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SECTION 1
Introduction

This document describes the compensatory mitigation plan for unavoidable habitat impacts
to bottomland hardwood forest (BLH) and brackish and saline marsh associated with the
construction of Reach F of the Morganza to the Gulf (MTG) project, as described in SEA
#602. Reach F encompasses approximately 4 miles of the overall 98-mile MTG levee
system. Though efforts were taken to avoid and minimize habitat impacts, the Proposed
Action for Reach F would still result in unavoidable impacts to fish and wildlife resources
which requires development of a compensatory mitigation plan in accordance with Engineer
Regulation (ER) 1105-2-100 and 33 USC 2283. The 2013 PACR/RPEIS contained a
mitigation plan to compensate for impacts to fresh, intermediate, brackish, and saline
marshes as well as swamp and BLH habitats that would be incurred from implementation of
the constructible features of the overall MTG project identified at that time. Due to the age of
that mitigation plan and change in existing conditions and policy, that mitigation plan has
been revised for Reach F in SEA #602 and for the overall MTG project in the SEIS.
Approximately 31.18 AAHUs of brackish and saline marsh and 3.2 AAHUs of BLH-Wet
would require mitigation from construction of Reach F. The mitigation plan described in this
appendix includes the purchase of mitigation bank credits as well as the potential
construction of USACE-constructed (Corps-constructed) mitigation projects. Consistent with
the mitigation plan for BLH impacts identified in Reach A EA #598, the purchase of in-kind
mitigation bank credits would be pursued to mitigate Reach F’'s BLH impacts. The purchase
of mitigation bank credits would also be pursued for Reach F’s brackish and saline marsh
impacts. If brackish and saline marsh mitigation is unable to be accomplished solely through
the purchase of mitigation bank credits as planned, then construction of one of the Corps
constructed mitigation alternatives would be pursued. For any of the Corps constructed
alternatives, the brackish/saline mitigation need for Reach F would occur within larger
polygons that could be utilized to mitigate all currently estimated brackish and saline marsh
impacts for the whole MTG alignment. Analysis of the impacts associated with implementing
the Reach F mitigation plan can be found in Section 4 of SEA #602.
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SECTION 2
Requirements

The authority and requirements for compensatory habitat mitigation are founded in Federal
laws and regulations. The legal foundation for habitat mitigation to offset unavoidable habitat
losses caused by USACE water resources projects includes the Clean Water Act, the Water
Resources Development Act (WRDA) of 1986, Section 906, as amended by subsequent
WRDAs, the Fish and Wildlife Coordination Act and other environmental laws. These laws
are implemented and administered through rules, guidance, regulations, and policies issued
by the agencies in the Executive Branch. The relevant laws and regulations specific to
compensatory habitat mitigation planning for Corps of Engineers civil works projects are
listed in Section 19 of this plan. The specific procedures followed to develop this
compensatory habitat mitigation plan are found in 33 USC 2283 and Engineer Regulation
(ER) 1105-2-103. Mitigation for other types of impacts, such as for cultural resources, or
noise may also be part of a project. Efforts to avoid, minimize, or rectify impacts, not directly
related to fish and wildlife habitat impacts are not covered in this Mitigation Plan and would
be found elsewhere in SEA #602, if projected to occur.

Compensatory habitat mitigation is defined as “the restoration (re-establishment or
rehabilitation), establishment, enhancement, and/or in certain circumstances preservation of
aquatic resources for the purposes of offsetting unavoidable adverse impacts which remain
after all appropriate and practicable avoidance and minimization has been achieved” (see 40
CFR 230.92). Implementation guidance for Section 1163 of the WRDA of 2016 requires
functional assessments be performed to define habitat impacts and to set mitigation
requirements for impacted habitats.
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SECTION 3
Coordination and Collaboration

ER 1105-2-100, APPENDIX C, SECTION C-2(A) AND SECTION C-3(B)

Development of this mitigation plan has involved extensive coordination and collaboration
with the state (Louisiana) and Federal agencies on the project delivery team (PDT) as well
as the project’s non-Federal sponsor (NFS) who together contributed expertise and
information used for the identification of habitat impacts and the development of the
compensatory mitigation plan. Public comments on the SEA and the mitigation plan were
solicited during the National Environmental Policy Act (NEPA) public comment period for the
Draft SEA #602 from 27 February 2026 through 30 March 2026. Additional details on public
involvement efforts can be found in Section 5 of SEA #602, Coordination and Public
Involvement, and in Appendix N, Public Comments.

Regular meetings were held with the interagency team to provide opportunities for feed-back
on the SEA and development of this mitigation plan. Meetings were held with a habitat
evaluation team (HET) comprised of members from MVN, USFWS, NMFS, NFS, LDWF, and
LDCE. A smaller habitat evaluation team (HET) comprised of MVN, USFWS and NMFS
biologists was established to conduct the habitat impact analysis using the Wetland Value
Assessment (WVA) model. Bi-weekly meetings were held with the USACE Project
Development Team (PDT), the NFS, cooperating agencies, and the HET throughout the
planning process for the compensatory mitigation plan. The USACE will continue to
coordinate and seek input from these agencies during advanced design and execution of the
mitigation plan.

Under NEPA, a cooperating agency is a Federal agency, other than the lead agency, that
has jurisdiction by law or special expertise with respect to any environmental impact involved
in a proposed major Federal action or its reasonable alternatives. The cooperating and
participating agencies for the Morganza to the Gulf project are listed below.

United States Fish and Wildlife Service (USFWS)
National Marine Fisheries Service (NMFS)
Environmental Protection Agency (EPA)

Louisiana Department of Wildlife and Fisheries (LDWF)

Louisiana Department of Conservation and Energy (LDCE)

These agencies may identify specific mitigation measures it considers necessary to allow
the agency to grant or approve an applicable permit, license, or related requirements or
concurrences. In those instances, the cooperating agency shall cite the applicable statutory




Reach F, Hurricane and Storm Risk Reduction Project Morganza to the Gulf, Terrebonne Parish, Louisiana
Appendix F: Compensatory Mitigation Plan

authority for the requirements. Although the project NEPA document will discuss which plans
were adopted and which were not, the compensatory mitigation plan should include the
adopted agency plans. When another agency's mitigation is adopted, the applicable
statutory authority should be cited. Specific agency mitigation measures, or plans are
described in detail in Table F:3-1 for the 2013 PACR/RPEIS (included below) and for Reach
F more specifically in Section 2.2.6 of SEA #602.

Table F:3-1. Positions and Recommendations from the Fish and Wildlife Coordination Act
Report (FWCAR) associated with the 2013 Revised Programmatic Environmental Impact
Statement (RPEIS) dated 28 March 2013

Mitigation Recommendation Adopted by Corps of Engineers?

Mitigation measures should be constructed
concurrently with the features that they are | concur
mitigating (i.e., mitigation should be completed no
later than 18 months after levee construction has
begun. Completion of mitigation means that initial
fill elevations have been achieved. If mitigation is
provided via an in-lieu fee program, completed
mitigation would be achieved when credits were
purchased from an approved mitigation bank.

