life for the Plaquemines West Bank levee
upgrade, as part of LPV construction.

e In December 1986, the USACE District Engineer completed a Feasibility Report and EIS
entitled, “West Bank of the Mississippi River in the Vicinity of New Orleans, La.” The report
investigates the feasibility of providing hurricane and storm damage risk reduction to that
portion of the west bank of the Mississippi River in Jefferson Parish between the Harvey Canal
and Westwego, and down to the vicinity of Crown Point, LA. The report recommends
implementing a plan that would provide SPH level of risk reduction to an area on the west bank
between Westwego and the Harvey Canal north of Crown Point. The project was authorized
by the WRDA of 1986 (P.L. 99-662).

1.4 INTEGRATION WITH OTHER INDIVIDUAL ENVIRONMENTAL
REPORTS

In addition to this IER, the CEMVN is preparing a draft Comprehensive Environmental Document
(CED) that will describe the work completed and remaining to be constructed to complete the
HSDRRS. The draft CED will document the work completed by the CEMVN on a system-wide
scale. The draft CED will describe the integration of individual IERS into a systematic planning
effort. Overall cumulative impacts and future operations and maintenance requirements will also be
analyzed. Additionally, the draft CED will contain updated information for any IER that had
incomplete or unavailable data at the time it was posted for public review.

The draft CED will be available for a 60-day public review period. The document will be posted on
www.nolaenvironmental.gov, or can be requested by contacting the CEMVN. A notice of
availability will be mailed/e-mailed to interested parties advising them of the availability of the draft
CED for review. Additionally, a notice will be placed in national and local newspapers. Upon
completion of the 60-day review period, all comments will be compiled and appropriately
addressed. Upon resolution of any comments received a final CED will be prepared, signed by the
District Commander, and made available to any stakeholders requesting a copy.

Compensatory mitigation for unavoidable impacts associated with this and other proposed
HSDRRS projects will be documented in forthcoming mitigation IERs, which are being written
concurrently with all other IERs.

1.5 PUBLIC CONCERNS

This section presents a summary of the public concerns received regarding the proposed action.
In addition, section 6.1 lists public involvement meetings held for the project and the concerns
stated, while appendix B contains a public comment and response summary.

Comments at public meetings included concern that the community of Oakville be included as
part of the HSDRRS; that their community be provided risk reduction by construction of a levee
and floodwall system. Other public comments included a concern that construction of the
GIWW West Closure Complex, consisting of floodgates in the vicinity of the Hero Canal and the
Gulf Intracoastal Waterway would increase the likelihood that the levees along the north bank of
the Hero Canal would be overtopped by a hurricane-induced tidal surge. Additional concerns
included the perceived lack of integration of the federal and non-federal levee systems. During a
number of public meetings there were questions asked, concerning the construction completion
date for the 100-year level of risk reduction system.
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Residents of Oakville have strongly urged that Oakville be included in the risk reduction plan,
that no local residences or businesses be displaced, and that any hazardous waste issues
associated with the adjacent landfill be properly addressed. The Oakville residents were very
concerned about impacts to their community due to the floodwall access roads and the proposed
bridge required to traverse the floodwall across Hwy 23. Several questions were posed
concerning construction across Hwy 23 (Belle Chasse Hwy). Members of the public expressed
concern for daily traffic, pedestrian safety, and access to Hwy 23 during hurricane evacuations.
Additionally, residents near the Hero Canal expressed concern about encroachments onto their
properties required by enlargement of the Hero Canal Levee, and compensation levels for any
potential takings.

Additional commenters urged the consideration of alternative designs that did not impact nearby
wetlands or natural areas. Other concerns included the testing of borrow for toxins or other
pollutants, understanding who is responsible for closing floodgates and starting pumps, and
possible seepage in the vicinity of existing levees along the Mississippi River.

Local businesses along the Hero Canal have expressed a need for canal access during all
construction activities and that any proposed floodgate in the Hero Canal allow for barge traffic
similar to the Algiers Lock. In addition, local businesses requested that the location of proposed
levees take into account future business expansion plans.

1.6 DATA GAPS AND UNCERTAINTY

At the time of submission of this report, engineering evaluations have not been completed for the
proposed action and alternatives. The analysis of environmental impacts contained within this
IER represents the best possible estimate of qualified professionals utilizing preliminary designs.
Final selection and engineering details (e.g., location, type, and height of specific project
features, actual footprint) of the proposed action could vary from their current model.

Substantial changes to the proposed action resulting in further impact to the natural or human
environment would be addressed in a supplemental IER.

Future variations in the final engineering design, construction materials and methods, and the
discovery of new information could alter the impacts discussed in this document. For example,
construction costs and materials are expected to vary based upon numerous economic factors that
are difficult to predict. Impacts of the project to the local transportation infrastructure cannot be
fully quantified without final engineering designs, construction materials, and defined
transportation routes. The exact dates of construction within the project study area are
approximate at the time of this report’s development. Changes to the site that will occur between
the submission of this IER and the commencement of construction activities will alter impacts
and cannot be reasonably predicted with any substantial degree of resolution.