If mitigation is not implemented concurrent with
levee construction, the amount of mitigation | concur
needed should be reassessed and adjusted to offset
temporal losses of wetland and EFH.

Proposed mitigation in the open water area south | Concur
of Falgout Canal should be coordinated with
ongoing Corps Regulatory Branch mitigation plans
to avoid conflicts.

In coordination with the Service and other fish and | Concur
wildlife conservation agencies, the Corps should
address EPA’s 12 requirements for each mitigation
measure (Appendix B)

Mitigation performance should be assessed using | Concur
the final performance criteria currently being
developed by the Corps and natural resource
agencies for HSDRRS

The Service and other fish and wildlife conservation | Concur
agencies should be consulted in the development
of plans and specifications for all mitigation
features and any monitoring and/or adaptive
management plans.
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Unavoidable impacts to wetlands within Mandalay
NWR should be mitigated on the refuge

Concur

The acreage of marsh created to mitigate project
impacts should meet or exceed the marsh acreage
projected by the HET for target year 5. If
deficiencies occur in year 5 acres, additional
mitigation shall be provided.

Concur

The Corps should remain responsible for marsh
mitigation until the mitigation is demonstrated to
be fully compliant with success and performance
criteria. At a minimum, this should include
compliance with the requisite vegetation,
elevation, acreage, and dike gapping criteria.

In accordance with the project's statutory
authority, the proposed mitigation actions would
include construction, with the Non-Federal
Sponsor (NFS) responsible for operation,
maintenance, repair, restoration, and
rehabilitation (OMRR&R) of functional portions of
work as they are completed. On a cost shared
basis, USACE would monitor completed
mitigation to determine whether additional
activities (ex. further construction, additional
plantings, etc.) are necessary to achieve
mitigation success. USACE would undertake
additional actions necessary to achieve mitigation
success in accordance with cost-sharing
applicable to the project and subject to the
availability of funds. Once USACE determines
that the mitigation has achieved specified initial
success criteria, monitoring & maintenance would
be performed by the NFS as part of its OMRR&R
obligations. If, after meeting initial success
criteria, the mitigation fails to meet subsequent
success criteria, USACE would consult with other
agencies and the NFS to determine whether
operational/management changes would be
sufficient to achieve ecological success criteria. If,
instead, structural changes are deemed
necessary to achieve this success, USACE would
instruct the NFS to implement adaptive
management measures in accordance with
contingency plans and subject to OMRR&R cost-
sharing requirements, availability of funding, and
current budgetary and other guidance.

purposes, and adjacent affected wetlands, should
be monitored over the project life to evaluate
project impacts, the effectiveness of compensatory

To avoid shortfalls in marsh creation acreage, the | Concur
contractor should be required to guarantee the

creation of at least the target acreage of marsh
platform, or excess acres should be created.

The acreage of marsh created for mitigation | Concur
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mitigation measures, and the need for additional
mitigation should measures prove insufficient.

Dredged material borrow pits, including those | Concur
utilized to create marsh for mitigation purposes,
should be carefully designed and located to
minimize  anoxia problems and excessive
disturbance to area water bottoms, and to avoid
increased saltwater intrusion.

If applicable, a General Plan should be developed | Concur
by the Corps, the Service, and the managing
natural resource agency in accordance with
Section 3(b) of the FWCA for mitigation lands.

If mitigation lands are purchased for inclusion | Concur
within a NWR, those lands must meet certain
requirements. A summary of some of those
requirements was provided in appendix C to our
May 2012 Coordination Act Report. Other land-
managing natural resource agencies may have
similar requirements that must be met prior to
accepting mitigation lands; therefore, if an agency
is proposed as a manager of a mitigation site, they
should be contacted early in the planning phase
regarding such requirements
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SECTION 4

Inventory and Categorize Ecological
Resources

ER 1105-2-100, APPENDIX C, SECTION C-4(G)(1)

The Morganza to the Gulf (MTG) project area is situated within the Barataria-Terrebonne
estuary. This estuary extends from the west bank levees of the Mississippi River (north and
east) to the East Guide Levee of the Atchafalaya River (west) to the Gulf of Mexico (south)
and to the town of Morganza (north). The Barataria Basin covers about 1,551,800 acres
while the Terrebonne Basin covers an area of about 2,063,500 acres. The MTG project area
lies at the southern end of the estuary and contains a complex of habitat types, including
natural levees, lakes, swamps, marshes, and bayous formed from sediments of abandoned
Mississippi River deltas. Elevations in the project area vary. Near Houma, the elevation is
approximately 10 feet (NGVD 88). The elevation along the bayou ridges is four to five feet
(NGVD 88) and less than one foot (NGVD 88) near the Gulf of Mexico.

Data from USGS National Land Cover Database (2006) reveal that 50 percent of the MTG
project area is emergent herbaceous wetlands (fresh to intermediate and brackish marshes
to saline). The remaining wetlands consist mainly of woody wetlands (primarily bald
cypress/tupelo swamps and bottomland hardwood forest), which comprise about 14 percent
of the project area. Open water comprises a majority of the remaining area (about 23
percent) and includes the Atchafalaya River and numerous bayous and drainage canals.
Only about 12 percent of the MTG project area has been developed.

Reach F of the Morganza to the Gulf project is on the southwestern side of the levee system
alignment, located in the Terrebonne basin. Terrebonne basin is an abandoned delta
complex experiencing some of the highest rates of subsidence and land loss in coastal
Louisiana due, in part, to dewatering and compaction of unconsolidated organic sediments.
Terrebonne basin contains over 725,000 acres of wetlands, including more than 150,000
acres of swamp and nearly 575,000 acres of marsh, with a gradient of fresh marsh
(including flotant marsh) further inland to brackish and saline marsh closer to the Gulf of
Mexico. Major waterways divide Terrebonne basin into three main subbasins: The Verret
subbasin, The Penchant subbasin, and the Timbalier subbasin.

Reach F is located within the Timbalier subbasin. The Timbalier subbasin has very limited
freshwater inflow coming from rainfall and occasional high flows from the Atchafalaya River
via the Gulf Intercoastal Water Way (GIWW) to the Houma Navigation Canal (HNC) and
Grand Bayou Canal and is rapidly converting to an open estuary. The Timbalier subbasin is
located between Bayou du Large to the west and Bayou Lafourche on the east. It is
bounded on the south by the Gulf of America and on the north by the GIWW. The northern
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portion of the interdistributary basin between Bayou du Large and Bayou Grand Caillou
supports an extensive zone of cypress swamp. Dead swamps and low-salinity marshes
grade into brackish and saline marshes south of the living swamps. During periods of low
river stages, and especially during the fall, brackish conditions prevail throughout this area.

Louisiana Highway 57 crosses the interdistributary basin between Bayou Grand Caillou and
Bayou Petit Caillou. That highway separates the Lake Boudreaux Basin from the saline
marshes to the south. Living and dead cypress swamps occur in northern portions of the
Lake Boudreaux Basin; most of the northern area is occupied by low-salinity and brackish
marshes. The lower Lake Boudreaux Basin consists primarily of brackish and saline
marshes amid large open water areas.

The interdistributary basin between Bayou Petit Caillou and Bayou Terrebonne is bisected by
Bush Canal. Brackish marshes north of that canal are protected by an existing hurricane
protection levee system, and tidal exchange is regulated by water control structures. The
saline marshes south of Bush Canal are not enclosed by a levee system.

Of the marshes located between Bayou Terrebonne and Bayou Pointe au Chien, the MTG
study area includes only those areas north of Lake Barre. Open water and remnants of
brackish marsh dominate the northern portion of that area. The southern portion of the MTG
study area is dominated by broken saline marshes located along the northern shore of Lake
Barre and Lake Felicity.

The Grand Bayou interdistributary basin lies between Bayou Pointe au Chien and Bayou
Lafourche. Some fresh marsh remains in the extreme northwestern portion of this basin.
Most of the basin, however, is dominated by brackish and saline marshes.

The HET investigated the habitat resources found in the project area using existing available
information. Sources of existing available information included those obtained from resource
agencies, published reports, agency records, and pre-existing field investigations. Table F:4-
1 describes how each data source was utilized in developing the mitigation plan.

Table F:4-1. Data Sources

Year Source of Information Information Use in Mitigation Planning
1984 USFWS The Ecology of Delta Marshes of | Identification of habitat types and
Coastal Louisiana locations in the project area.
2005 USACE, Engineer Louisiana Coastal Area — Conceptual ecological model of
Research and Ecosystem Restoration Study — | study area wetlands.

Development Center Appendix C Hydrodynamic and
Ecological Modeling

2007 USGS and Clemson Ecology of Tidal Freshwater Characterize significance and
University Forested Wetlands in the scarcity of habitat resource.
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Southeastern U.S.

Environmental Cabinet
(www.eec.ky.gov)

swamp

2013 USACE, New Orleans Lake Pontchartrain Vicinity Source of potential mitigation sites

District Hurricane Protection Project
Mitigation
2014 USACE, New Orleans West Shore of Lake Source of mitigation measures and
District Pontchartrain — Feasibility Study | alternatives. Monitoring and

— Appendix K — Mitigation & adaptive management protocols
Monitoring & Adaptive and ecological success criteria.
Management Plan

2016 USFWS/NatureServe Rapid Assessment Metrics to Characterize significance and
Enhance Wildlife Habitat and scarcity of habitat resources
Diversity within Southern Pine
Ecosystems, Volume 1 (draft)

2017 USGS Land Area Change in Coastal Historic Land Loss Rates
Louisiana (1932 to 2016)

2018 Interagency Team Interagency field visit report Inventory and forecast mitigation
(USACE, Federal & site resources and conditions. Data
state resource for habitat models.
agencies)

2023 LDWF Natural Communities Fact Source for information on resource

Sheets significance, including rarity
ranking, by habitat type

2023 CWPPRA Basin Data Existing Conditions and Ecological

resources for Terrebonne basin

2023 EPA Wetlands Information Ecological Resources (Bottomland

Hardwoods)
2023 Kentucky Energy and Spotlight on Cypress (tupelo) Ecological Resources (Swamps)

Table F:4-2 presents the habitat resource impacts in the project area requiring mitigation.
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Table F:4-2. Impacted Ecological Resources

Total
Total MTG Estimated Estimated
Habitat Impacts Reach F Location of Impact
(from 2013 RPEIS) Impacts
(2025)
Brackish/Saline Marsh 1,778 acres 74.3 acres Brackish: North of the Bayou Grand
Caillou Floodgate
Saline: South of the Bayou Grand
Caillou Floodgate
Wetland Bottomland 520 acres 6.7 acres The northern part of the Reach F
Hardwood levee alignment

4.1 HABITATS ASSOCIATED WITH REACH F

Coastal wetland types within the project area for Reach F include fresh and intermediate
marsh, brackish and saline marsh, and BLH. This document will focus on brackish and
saline marsh and BLH habitat since these are the habitats that would be affected by the
proposed action. Additionally, these impacts would occur to wetlands within the Louisiana
Coastal Zone. More information can be found below:

Wetland Bottomland Hardwoods

Bottomland hardwoods (BLH) are alluvial-forested wetlands typically found throughout
southern Louisiana in the deltaic plain of the Mississippi River (Hodges, 1997). In coastal
BLH forests stressed by prolonged inundation, the less water tolerant tree species gradually
die out leaving the more water tolerant bald cypress (Taxodium distichum) and water tupelo
(Nyssa aquatica) present (Kiem et al. 2013). BLH found in coastal portions of the project
area occur primarily on the natural levees of distributary channels. Dominant vegetation may
include sugarberry (Celtis laevigata Willd), water oak (Quercus nigra L.), live oak (Quercus
virginiana Mill.), bitter pecan (Carya aquatica (Michx. f.) Nutt.), black willow (Salix nigra
Marshall), American elm (Ulmus americana L.), Drummond red maple (Acer rubrum L.),
Chinese tallow-tree (Triadica loureiro), boxelder (Acer negundo L.), green ash (Fraxinus
pennsylvanica Marshall), baldcypress (Taxodia Rich.), and elderberry (Sambucus L.).
Cypress-tupelo (Nyssa L.) swamps are located along the flanks of larger distributary ridges
as a transition zone between bottomland hardwoods and lower-elevation marsh or scrub-
shrub habitats. Cypress-tupelo swamps exist where there is little or no salinity and usually
minimal daily tidal action.
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Brackish and Saline Marshes

Brackish marshes are characterized by low to moderate daily tidal energy and by soils
ranging from firm mineral soils to organic semi-floating soils. Freshwater conditions may
prevail for several months during early spring; however, low to moderate salinities occur
during much of the year, with peak salinities in late summer or fall. Vegetation is usually
dominated by saltmeadow cordgrass (Spartina patens), but also includes saltgrass
(Distichlis spicata), saltmarsh cordgrass (Spartina alterniflora), three cornered grass, leafy
three-square (Schoenoplectus maritimus), and deer pea. Shallow brackish marsh ponds
also support beds of widgeongrass. Two other major autotrophic groups in brackish marsh
are epiphytic algae and benthic algae. Vertebrate species population levels are generally
higher in brackish marsh compared to saline marsh. Salinity averages about 8 ppt, and this
community may be changed to another marsh type by shifts in salinity levels. Brackish
marshes also act as nursery areas for myriads of larval forms of shrimp, crabs, redfish,
seatrout, and menhadden, etc., and as important waterfowl habitat. Marshes function as a
nitrogen and phosphorus sink, thereby improving the quality of water that passes through
this ecosystem and can also alleviate the effects of storms and flooding by acting as a buffer
and providing storage for large amounts of water (LDWF & BTNEP).