Thus, this analysis has been performed based on an incomplete level of design using reasonable
assumptions regarding the proposed action. While the alternatives identified are preliminary,
their basic function and their construction footprints should be substantially the same as currently
understood. The environmental impacts have been assessed broadly, allowing design to proceed
within the proposed footprint and with certain static features without compromising the integrity
of this assessment.

CHAPTER 2 ALTERNATIVES

2.1 ALTERNATIVES DEVELOPMENT AND PRELIMINARY
SCREENING CRITERIA
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NEPA requires that in analyzing alternatives to a proposed action a Federal agency considers an
alternative of “No Action.” Likewise, Section 73 of the WRDA of 1974 (Public Law (PL)
93-251) requires Federal agencies to give consideration to non-structural measures to reduce or
prevent flood damage. The CEMVN Project Delivery Team (PDT) considered a “no-action”
alternative and non-structural measures in this IER, discussed in sections 2.4.1 and 2.5.1,
respectively.

In addition to these mandated alternatives, a range of reasonable alternatives was formulated
through input by the CEMVN PDT, Value Engineering Team, engineering and design
consultants, Federal and state resource agencies, local government, and the public.

The “action” alternatives are comprised of varying alternatives. The CEMVN investigated all
possible alternative alignments to provide the most reliable, time sensitive and cost effective
solution with the least adverse environmental impacts within the WBV IER 13 study area (figure
3). Once a full range of alternatives was established, a preliminary screening was conducted to
identify alternatives which would proceed through further analysis. The criteria used to make
this determination included engineering, effectiveness, economic efficiency, and environmental
and social acceptability. Those alternatives that did not adequately meet these criteria were
considered infeasible and therefore were eliminated from further study in this IER.
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AREA OF RISK REDUCTION
= REFE £ EXISTING ALIGNMENT WITHIN

Bh: LT : PROJECT AREA
4 = (e + |NATIONAL AGRICULTURE
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Figure 33: IER #13 Study Area
2.2 DESCRIPTION OF THE ALTERNATIVES

Although it is the CEMVN’s intent to employ an integrated, comprehensive, and systems-based
approach to hurricane and storm damage risk reduction in constructing and/or raising the
HSDRRS to provide a 100-year level of risk reduction (LORR), each reach has its own range of
alternatives. For this reason planners have allowed unique local circumstances to guide
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decisions about individual reach alternatives. At the same time, the alternatives analysis and
selection remain integrated and comprehensive, considering reaches in relation to one another
and other past, current, and reasonably foreseeable actions by the CEMVN and other entities
within the project study area. The alternatives analysis also states how each alternative would tie
into other, adjacent HSDRRS projects to ensure that the functionality of the system as a whole
remains a priority in decision-making.

The report “Elevations for Design of Hurricane Protection Levees and Structures Lake
Pontchartrain, Louisiana and Vicinity Hurricane Protection Project and West Bank and Vicinity,
Hurricane Protection Project” provides detailed documentation of the coastal and hydraulic
engineering analysis performed to determine the 1 percent project design elevations for hurricane
protection projects (USDOD 2007). The report has been prepared to provide levee and structure
elevations so that the USACE could initiate detailed design and construction as described in the
4t Supplemental Appropriation, Public Law 109-234 of the One Hundred Ninth Congress.

All references to project feature elevations or El. (height) are design elevations for a specific
level of risk reduction (i.e. previously authorized, 100-year, etc.). For more information on the
existing flood protection system, the upgrades proposed, and details on risk and reliability visit
www.nolaenvironmental.gov.

The project is divided into two Reaches: Reach 1- improvements to the existing levee north of
the Hero Canal (photograph 1) where improvements are common to all alternatives; and Reach 2
- provision of a levee/floodwall system south of the Hero Canal in the vicinity of the community
of Oakville (photograph 2) where three alignments were considered in detail.

The existing Hero Canal levee, Reach 1, extends eastward approximately 2.3 miles along the
Hero Canal from its western terminus near the Gulf Intracoastal Waterway (GIWW) to near
Oakville. At its western terminus, Reach 1 ties into the GIWW West Closure Complex, as
discussed in IER 12. Land use in this part of the project area is partially rural with vegetative
cover and some industrial development along the Hero Canal’s north bank. Improvements to the
levee would include raising the height of the existing Hero Canal levee approximately 5.5 feet
over the current height, and widening the levee as required to meet the USACE design criteria
(USACE design criteria can be found at http://www.mvn.usace.army.mil/eng/hurrdesign.asp).

Reach 2 is near Oakville and south of the Hero Canal. This IER includes evaluation of
alternatives for protecting Oakville and nearby commercial and industrial areas. Land uses in the
area include a salvage yard and landfill, a restaurant/convenience store, churches, a cemetery, a
community park, residential properties, sections of 4-lane Louisiana State Highway 23 (LA 23),
among other uses. At its eastern end, reach 2 ties into the Mississippi River Levee (MRL)
system.

Alternatives. Four alternatives were evaluated for Reach 1 and 10 alternatives were considered
for Reach 2. During the preliminary screening process for reasonableness, constructability, and
probability that the alternative would meet the project purpose and need two alternatives were
eliminated from further consideration for Reach 1 and six alternatives were eliminated for Reach
2. The alternatives carried forward for detailed analysis are discussed in sections 2.3 and 2.4.
The alternatives eliminated from further consideration are described in section 2.5. A no action
alternative, as well as non-structural alternatives (sections 2.4 and 2.5), were evaluated for each
reach. The following is a list of the alternatives carried forward for a detailed analysis.