Saline marshes occur along the southern fringe of coastal wetlands. Those marshes usually
exhibit firm mineral soils and experience moderate to high daily tidal energy. Saline marshes
are found across coastal Louisiana and generally occur adjacent to, or at the interface of,
coastal lands with open waters of the Gulf. Saline marshes can vary in size from 1-15 miles
in width and small pools or ponds are often scattered throughout. These marshes are
regularly tidally flooded, flat, polyhaline areas dominated by salt-tolerant grasses. Vegetation
is dominated by saltmarsh cordgrass, but also includes black needlerush (Juncus
roemerianus), saltgrass, saltmeadow cordgrass, and leafy three-square. Submerged aquatic
vegetation is rare. Microscopic algae on the surface of vascular plants, and benthic algae
(usually diatoms) living on or in the marsh sediment are two other major groups of
autotrophs found in salt marsh. Mean salinity of a Louisiana salt marsh is about 16 ppt and
the area of salt marsh is increasing due to salt-water intrusion resulting in shifts in marsh
salinity levels and plant species composition. Saline marshes also act as nursery areas for
myriads of larval forms of shrimp, crabs, redfish, seatrout, and menhadden, etc., and as
important waterfowl habitat. Marshes function as a nitrogen and phosphorus sink, thereby
improving the quality of water that passes through this ecosystem and can also alleviate the
effects of storms and flooding by acting as a buffer and providing storage for large amounts
of water (LDWF & BTNEP).
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SECTION 5
Determine Significant Net Losses

ER 1105-2-100, APP C, PART C-4(G)(2)

A significance assessment was conducted to determine which significant resources were
being impacted by the project. This assessment assists teams in understanding the
ecosystem impacts of the parent project and the linkages of the resources to other parts of
the system or watershed. The impacted resources are recognized as significant across
institutional, public, and technical perspectives.

Table F:5-1 presents additional information characterizing the significance of the resources
from a national, regional, and state perspective. This determination is based upon the
factors of significance and the magnitude of unavoidable project impacts.
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Table F:5-1. Ecological Resource Significance

Significance — Is the Resource Scarce or Unique at Various Levels?
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nutrients, processing
organic wastes, and
reducing sediment
before it reaches
open water.

Mississippi floodplain,
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From a planning perspective the ecological significance of the habitats is useful in defining
the goals and objectives of the compensatory mitigation plan.

Existing conceptual ecological model (CEM) was used to identify the major stressors and
drivers affecting in-kind compensatory mitigation projects (Figure F: 5-1, Table F:5-2 and
F:5-3). The conceptual models do not explain all possible relationships between the factors
influencing a potential mitigation project. The models present the most relevant relationships
and factors affecting the ability of a mitigation project to produce the required number of
habitat units. Coupled with strategies (presented in Section 7), the models were used to
identify measures to address habitat needs in the potential mitigation sites.

Louisiana contains one of the largest expanses of coastal wetlands in the contiguous United
States and accounts for 90 percent of the total coastal marsh loss occurring in the nation
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(USACE 2011). Coastal wetlands provide habitat for migratory birds, wildlife, finfish,
shellfish, and other aquatic organisms including threatened or endangered species. In
addition, these ecosystems provide protection from wave action, erosion, and storm damage
and offer various consumptive and non-consumptive recreational opportunities in Louisiana.

Analysis of historic landscape change in Louisiana shows that coastal Louisiana lost
approximately 4,883 square kilometers from 1932 to 2016 (USGS, 2017). The need to
minimize the loss of coastal wetlands in Louisiana has been recognized by the U.S.
Congress as well as the state of Louisiana and many others. Title VII of WRDA 2007
authorized the LCA program. The CWPPRA or Breaux Act provides for targeted funds to be
used for planning and implementing projects that create, protect, restore, and enhance
wetlands in coastal Louisiana. CIAP was authorized by Section 384 of the Energy Policy Act
of 2005 to assist coastal states and their political subdivisions in mitigating the impacts from
Outer Continental Shelf oil and gas production. The state of Louisiana is also concerned
about the impacts of ongoing losses of coastal wetlands and has prioritized development
and of and regular updates to a Comprehensive Master Plan for a Sustainable Coast (2007,
2012, 2017, 2023) that outlines a strategy for the state’s long-term investment in coastal
protection and restoration.

Of all basins in coastal Louisiana, Terrebonne basin has experienced the greatest decrease
in wetland area, with a net loss of 1,302 square kilometers observed between 1932 and
2016 (USGS, 2017). Land loss rates in Terrebonne basin are also some of the highest
across coastal Louisiana. Projecting the historic loss rate over the next 75 years, an
additional 200,000 acres could be lost, but this amount could be even greater with higher
expected rates of relative sea-level rise (USACE 2010). Principal impacts to the marshes in
the project area are due to high rates of subsidence and lack of sediment input combined
with storm surge and associated erosion and saltwater intrusion.
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Figure F:5-1. Southwest Coastal Louisiana Conceptual Ecological Model (Louisiana Coastal Area Southwest Coastal Study ERDC
TN-EMRRP-EBA-22 (August 2014))
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Table F:5-2. Conceptual Ecological Model (USACE 2023 Maurepas SEIS Appendix G)

Alternatives/Ilssues/Drivers Brackish and Saline Marsh

Subsidence -

Sea Level Rise -
Runoff -

Storm Induced +/-

Salinity Impacts -

Wave Action -

Storm Surge -

Vegetative Invasive Species -

Herbivory -

Hydrology (water table; wet/dry days; soil inundation) +/-

Topography (elevation) +/-

Key to Cell Codes:
- = Negative Impact/Decrease

+ = Positive Impact/Increase

+/- = Duration Dependent
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Table F:5-3. Conceptual Ecological Model (USACE 2023 Maurepas SEIS Appendix G)

BLH Mitigation Banks
Alternatives/Issues/Drivers
Freshwater Input +/- *
Salinity Impacts - *
Subsidence - *

Sea Level Rise -
Runoff - *

Vegetative Invasive Species -

Herbivory - *
Hydrology +/- *
Topography (elevation) +/- *

Key to Cell Codes:

- = Negative Impact/Decrease

+ = Positive Impact/Increase

+/- = Duration Dependent

*Issues and drivers assumed to be addressed by Mitigation Bank sponsors

Based upon the types of habitats in the project area the HET determined that WVA models
were the appropriate tools to assess the Morganza to the Gulf project’s impacts on fish and
wildlife habitat. The WVA models are certified for use by the USACE Ecosystem Restoration
National Planning Center of Expertise (ECO-PCX) for various marsh types (including
brackish and saline marsh), and Wetland BLH habitat. Model outputs measure habitat value
in average annual habitat units (AAHU). The WVA models are the standard tools utilized for
assessing mitigation potential at various alternative mitigation sites across coastal Louisiana
and throughout this watershed.

Table F:5-4 displays the model output results for each of the impacted habitat types. The
impacts are quantified using AAHUs. Additional details on the use of the model and the
results of the analysis are presented in the SEA.
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Table F:5-4. Habitat Impacts Reach F

Habitat Type Brackish and Brackish and Bottomland Bottomland
Saline CZ Marsh | Saline CZ Marsh Hardwood Hardwood
Impact AAHUs Impact Acres Impact Impact Acres
AAHUs
Total Reach F 31.18 74.3 3.2 6.7

Segment

Notes:

- AAHUs represent changes in habitat quality and/or quantity which are annualized over the 50-year period of analysis.

-Impacts only account for direct impacts.
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SECTION 6
Mitigation Planning Objectives

ER 1105-2-100, APPENDIX C, PART C-4(G)(3)

Planning for the Morganza to the Gulf project included steps to avoid, minimize, rectify, and
reduce/eliminate habitat impacts for each alternative. The need for compensatory habitat
mitigation is driven by the remaining unavoidable impacts to significant fish and wildlife
habitat. The overarching goal for site identification for the brackish and saline marsh
mitigation planning effort was to identify target areas with enough acreage to meet the full
mitigation need at watershed scale (for the entire MTG project footprint) with the intent to
design a specific project by habitat type within a selected target area to address impacts for
Reach F constructible features.

Under EA #598, revision of the BLH feature of the 2013 PEIS mitigation plan for MTG was
completed with an understanding of the BLH impacts at that time. The recommended
mitigation project for the revised BLH feature was the purchase of mitigation bank credits
and/or the construction of the Amelia project. Since the BLH mitigation requirement is so
small for Reach F, the purchase of mitigation bank credits would be pursued to complete in-
kind replacement of those impacts and no further discussions on mitigation planning for BLH
are included in this plan.

The objectives of the mitigation plan are defined by the results of the habitat impact
assessment model using quantified units. The same habitat assessment model was used to
estimate potential Morganza to the Gulf project impacts and potential mitigation project
outputs.

Brackish and Saline Marsh

e Estimated entire Morganza to the Gulf Project - Compensate for the loss of
approximately 1,650 AAHUs of brackish and saline marsh wetland habitat in the
Mississippi Alluvial Plain, Deltaic Coastal Marshes and Barrier Islands ecoregion
within Louisiana.

e Total Reach F Project - Compensate for the loss of approximately 31.18 AAHUs of
brackish and saline marsh wetland habitat in the Mississippi Alluvial Plain, Deltaic
Coastal Marshes and Barrier Islands ecoregion within Louisiana.

Bottomland Hardwoods

e Total Reach F Project — Compensate for the loss of 3.2 AAHUs of Bottomland
Hardwoods in the Terrebonne Basin.
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There are other factors that were also considered that influence the mitigation planning
objectives and the development of strategies, measures, and alternative plans. Some of
these factors are based on legal requirements and policies and others are derived from
scientific or technical standards. For example, mitigation work is required to be carried out
prior to or concurrently with project construction (see 33 U.S.C. 2283). This introduces an
implementation time factor to consider during alternative evaluation and selection. Another
example is a preference for larger contiguous tracts of land to take advantage of greater
ecological output and cost efficiencies during construction and operation and maintenance
(O&M) compared to dispersed smaller tracts.
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SECTION 7

Identify and Assess Potential Mitigation
Strategies

ER 1105-2-100, APPENDIX C, SECTION C-4(E)(3)

Planning strategies are different means employed to develop a plan to achieve a project
goal. The use of one or more strategies helps planning teams focus on an approach to
developing a plan. For mitigation planning work, strategies may range from the purchase of
mitigation bank/in-lieu fee credits to the construction of a project or projects to achieve the
objectives and compensate for unavoidable impacts to habitat. While implementation
guidance for the WRDA of 2016, Section 1163 requires the USACE to consider mitigation
bank credits or in-lieu fee programs where appropriate, strategies for USACE construction
projects may involve different approaches to site selection such as the use of public lands or
identifying contiguous sites that would potentially enhance wildlife corridors or expand
habitat pockets. The strategies considered for planning the Morganza to the Gulf mitigation
plan are described below. The strategies were considered for each habitat impacted.
Together, the mitigation projects for each habitat impacted make up the Morganza to the
Gulf mitigation plan.

e Purchase of mitigation bank credits. Commercial mitigation banks sell credits for
mitigation work performed at an approved mitigation site. The banks are approved
and legally bound through banking instruments that hold the bank owners to
certain standards of performance and reporting. The use of mitigation banks for a
project may offer advantages to the government and non-Federal sponsor by
reducing performance risk and eliminating project specific requirements for
operations and maintenance work and development of monitoring and adaptive
management plans.

e Purchase of in-lieu fee program credits. In-lieu fee programs are established by
state or local natural resource management agencies, and approved by the Corps
and EPA, to accept funds for future mitigation work. The programs are approved
for implementation of either specific or general wetland or other aquatic resource
development projects. In-lieu-fee programs must meet the requirements that apply
to an offsite mitigation effort and provide adequate assurances of success and
timely implementation. A formal agreement between the in-lieu-fee program
sponsor and the agencies, like a banking instrument, defines the conditions under
which the use of the program is considered appropriate. Using an in-lieu-fee
program for a project’s mitigation needs may offer advantages to the government
and non-Federal sponsor by reducing performance risk and eliminating project
specific requirements for operations and maintenance work and development of
monitoring and adaptive management plans.
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e Construction of a mitigation project. The government and non-Federal sponsor
may choose to construct a mitigation project themselves. This construction
strategy offers some potential advantages in tailoring a project to specific needs or
locations. In addition, the partners may bring special expertise to the project
gained from previous work on similar projects in the area.

e Non-structural mitigation methods. Non-structural approaches generally do not
involve major construction work and therefore potentially reduce some associated
environmental impacts. These actions may include land preservation, or other
management actions that produce ecosystem benefits. As a strategy, reducing
environmental impacts may be more appropriate and complimentary in sensitive
or protected areas.

e Combination of mitigation bank credit purchases, non-structural and/or
construction of a project. One potential strategy is to combine multiple approaches
together to achieve the mitigation objectives. This strategy allows for a tailored
plan to address the needs of multiple habitats.

e Partnership opportunities. Many organizations have missions or goals that align
with Corps of Engineers mitigation planning needs. In these cases, opportunities
may exist to collaborate in planning to develop a project or projects that meet the
goals of the mitigation plan and the watershed goals of one or more partners. This
strategy offers an opportunity to benefit from the strengths of organizations
outside of government and may leverage existing information or offer unique local
insight. There may be opportunities to perform habitat mitigation work on lands
managed by partners.
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SECTION 8
Identify Measures

ENGINEER REGULATION 1105-2-100, PART 2-3(C)(1) AND 40 CFR 1503.3(E)

Mitigation measures and alternatives were developed and evaluated separately for the
following impact type:

e The entire Morganza to the Gulf Project impacts and the Constructible Reach F
impacts described in SEA #602 to:

-Brackish and Saline Marsh

Management measures are actions or activities that work towards accomplishing the
mitigation planning objectives. Each measure is linked to one or more stressor or driver in
the conceptual ecological model (for example, the management measures for the use of
dredged material to create habitat addresses the stressors related to change in land
elevation and loss of spatial extent identified in the CEM). Identified management measures
are outlined in Table F:8-1. In some cases, management measures could be applied to more
than one habitat type.