Reach 1

e No-Action Alternative
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e Alternative 1, Enlargement via protected side shift (proposed action)
e Non structural

e Hollow Core

Reach 2
e No-Action Alternative

e Alternative 1, Hero Canal closure structure with levee along eastern side of landfill and
Oakville included (bridge and gate options) (Proposed Action) (figure 4A)

e Alternative 3, Hero Canal closure structure with additional wetlands and Oakville
included (figure 4B)

e Alternative 5, Around Hero Canal and through landfill with Oakville included (figure 4C)

e Alternative 2, Hero Canal closure structure with additional wetlands enclosed and Oakville
included

eAlternative 4, Along Hero Canal crossing Hwy 23 straight to MRL excluding landfill and
Oakville

eAlternative 6, Around Hero Canal through landfill with Oakville impacted and included
eAlternative 7, Along Hero Canal crossing Hwy 23 to MRL excluding landfill and Oakville
eNon structural

eHollow Core

The discussion of levees, floodwalls, gates, and alignments associated with these alternatives are
excerpted from these reports: (1) Engineering Alternatives Report (EAR), WBV-09, Hero to
Oakville, March 5, 2008; (2) Hero Canal levees and Floodwalls, Hero Canal to Oakville Reach
— 1% Lift, Alternative Alignment Study, July 2006; (3) West Bank of the Mississippi River in the
Vicinity of New Orleans, LA (East of Harvey Canal) Feasibility Report and Environmental
Impact Statement, August 1994; (4) Supplemental Soils Report for the Hero Canal, September
1996; and (5) Planning — Planning Guidance Notebook, ER 1105-2-100 dated April 22, 2000.

All elevations (El.) throughout this IER are presented as North American Vertical Datum of 1988,
2004.65 (NAVD88). NAVDA88 uses one base monument located at Father’s Point, Quebec
Canada as Mean Sea Level (MSL). All other bench marks in North America are referenced to
that one base monument for NAVD88 elevations. The NAVD88 datum is now the standard
datum used by the surveying community. In addition, all elevations for any flood risk reduction
structures (i.e., levees, floodwalls, gates) presented here are design elevations. Design elevations
represent the final elevations that are necessary for a given structure to achieve the 100-year
level of risk reduction. Earthen flood risk reduction structures would typically be constructed, in
lifts, to elevations above the stated design elevation to account for settling and subsidence.
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Photograph 2: West Oakuville Street
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Figure 4: Alternatives carried forward for detailed analysis.
2.3 PROPOSED ACTION
2.3.1 Alternative Alignment 1

The PDT evaluated many factors in the process of identifying the overall best alternative to
provide hurricane and storm damage risk reduction. These factors included criteria such as risk
reduction and reliability, economic efficiency, environmental and social acceptability, cost,
schedule, operability, and maintenance. The review team investigated the use of floodwalls to
minimize footprint impacts to the environment, however, the loads in the landfill and the
geotechnical soil properties would create an unstable plane and exert a large unbalanced force on
the t-wall making this option impractical.

Use of the existing right-of-way (ROW) for the Hero Canal levee and innovation in design
served as guiding principles. Incorporation of these concepts in the early analytical stages
helped to avoid or minimize potential adverse environmental consequences. Other significant
factors considered were maximizing reliability of the system and minimizing impacts to the
environment and social systems. The selection of the proposed action, alternative 1, is the result
of internal and external meetings, public involvement, stakeholder comments, and field
investigations to determine the most feasible action, taking into consideration all applicable
factors and related parameters.

The proposed action for the existing levee north of the Hero Canal (Reach 1) is an earthen levee
enlargement on the protected side. Only one action alternative has been considered in detail for
bringing the existing levee north of the Hero Canal up to the standard of a 100-year level of risk
reduction. The alternatives, floodside shift or straddle alignment, were determined to be
unreasonable due to navigation and environmental impacts to the Hero Canal channel and
adjacent bottomland hardwood (BLH)system on the southern side of the Hero Canal (figure 5A,
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5B). This proposed action would follow the approved alignments as described in an
Environmental Impact Statement (USACE 1994) (figure 5C). Details are provided in section
2.3.1.1.

For Reach 2 (figure 5B sheet 1, figure 5B sheet 2), alternative 1 starts at the eastern end of the
proposed Reach 1 levee enlargement on the northern side of the Hero Canal and crosses the Hero
Canal via a new closure structure and follows the previously authorized levee alignment south
before turning east, generally following along the Industrial Pipe Inc, southern boundary until it
joins with an existing Plaguemines Parish non-Federal levee. A positive barrier system would be
installed on the protected side of the levee to clearly mark a no work area in order to prevent
future expansions of the landfill within the no work area. The proposed levee would again
proceed south and upon reaching the point where the existing non-Federal levee turns west, the
proposed levee would instead turn east towards LA 23. Floodgate structures would be
constructed across LA 23 and the existing New Orleans and Gulf Coast Railway Company
Railroad’s (NOGCR) railroad track. These floodgate structures would transition to an earthen
levee that would then tie into the Mississippi River Levee (MRL) section. An emergency bypass
road would be built to allow for authorized vehicles to bypass the LA 23 floodgates when they
are closed.