A qualitative analysis of the potential effectiveness of each measure towards achieving the
mitigation planning objectives for each habitat type was performed. A summary of the results
of the initial screening of potential mitigation measures is included in Table F:8-1. Measures
were screened out if they could not achieve planning objectives or if there were more
effective or efficient measures available. Even though each measure was evaluated against
its ability to accomplish the project objectives, no measure was eliminated if a specific
objective was not achieved. Consideration was given to those measures which failed to
achieve any of the stated objectives but could be combined with other measures in a
beneficial manner, to achieve the project objectives. The effectiveness of each measure was
considered to ensure that the objectives would be adequately met.

After the measure screening process, the team retained 4 measures for further
consideration and potential combinability into alternative plans.

Each measure was further assessed to determine the potential for combining it with other
measures for each habitat type to form alternative plans. This assessment determined if a
measure could stand alone as a plan and whether the measure had any restrictions that
would prevent its combination with other measures. Results of the assessment and
information on combinability is also included in Table F:8-1.

The recommended mitigation alternative for all MTG brackish and saline marsh impacts
would then become the brackish and saline marsh feature of the revised overall MTG
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Mitigation Plan (revising the PEIS Mitigation Plan) and would be implemented in part to
mitigate the Reach F brackish and saline marsh impacts concurrently with Reach F levee
construction.
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Table F:8-1 Measures

Management | Mitigation Strategy Management Measures Combinability
Measure
Number
Number Strategy Measure Brackish/Saline
Marsh
1 no action no action Retained for final array
2 Purchase of mitigation credits Purchase of mitigation credits X Retained
3 Purchase of in-lieu fee Purchase of in-lieu fee program credits X Standalone *screened due to credit
program credits Comb- S, NS Screened | availability for Civil Works
due to insufficient
4 Construction of a mitigation create habitat / beneficial use X Standalone retained
project Comb- S, NS
5 Construction of a mitigation Restore hydrology to create habitat X Standalone retained
project Comb- S, NS
6 Nonstructural mitigation land acquisition, preservation X Comb- S, NS screened as standalone
measure
7 Construction of a mitigation Plantings X Standalone retained
project Comb- S, NS
8 Nonstructural mitigation enhancement through management (controlled Standalone screened as standalone
burns) Comb- S, NS measure
10 Nonstructural mitigation Invasive Species control-enhancement through X Comb- S, NS screened as standalone
management measure
11 Construction of a mitigation Living Shoreline X Comb- S, NS screened as standalone
project measure
12 Construction of a mitigation terracing X Comb- S, NS screened as standalone
project measure
13 Construction of a mitigation breakwater-enhancement through management X Comb- S, NS screened as standalone
project measure
14 Partnership Opportunities Partnership Opportunities X Standalone retained
Comb- S, NS

*If such credits were made available for Civil Works use, they would be considered for use similarly to mitigation bank credits
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SECTION 9

Land Considerations and Site

Identification

ER 1105-2-100, APPENDIX C, PART C-4(E)(3)

The overarching goal for site identification for this mitigation planning effort is to identify
target areas with enough acreage to meet the full mitigation need at watershed scale (for
the entire MTG project footprint) with the intent to design a specific project by habitat type
within a selected target area to address impacts specific to Reach F.

Parcels supporting mitigation projects for the types of habitats impacted by the Morganza
to the Gulf Project were identified, within the deltaic plain for brackish and saline marsh
including Terrebonne Basin. Available geospatial data was utilized to identify parcels,
property lines, watershed boundaries, ownership, land designations, managed areas,
existing projects, soil, oil and gas infrastructure, etc.

e Aerial based Geographic Information Systems (GIS) analysis was completed
to identify potential mitigation sites. Areas that had the potential for mitigation
were documented. This included open water areas where marsh has recently
been lost and cleared or lands with poor quality habitat (e.g., degraded by prior
activity) of sufficient size to meet mitigation needs. Locations were identified
specifically to meet mitigation needs for the Reach F project and potentially
accommodate the full mitigation needs for the Morganza to the Gulf project.

e A geodatabase was created with information to reference, e.g.:

Current and historic imagery (USACE)

Vegetation types/Salinity Lines (USGS)

Constructed/planned restoration projects (CPRA, CWPPRA, LCA)
State-owned water bottoms (SONRIS)

Pipelines and wellheads (USACE)

WBYV mitigation sites in Barataria Basin (USACE)

For all potential sites, the habitat and location were assessed. The locations were assessed
to screen sites located on the land side (protected side) of the levee system, as these
locations are unable to mitigate flood side impacts since they are unable to restore the
natural functions of a flood side system. The sites must also be within the same watershed
affected (Deltaic Plain for tidal marsh) and be able to sustain the same habitat type that
would be impacted by construction of the levee system. In this case, the habitat type was
required to be brackish and/or saline marsh (33 CFR 332). Smaller sites were then grouped
together where sites were either touching or in close proximity, not separated by features
that would result in significant fragmentation of the site’s overall functioning for that habitat

type.
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The remaining sites were further screened or adjusted in size to ensure they meet the
following criteria:

e Sites could not convert existing wetlands to uplands (No net loss of wetlands. WRDA
1990, Section 307)

e Sites could not be part of the Future Without Project condition.

e Sites must have independent utility, and not be dependent on implementation or
modification of other projects

e Sites must be easily scaled to meet final mitigation AAHU requirements for the
Morganza to the Gulf Project.

e Sites must be able to be scaled up to address future changes in impacts, since
indirect impacts from the whole system are yet to be understood, and address
potential additional acres needed for construction features (e.g. rock armoring,
monitoring access, etc.).

At the time of initial site identification, the AAHUSs for all habitat types had not been fully
completed. AAHU estimates and the intent to create larger contiguous tracts of land (greater
ecological output and cost efficiencies during construction and O&M phases) were used for
site identification. Potential sites in Federally authorized and construction funded Civil Works
projects, permitted Louisiana State Master projects, or Phase 1 CWPPRA projects were
removed from consideration as part of future without project conditions. The potential sites
that meet these criteria progressed to the initial screening.
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SECTION 10
Site Screening

An initial list of over 100 brackish/saline sites were identified. Initial site screening was
completed to identify those sites with most potential for mitigation. A total of 5 sites were
retained and combined with management measures (retained after screening) for alternative
development. The retained sites were considered alongside mitigation banks for each
habitat type to develop the final array for each habitat type. Each habitat was evaluated
individually. The criteria and the screening results are presented in Section 15.

The final array of Brackish and Saline Marsh mitigation sites is shown in Figure F:11-1 in
Section 11 below. Sites were identified and evaluated using information from multiple
sources including the NFS and the resource agencies and focused on restoration
opportunities (existing marsh was avoided). Sites were grouped by location and formed to
meet the minimum mitigation requirement plus contingencies to account for uncertainties in
final impact assessments. Several of the proposed NFS sites were incorporated either in
part or in whole into the Isle de Jean Charles group in the final array. Screening or resizing
of NFS sites occurred for a variety of reasons including insufficient size (mitigation planning
occurs at a watershed scale and all site groupings were required to have sufficient acreage
to meet the minimum mitigation acreage needed for the MTG project), conflicts with FWOP
projects constructed or going to construction (e.g. Coastal Wetlands Planning Protection and
Restoration Act Program, Ducks Unlimited), conflicts with oil and gas pipelines, etc. NFS
sites on the protected side of the Morganza to the Gulf levee alignment were screened
because of their inability to mitigate flood side impacts (coordination with the resource
agencies, NMFS and USFWS, verified). The NFS also proposed the Falgout site, which had
insufficient acres to meet the established screening criteria, but it was temporarily carried
forward as if it could be expanded in order to determine where it might fall in the ranking that
was completed during alternative comparison.

10.1 BRACKISH/SALINE MARSH HABITAT SITE SCREENING

Considered sites were pulled from other USACE projects, resource agencies, the NFS,
and/or were identified by the mitigation team to compensate for brackish and saline marsh
impacts from the Morganza to the Gulf project. The team identified criteria to use in the
screening process which included the size and whether the site met the required potential
restoration acreage of at least 6,000 acres for the entire Morganza to the Gulf Project, of
which the Reach F increment was estimated to be approximately 150 acres. Other screening
criteria included the ability to avoid pipelines and other infrastructure, technically viable for
the habitat needed, distance to borrow material, and avoidance of oyster cultch sites. The
team compared each site to the screening criteria and noted whether the potential site was
carried forward for further consideration. The following sites were retained and used during
alternative comparison:

e West Terrebonne: 6,364 acres
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Isle de Jean Charles: 15,477 acres
North Barataria: 6,752 acres
Three Mile Bay: 8,566 acres
Falgout: 2,042 acres




Reach F, Hurricane and Storm Risk Reduction Project Morganza to the Gulf, Terrebonne Parish, Louisiana
Appendix F: Compensatory Mitigation Plan

SECTION 11
Alternative Development

Various scales of the constructed mitigation project were identified in combination with
mitigation banks for comparison to the no action alternative. The no action alternative is
included as a basis for comparison as well as meeting the requirements of the National
Environmental Policy Act. The Falgout site proposed by the NFS was evaluated for
comparison purposes only as it cannot meet MTG screening criteria. Each developed
Mitigation Alternative (MA) is described below and shown in Figures F:11-1 through F:11-

5.

11.1 BRACKISH/SALINE MARSH ALTERNATIVES

No Action Alternative. Under this scenario no mitigation work would be
performed, and the structure, functions and values of impacted habitats would
be lost. The alternative is retained for purposes of a baseline comparison
against other action alternatives.

Alternative 1 BSMB Brackish and Saline Marsh - Purchase mitigation
bank credits (BS-MB). Mitigation bank credits purchased would be selected
through a solicitation process, through which any mitigation bank meeting
eligibility requirements and having the appropriate resource type of credits
could submit a proposal to sell credits. If appropriate and cost-effective, the
Corps may choose to purchase mitigation bank credits from more than one
bank to fulfill the compensatory mitigation requirements for a particular habitat

type.

Alternative 2 M1 Brackish and Saline Marsh - Falgout. This alternative
provides approximately 2,042 acres of restoration. Measures include perimeter
retention dikes, dredged material placement, spill boxes for effluent discharge
locations, cross dikes, pump and fill to the required elevation. One year after
the first lift, dikes would be degraded and dewatered. The site should naturally
vegetate following the completion of the lift and dewatering event.

Alternative 3 M2 Brackish and Saline Marsh — Isle de Jean Charles. This
alternative provides approximately 15,477 acres of restoration. Measures
include perimeter retention dikes, dredged material placement, spill boxes for
effluent discharge locations, cross dikes, pump and fill to the required
elevation. One year after the first lift, dikes would be degraded and dewatered.
The site should naturally vegetate following the completion of the lift and
dewatering event.
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Alternative 4 M3 Brackish and Saline Marsh - North Barataria. This
alternative provides approximately 6,752 acres of restoration. Measures
include perimeter retention dikes, dredged material placement, spill boxes for
effluent discharge locations, cross dikes, pump and fill to the required
elevation. One year after the first lift, dikes would be degraded and dewatered.
The site should naturally vegetate following the completion of the lift and
dewatering event.

Alternative 5 M4 Brackish and Saline Marsh — Three Mile Bay. This
alternative provides approximately 8,566 acres of restoration. Measures
include perimeter retention dikes, dredged material placement, spill boxes for
effluent discharge locations, cross dikes, pump and fill to the required
elevation. One year after the first lift, dikes would be degraded and dewatered.
The site should naturally vegetate following the completion of the lift and
dewatering event.

Alternative 6 M5 Brackish and Saline Marsh - West Terrebonne. This
alternative provides approximately 6,364 acres of restoration. Measures
include perimeter retention dikes, dredged material placement, spill boxes for
effluent discharge locations, cross dikes, pump and fill to the required
elevation. One year after the first lift, dikes would be degraded and dewatered.
The site should naturally vegetate following the completion of the lift and
dewatering event.

Alternatives 7 through 20 are a combination of varying scales of mitigation
bank purchases and Corps constructed mitigation sites (presented in
Alternatives 2 to 6). See Table F:11-1
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Table F:11-1. Summary of the Final Array of Marsh Alternatives

Alternative Mitigation Alternative Description
Number

MB Mitigation Bank (MB) 100% Marsh mitigation Bank

M1 Constructed M1- Falgout* 100% constructed M1

M2 Constructed M2- Isle de Jean Charles 100% constructed M2

M3 Constructed M3- North Barataria 100% constructed M3

M4 Constructed M4- Three Mile Bay 100% constructed M4

M5 Constructed M5 — West Terrebonne 100% Constructed M5

M6 Combination MB/M1* 25% bank 75% constructed (M1)
M7 Combination MB/M1* 50% bank 50% constructed (M1)
M8 Combination MB/M1* 75% bank 25% constructed (M1)
M9 Combination MB/M2 25% bank 75% constructed (M2)
M10 Combination MB/M2 50% bank 50% constructed (M2)
M11 Combination MB/M2 75% bank 25% constructed (M2)
M12 Combination MB/M3 25% bank 75% constructed (M3)
M13 Combination MB/M3 50% bank 50% constructed (M3)
M14 Combination MB/M3 75% bank 25% constructed (M3)
M15 Combination MB/M4 25% bank 75% constructed (M4)
M16 Combination MB/M4 50% bank 50% constructed (M4)
M17 Combination MB/M4 75% bank 25% constructed (M4)
M18 Combination MB/M5 25% bank 75% constructed (M5)
M19 Combination MB/M5 50% bank 50% constructed (M5)
M20 Combination MB/M5 75% bank 25% constructed (M5)