The option to build a floodwall and bridge across Hwy 23 was investigated, but due to public
concerns for socioeconomic impacts and safety the bridge option was not further developed.
Two new pump stations along reach 2 are proposed to allow for the expected drainage of
stormwater confined by the levees.

The 100-year elevation for all levees, floodwalls, and floodgates would be approximately 14
NAVDS88 in reach 1 and 14 - 16 feet NAVD88 in Reach 2. The proposed action for Reaches 1
and 2 are described in greater detail in sections 2.3.1.1 to 2.3.1.6. These reaches are arranged
spatially from north to south as the alternative runs from the GIWW toward Oakville to the
existing MRL.

2.3.1.1 Reach 1 - North of the Hero Canal (alternative alignment 1, proposed action)

The proposed action for Reach 1 is a protected-side shift, with all toe-to-toe growth occurring on
the protected side of the existing levee (figure 5B sheet 1)(diagram 1). This approach would
utilize undeveloped land on the protected side and construction would incur only minor
environmental impact. Additional actions to meet the newest design criteria would currently
require the relocation of one residential structure.

The existing Hero Canal levee consists of a 10-foot wide crown with 1V:3H side slopes on the
flood side, 1V:4H on protected side, and is below the currently authorized elevation of 10.5 feet
NGVD. The proposed action consists of raising the top of the levee elevation to a 100-year
elevation (+14 NAVD88), with a 10-foot wide crown, 1V:3H side slopes on flood side and
1V:4H on the protected side, and landside stability berms at varying elevations and slopes. All
improvements would be constructed on the protected side. Approximately 12,000 LF of levee
would be improved in this reach of the project (see diagram 1).

Access for construction of Reach 1 of the proposed action would be provided via staging areas
and access roads in between the existing levee and Walker Road. These staging areas and access
roads would be located in previously disturbed and cleared lands or existing public roads.
Improvements to gravel or dirt roads may be necessary.
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Figure 5A: Proposed alternative alignment 1
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Figure 5C: 1994 previously authorized alignment
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Diagram 11: Earthen levee construction diagram
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2.3.1.2 Reach 2 - Crossing the Hero Canal (alternative 1, proposed action)

For Reach 2 near Oakville (figure 5B sheet 2), alternative 1 begins at the Hero Canal levee just
west of the Industrial Pipe Inc. landfill and proceeds southward across the Hero Canal. A new
56-foot wide stoplog closure structure with T-wall transitions would connect the existing Hero
Canal levee on the north side to a new levee on the south side of the canal. A new 70 cfs pump
station would be constructed at the closure structure location to evacuate stormwater intercepted
by the levees and closure structure. The top of the proposed closure structure would be at an
elevation of 15 feet to 16 feet, with the bottom at an elevation of -10 feet to -12 feet. The
structure would be a stoplog gate with a crane mounted in place to allow for installing the
stoplogs and needles as needed for maintenance and or during a storm event.

During construction the stoplog closure would be built in phases, allowing continuous passage of
vessels in the canal. It may be necessary to dredge reaches of the Hero Canal in the vicinity of
the proposed gate to establish the designed depth for vessel passage. Dredged materials would
be used, if suitable, as borrow or, if not, disposed of in the designated disposal areas identified
for the WBV HSDRRS projects. This activity would increase the potential for the release of
suspended sediments into the water column.

The stoplog closure would allow for navigation throughout the canal; however, vessels
exceeding 52 feet in width would not be able to pass through the stoplog closure. The enclosed
area behind the stoplog closure would have a small pump station without any valves to allow
water levels to equalize. The stoplog closure would be opened only when flood waters recede
and the water level is approximately equal on both sides of the gate.

The structure foundations would be slabs founded on steel H-piles due to the very weak soil in
the project area. Both vertical and battered piles would be used to resist the water pressure from
either the direct (flooded) side or the reverse side. The surrounding walls would be cantilevered.
There would be a walkway on top of the walls.

Two abandoned barges are located in Hero Canal in the vicinity of the project footprint (figure
5B). In order for construction of the proposed action to proceed, the barges would have to be
removed.

2.3.1.3 Reach 2 - South of the Hero Canal Crossing (alternative 1, proposed action)

In 1994, the USACE approved the construction of a Federal levee south of the Hero Canal
(figure 5C). The majority of the levee alignment for alternative 1 follows the previously
approved alignment, but due to improved post Hurricane Katrina design standards the levee
footprint and elevation is wider and higher than what is discussed in the 1994 EIS. A new
earthen levee to elevation 14 feet would continue south approximately 1,400 LF from the Hero
Canal closure structure, and then turn east along the south side of the landfill for a distance of
approximately 1,360 LF where it would intersect with a non-Federal parish levee.

For levee designs south of the Hero Canal, various construction methods were considered to
address levee stability, including unreinforced levees with and without stability berms, levees
using deep soil mixing, and levees with geotextile-reinforcement and stability berms. Generally
the proposed levee section would have a crown approximately 10 feet wide with slopes of
1V:4H. If stability berms were added, they would extend outward on 1V:20H or shallower
slopes in order to meet the required design safety factors. Geotextile reinforced earthen levee
would be used when possible to reduce the environmental impact.
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2.3.1.4 Reach 2 - Non-Federal Levee Improvements (alternative 1, proposed action)

Beginning at the intersection of the non-Federal levee with the portion of Reach 2 described in
section 2.3.1.3, alternative 1 continues south along the non-Federal levee alignment for
approximately 400 feet. Improvements to the non-Federal levee in this area would impact
surrounding BLH. Any existing portions of the non-Federal levee would be razed to the
surrounding grade, with initial federal levee construction straddling the non-Federal levee
centerline. The Federal levee would be constructed to the HSDRRS authorized design elevation
of 14 feet.

2.3.1.5 Reach 2 - Pump Station, South Levee, and LA 23 Crossing (alternative 1, proposed
action)

In this portion of Reach 2 under alternative 1, the levee alignment continues south from the
landfill for approximately 400 LF then turns eastward. At this location, a new 150 cfs pump
station would be required to discharge intercepted stormwater. This pump station would
discharge into the existing Oakville drainage canal. A sluice gate at this location would allow
rain to drain during non-hurricane events and would be closed during storm events. The Reach
2, alternative 1 levee alignment in this area proceeds for a distance of approximately 1,773 LF
running through an area previously utilized as a FEMA trailer park. From the site of the former
FEMA trailer park, a T-wall (diagram 2) alignment runs south and east for approximately 485
feet. The T-wall alignment connects with new vehicular gate(s) across LA Hwy 23 then ties into
a railroad gate (photograph 3) across the New Orleans and Gulf Coast Railway Company
railroad tracks. The T-wall along the Reach 2, alternative 1 alignment would transition to an
earthen levee for approximately 551 LF and tie into the Mississippi River Levee. The T-wall,
vehicular floodgate(s), and railroad floodgate would be constructed to elevation 14 feet, which
includes 1.5 feet of structural superiority.

During a storm event, the vehicular and railroad gates would be closed. Vehicular traffic would
be detoured to an emergency bypass roadway. Such measures are necessary since LA 23 is the
primary vehicular access to and from lower Plaguemines Parish, and is a designated hurricane
evacuation route. The emergency bypass roadway would begin just south of the proposed
vehicular gate location, proceed east along an existing private road, and ramp up the Mississippi
River Levee. The bypass road is approximately 640 feet long and the ramp height would be
approximately 15 feet to 20 feet. At this point, the bypass road would continue north on top of
the Mississippi River Levee for approximately 915 LF. The bypass road continues down a ramp
off of the Mississippi River Levee to East Oakville St. East Oakville Street connects to LA Hwy
23. The bypass road would be hardened and designed for emergency and other authorized
vehicular traffic.

2.3.1.6 Reach 2 - Levee from the Railroad to the MRL (alternative alignment 1, proposed
action)

New earthen levee would be built from the railroad crossing to the MRL, a distance of
approximately 580 LF. This portion of reach 2, alternative 1 would be built to elevation 14 feet.

See table 1 for an overall summary of the project features required by the proposed action.
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Diagram 2: Typical T-wall diagram

Photograph 3: Typical railroad gate (shown open)
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Table 1: Summary of Project Features

Alternative 1 - 2057 Approximate Estimated Estimated Descriptions
Proposed Design Length (LF) New ROW Existing
Action Elevations Needed ROW Utilized
* (ft) (acres) (acres)
Hero Canal 14 12,250 LF a1 49 Existing Levee
levee (Reach 1) Levee Enlargement
56-foot wide
Stoplog Closure Stoplog Closure
Hero Canal Structure (70 Structure,
Crossing 16 cfs Pump 25 0 Pump Station
(Reach 2) Station), 400 — Floodwalls, Crane
500 LF Platform
Floodwall
Levee (Reach 2) 14 3,200LF Levee 54.9 0 NeWB'La’See n
New Levee along
Pump Station 1750-1850 LF non-Federal
and Levee 14 Levee, (150 cfs 6.7 0 Levee alignment,
(Reach 2) Pump Station) Tie-ins, New
Pump Station
400-800 LF
. Vehicular New T-
LA(ZR:);;LOZ?”Q 14 Gate(s) with T- 1 0 wall/Levee/
wall and Levee Vehicular Gate(s)
tie ins
NOGCR T-wall Railroad
Crossing 14 transitions and 0.5 0 Gate/Transition
(Reach 2) Railroad Gate T-wall
RR to MRL 14 500-600 LF 18 0 New Levee
Levee Levee
For Emergency
Bypass Road N/A 2,250 LF 0.22 N/A and Authorized
Vehicles

* Includes initial HSDRRS elevation plus likely settlement to the 2057 design year.

2.3.2 Alternative 1 Design and Construction Considerations

Overview of Design Consideration: For the alternative 1 proposed action, all flood protection
structures would be built to the HSDRRS elevation with a design year of 2057 (calculated to
provide a 100-year level of risk reduction). Levees would be constructed in lifts plus some
overbuild for initial settlement. Floodwalls would be constructed to 2057 elevation and some
hardened structures (like floodgates) would be constructed to the 2057 elevation plus 1.5 feet of
structural superiority.

Construction Duration and Materials: Construction durations for the proposed action are
estimated as follows: approximately 0.8 years for LA 23/NOGCR crossing, 1.4 years for levee
construction, and 1.4 years for Hero Canal closure structure. These estimates include
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construction based on initial build (2011), secondary lift and final lift construction to the 2057
design year (providing 100-year level of risk reduction).

Table 2 lists estimated construction material data for the proposed action. Over one million
cubic yards of fill material would be needed for the levee work alone.

Table 2: Alternative 1 Estimated Construction Materials

Reach 1 Reach 2
North of the Hero Canal South of the Hero Canal

Material Quantity Material Quantity

Fill 665,000 cy Soil 28,000 cy
Surfacing, Crushed 525 ¢ Sand 92,000 cy
Stone y Fill 600,000 Cy

Reinforced Geotextile 19,675 sy Reinforced Concrete 5,000 cy
Silt Fence 20,000 LF Sheet Pile 59,000 sf

Note: (cy — cubic yard, sf — square feet, sy — square yard, LF — linear feet).
*Approximations subject to change as engineering designs progress.

2.3.3 Other Necessary Actions
2.3.3.1 Armoring

Armoring may be required at a number of locations throughout the HSDRRS. These locations may
include: transition points (where levees transition into any hardened features such as other capped
levees, floodwalls, and pump stations), floodwall protected side slopes, pipeline crossings, and
earthen levees that are exposed to excessive wave overtopping during a 500-year hurricane event.
The specific locations have not yet been determined. Armoring types vary, but the following
materials are commonly used, and listed below in order of hardness:

e ACB - Articulated concrete blocks.

ACB/TRM — Articulated concrete blocks/turf reinforced mattress.

TRM — Turf reinforcement mattress.

TRM)/Grass - Turf reinforcement mattress which could allow a reduction to grass.

Well maintained grass cover.
2.3.3.2 Relocations

As needed, utilities would be relocated to cross the project area in accordance with existing
standards. Disruptions of service would be kept to a minimum.

2.3.3.3 Operation and Maintenance, Repair, Replacement, and Rehabilitation (OMRR&R)

In addition to initial construction activity, the proposed action includes all of the routine Operation
and Maintenance, Repair, Replacement, and Rehabilitation (OMRR&R) activities required to keep
this element of the HSDRRS at full operational capability. OMRR&R activities include mowing,
re-paving, repairs to the structures, in-kind replacement, etc., to be provided by Coastal Protection
and Restoration Authority of Louisiana (CPRA).

Draft Individual Environmental Report No. 13 23




West Bank and Vicinity
Hero Canal Levee and Eastern Terminus, Plaguemines Parish, Louisiana

OMRR&R of the HSDRRS would have minimal impact on the significant resources in the area.
Levees would be periodically mowed and herbicides might be used (on a very limited basis) around
control structures. The floodwalls and levees would be annually inspected and repaired, as needed,
to maintain design standards. This includes adding subsequent lifts of earthen material to levees in
order to address subsidence. The stoplog closure would require periodic equipment maintenance
and the crane would be replaced after 25 years. All activities would be conducted within the
established ROW and within previously disturbed areas. Temporary and localized maintenance-
related effects (e.g., noise, air emissions, increased traffic, temporary erosion and sedimentation,
etc.) might occur during OMRR&R work.

2.3.3.4 Temporary Flood Risk Reduction Contractually Required During Construction

As part of the construction process, temporary flood risk reduction measures would be required
whenever a reach of the existing floodwall or levee is degraded until the replacement floodwall or
levee was sufficiently completed to withstand floodwaters. Sufficiently completed is defined as the
time when the concrete in the replacement floodwall reaches a compressive strength of 4,000
pounds per square inch (psi) and all earthwork for the floodwall/levee replacement has been
completed. Typically, the contractor would provide temporary flood risk reduction through
installation of a cofferdam that would not diminish the flood protection of the existing facility or
the facility under construction. The contractor would maintain all temporary flood control
measures, including maintaining and operating drainage facilities. The contractor would provide,
maintain, and operate pumps of adequate capacities, for the removal of the water that could
accumulate in excavations within the areas protected by the temporary flood risk reduction facilities
during construction. All temporary pumps would discharge to the project’s flood side. The
contractor would remove all temporary flood control structures and incidental features when no
longer required. All material used in providing temporary flood control structures, and any debris
generated during their removal would be removed from the job site prior to completion.

Prior to beginning work, the contractor would submit for approval his proposed plan to accomplish
the specified temporary flood risk reduction. The submittal would be in accordance with Section
01330, “Submittal Procedures” and would include, but not necessarily be limited to the following:
1. Design and layout of temporary flood risk reduction works,

2. Methods and duration of maintenance of temporary flood risk reduction,

3. Methods, sequence, equipment and materials to be used for draining of excavations for
floodwall demolition and floodwall replacement, and

4. Method and sequence of removal, including disposal of materials.

These measures provide assurance that risk reduction would be maintained during the construction
process even in the event of significant flooding.

2.4 ALTERNATIVES TO THE PROPOSED ACTION

Three alternatives to the proposed action were considered in detail. These alternatives include
the no action alternative and alternatives 3 and 5.

2.4.1 No-Action Alternative

Under the no action alternative, the proposed action would not be constructed by the CEMVN.
The previously authorized levee alignment would be constructed, according to the plans
approved in the 1994 USACE West Bank EIS, using the newest design standards, which may
increase the footprint and/or elevation. The previously authorized alignment would include the
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existing Hero Canal levee, and a new levee extending from the existing Hero Canal levee along
the northern and western borders of the landfill, eventually tying into the existing non-Federal
levee to the south of Oakville. The authorized alignment did not close the polder because this
alignment did not include a levee reach that tied into the Mississippi River Levee. The
previously authorized alignment would provide the eastern section of the project area with
approximately 50-year level of risk reduction. This is the approximate level of risk reduction
(except for new levee improvements near the landfill and Oakville recently completed) afforded
the area prior to Hurricanes Katrina and Rita.

2.4.2 Alternative 3, Hero Canal Expanded

In alternative 3, Reach 1 is similar to alternative 1, Reach 1. All proposed construction methods
are the same as alternative 1. For Reach 2, the proposed stoplog structure across the Hero Canal
would be 961 feet west of the location for the structure proposed in alternative 1 (figure 6A).
Once across Hero Canal, alternative 3 Reach 2 is similar to alternative 1 Reach 2 in that it
proceeds essentially through BLH land and consists almost entirely of earthen levee construction
(figure 6B). However, natural system impacts are greatest for this alternative since this
alternative encloses more wetlands (approximately 53 acres).
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Figure 6A: Proposed Alternative 3

The major change for this alternative from alternative 1 is that it begins further west on the Hero
Canal Levee and extends further west through BLH land. After turning east through BLH land,
this alignment joins the non-Federal levee. From this point onward, the alternative 3 is exactly
the same as the proposed action. Alternative 3 considers all of the structure and levee
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engineering options as described in alternative 1. The total length for the entire alternative 3,
Reach 2 segment is approximately 7,900 feet (compared to appx. 5,500 feet for alternative 1,
Reach 2 and appx. 7,300 feet for alternative 5, Reach 2). Alternative 3, Reach 2 also requires a
pump station, floodgates across Hwy 23 and the NOGCR railroad, and a bypass road. Natural
system impacts are greatest for this alternative due to the impacted and enclosed wetlands. This
alternative is not recommended for implementation because it presents more impact to BLH and
cypress/tupelo swamp wetlands and is more difficult to construct, thereby increasing
construction duration.
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Figure 6B: Proposed Alternative 3
2.4.3 Alternative 5, Hero Canal through Industrial Pipe

In common with the other alignments considered, alternative 5, Reach 1 would include the same
improvements to the Hero Canal levee, except for the exit point (see figure 7A for general
alignment location). The alternative 5 alignment would not require the construction of a stoplog
closure structure across Hero Canal. Alternative 5, Reach 1 would begin on the existing Hero
Canal levee near the GIWW and extend eastward for 19,000 LF (compared to 12,000 LF for
alternatives 1 and 3). A portion of this 19,000 feet would be new levee that begins at the end of
the existing Hero Canal and continue east and then south at the end of the Hero Canal. The
alignment for the portion of Reach 2, alternative 5 near Oakuville is depicted in figure 7B. The
levee continues south past Hero Canal and transitions to a new T-wall through the landfill area
with four vehicular gates for access to active work areas. The T-wall continues south and then
turns west proceeding along West Oakville Street requiring relocation of approximately 16
residences on the north side of that street. ROW requirements would also encroach onto the
community park at the western end of West Oakville Street.
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Figure 7A: Proposed Alternative 5

The T-wall transitions to an earthen levee at the Oakville community park boundary and
continues west tying into the non-Federal levee. From the intersection with the non-Federal
levee, alternative 5 continues south and at the point where the non-Federal levee turns west, this
alternative alignment turns east to the MRL. This alternative has similar engineering options for
the LA 23 and NOGCR crossings as well as the levee and T-wall from the non-Federal levee to
the MRL as alternatives 1 and 3. The entire alternative 5, Reach 2 length would be
approximately 7,300 LF (5,000 LF earthen levee and 2,000 LF of floodwall).

The authorized elevation of the landfill combined with the vicinity soil properties creates an
instable plane, which would cause a large, unbalanced force on the alternative 5 T-wall.

Alternative 5 was not recommended as the proposed action because of impacts to residential
structures in Oakville and because of significant subsurface instability surcharging to the
proposed T-wall.
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Figure 7B: Proposed Alternative 5

25 ALTERNATIVES ELIMINATED FROM FURTHER
CONSIDERATION

2.5.1 Hollow Core Levees

Large amounts of borrow material are needed to construct the hurricane risk reduction system in
the New Orleans area to the levels required. The CEMVN considered several alternatives to
earthen levees that would reduce the quantity of borrow material required. One alternative
requiring less borrow material would be construction of a hollow core levee. The concept of the
hollow core levee system is that open sections fill with water from the bottom as the storm surge
rises. The combined weight of the concrete frame and its water-filled voids inside the frame
result in a gravity structure that is designed to resist hydrostatic forces (from a surge), while
resisting impact forces from possible vessel collisions. Hollow core levees are comprised of
trapezoidal shapes similar to earthen levees. The levee superstructure is comprised of sloped
side-walls with a flat-bottom slab, with access to the interior via steel grating or manholes in the
crest.

Water inlets or ports are incorporated into the cross-sections near the levee base on the flood side to
allow the section to flood with water to contribute to the overall weight for stability purposes. Shear
keys in the base are designed to protect against sliding under design loading conditions. The
substructure consists of a concrete base slab (pad) that would be supported by steel pipe piles.
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Excavation and granular backfilling would be required to construct the pile-supported concrete pad.
The concrete base slab serves a two-fold purpose. It distributes loads to the pile foundation as well
as serves as a “roadway” for cast-in-place construction.

Hollow core levees would not be advantageous to use in lieu of traditional reinforced levee sections
for this proposed project. The existing levees in Plagquemines Parish only need to be raised
approximately 4 feet to 6 feet. Hollow Core levees are costly and would require a massive footprint
to stabilize in the IER # 13 wetland terrain. Therefore, degrading an existing levee and replacing it
with a hollow core levee section would not be cost effective.

2.5.2 Reach 1 - Straddle and Flood Side Levee Construction

Originally, the options of straddle, flood side construction, and protected side construction were
considered. The existing Hero Canal levee is built near water’s edge, leaving little or no land
area for levee expansion. Straddle or flood side shift construction would require enlarging the
levee into the Hero Canal. Typically this is accomplished by placing fill at the toe of the existing
grade and proceeding out into the open water with a “mud wave” until the desired ground surface
elevation is achieved. Preliminary calculations of flood side expansion of a levee from elevation
10 feet to approximately 14 feet NAVD88 indicate that the toe of the existing levee would need
to be expanded at least 40 LF into the canal. The mud wave might push existing vegetation out
an addition 70 LF into the channel. Due to the relatively small size of Hero Canal,
approximately 200 feet in width, the mud wave would create considerable permanent impacts to
the canal and to the wetlands adjacent to it. These impacts would be avoided by building on the
protected side, which is currently pasturelands and small wooded plots. In addition,
improvements on the protected side allow for better opportunities in the future for increased
protection in this area.

2.5.3 Nonstructural Measures

The nonstructural measures alternative includes options that might significantly reduce flood
damage without the construction of major flood risk reduction structures. Such measures include
raising residential and commercial structures in flood prone areas, structure relocation, and
rezoning, among others. Generally, each of these potential options incurs high costs and could have
high socioeconomic impacts, while providing limited and varying levels of flood damage relief.

According to Section 73 of WRDA, ER 1105-2-100, non-structural measures can be considered
independently or in combination with structural measures. Independently, nonstructural measures
cannot achieve the federal statutory mandate of 100-year level of risk reduction in the project area.
Nonstructural measures reduce flood damages without significantly altering the nature and extent of
flooding, so a gap would occur in the required 100-year level of risk reduction for the WBYV if this
option were pursued. Flood damage reduction is achieved from nonstructural measures by
changing the use of the floodplain, or by accommodating the uses there to the flood hazard. The
typical non-structural measures employed to reduce flood damage risk include structure
relocations, raising of structures, flood proofing, and regulation of the use of the floodplain.

2.5.3.1 Structure Relocations

One way to reduce damages from storms and hurricanes is a mandatory public acquisition of
vulnerable properties in areas subject to flooding. Acquisitions would be accomplished pursuant to
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, which
mandates financial assistance to owners of properties affected by Federal actions. Accordingly, a
nonstructural program based on acquisition of commercial and residential properties in flood-prone
areas would be subject to these guidelines, including payment of just compensation for the acquired
properties and payment of Uniform Relocation Assistance Benefits under Title 11 of the Uniform
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Act for the displacement of individuals, families, businesses, farms, and non-profit organizations.
Two primary options exist under this alternative: (1) relocation of the structure to a comparable site
outside of the area of flooding; and (2) acquisition of the structure and site by the local sponsor for
demolition of the structure. Neither of these options is considered as viable under the existing
circumstances. The entire Belle Chasse polder, town of Oakville, and industry along the eastern end
of the Hero Canal would require relocation if excluded from the HSDRRS. Acquisition and
relocation would be both very expensive (approximately 1.5 billion dollars) and would not reduce
the risk of storm damage and flooding to vulnerable commercial, industrial, and residential
structures in Plaguemines Parish.

2.5.3.2 Raise in Place

This form of flood proofing would require elevating all commercial and residential properties
subject to flooding in the study area above the 100-year flood level. In addition, certain
infrastructure that needs to continue operating in a flood event might have to be raised also,
including roadways, public buildings and certain utilities. The average cost of elevating residential
structures in the New Orleans area has been estimated at $95 per square foot (USACE 2007). The
cost of raising a typical 1,800-square-foot residence would amount to approximately $171,000 and
the cost of raising all the residential structures in the polder would be approximately 1.1 billion
dollars. Since the proposed action would be a component in the overall system of levee
improvements in the WBV, all residential structures in the WBYV would need to be raised if the
raise-in-place program was implemented for the Hero Canal levee reach.

2.5.3.3 Floodproofing

Flood proofing can be used to reduce flood damages by modifying structures and relocating
building contents. Flood proofing involves techniques to keep water out of structures, as well as
reducing the damaging effects of inundation. Raising the structure is a primary technique that can
be used as part of a collective action. This can be done either when the building is under
construction or through retrofitting of an existing structure. For purposes of compliance 