*Site proposed by NFS. Evaluated for comparison purposes only.
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MORGANZA To THE GULF (MTOG) - BRACKISH SALINE PROJECT GROUPS

A, T ~ Pearlington

20 Miles
7

s

Figure F:11-1. Final Array of Constructed Mitigation Sites
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SECTION 12
Evaluation and Comparison

ER 1105-2-100, APP C, PART C-2(B)

Multiple formulation and plan selection considerations beyond Cost-Effectiveness and
Incremental Cost Analysis (CE/ICA) may be relevant to identifying a recommended
mitigation plan. Factors considered include compliance with laws, regulations and
policies, watershed and ecological site considerations, implementation timing, risk and
reliability, environmental impacts, and cost effectiveness. The least cost plan may not
necessarily be the recommended plan when other selection factors or tradeoffs are
considered. Table F:12-1 below systematically assesses each alternative plan by posing
and answering questions that were considered to further evaluate the alternatives and
aimed at discerning differences in alternatives beyond simply identifying the least cost
plan. Law requires mitigation work to be performed before or concurrently with project
construction. All alternatives are expected to be able to be implemented during
construction. There are differences in risks between the alternatives. The alternatives
scoring the highest for each question were denoted in green. Those with lowest
evaluation for each question were denoted in orange. The resulting ranking of
alternatives exclusive of costs for each habitat type are included below.

Brackish and Saline Marsh Mitigation Project Ranking
Project Ranking
Purchase of Mitigation Bank Credits 1
West Terrebonne 2
Falgout* 2
Three Mile Bay 3
North Barataria 4
Isle de Jean Charles 5

*Falgout carried for comparison purposes only. It does not meet screening criteria.
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Table F:12-1. Plan Selection Considerations

Alternatives
BSM 3 -
Evaluation Criteria BsM | BsM1- BSM 2 - Isle North BSM 4 - BSM 5 -
No Action MB Falgout De Jean Barataria Three West
Charles Mile Bay | Terrebonne
Bay
w © ! Contiguous with or within ! O-not within a managed area ! ! | ! | !
5 -@ resource managed area 1-non ma_naged natural land 0 0 0 2 0 1 0
=] 2-adjacent to or on
g8 Located in Parish with | 0-not within basin | [ | [ | [
g - Impacts 1-within basin 0 0 5 5 5 0 5
8 8 S:L(T’ir;it))onne/Lafourche 2-within Study Area (Terrebonne Parish)
C
E § [ Consistent with State | 0-not within State Master Plan 0 | 0 [ 0 | 1 [ 0 | 0 [ 0
0 c Master Plan 2-within St Master Plan
25 [ Consistent with other | 0-not within other documented plans | | | | | |
<o documented plans 2-other d ted ol 0 0 0 0 0 0 0
& CWPPRA (if yes which) -other documented plans
| | Uncertainty Relative to | 0-high | [ | [ | [
Achieving Ecological 1-med
Success? Need for 2-Low Risk 0 2 1 1 1 1 1
Adaptive Management?
| Does the mitigation | 0-Major Uncertainty | [ | [ | [
alternative have lower 1-Medium 0 ) 1 0 1 ) )
implementation risks than o-Low uncertaint
2 others? Y
3 [ Long-term Sustainability | 0-high risk | [
3 (against High Sea Level 1-Med Risk
o Rise-Creel current HQ 0 2 2 2 1 0 2
2 push) - Sea Level Risk 2-Low Risk
N Only
& [ Can the alternative be | 0- high risk | [
implemented before or 1-medium risk 0 1 1 0 1 0 1
concurrently with 2-low risk
construction?
! Relative probability of ! ?-r?:ggilzrukii 0 | 1 I 5 ! 0 ! 1 ! 0 I 1
exposure to stressors o-low risk
I | O-highly likely I I I I I I
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Project Performance 1-medium risk
- . 0 1 1 0
relative to stressors 2-low risk
[ et 0-highly likely | | |
Resiliency after exposure 1-medium risk 0 1 1 1
to stressors .
2-low risk
| Anticipated OMRR&R 0 - large amount needed | | !
L 1 - typical amount 0 2 1 0
Activities
2 - None
| Relative Difficulty ! 0 — extensive | ! !
OMRR&R 1 - typical 0 2 1 0
2 - No O&M
% g | Fragmentation within site ! O-hlgh!y fragmented site ! ! |
w0 boundary 1- slightly fragmented 0 1 1 2
8 g 2- no fragmentation
2 2 | Habitat connectivity to | 0-not adjacent of a larger area | [ |
§ S larger project area given 1-partially contiguous with larger area 0 1 1 1
w o existing land use 2-contigous with larger area
| | 0 - negative impacts | [ |
Hydrology/Hydraulics 1 - no impact 0 1 1 1
2 - beneficial
| 0 - negative impacts | [ |
Navigable Waters 1 - no impact 0 1 1 1
2 - beneficial
| | 0 - negative impacts | [ |
Water Quality 1 - no impact 0 1 2 2
@ 2 - beneficial
° | 0 - negative impacts | [ |
g Wildlife & Habitats 1 - no impact 0 1 2 2
= 2 - beneficial
2 | | 0 - negative impacts | [ |
GE> Water Bottoms/Benthic 1 - no impact 0 1 1 1
= 2 - beneficial
£ | 0 - negative impacts | [ |
5 T&E, Protected Species 1 - no impact 0 1 2 2
2 - beneficial
| | 0 - negative impacts | [ |
EFH 1 - no impact 0 1 2 2
2 - beneficial
| 0 - negative impacts | [ |
Aquatic/Fisheries 1 - no impact 0 1 1 1
2 - beneficial
| Prime & Unique Farmland | 0- negatl\{e impacts 0 | 1 I 1 | 1
1 - no impact
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2 - beneficial
| 0 - negative impacts | [ |
Cultural Resources 1 - no impact 0 1 1 1
2 - beneficial
| | 0 - negative impacts | [ |
Recreation 1 - no impact 0 1 1 1
2 - beneficial
| | 0 - negative impacts | [ |
Noise 1 - no impact 0 1 1 1
2 - beneficial
| | 0 - negative impacts | [ |
HTRW 1 - no impact 0 1 1 1
2 - beneficial
| | 0 - negative impacts | [ |
Socioeconomics/Land Use 1 - no impact 0 1 1 1
2 - beneficial
el | 2 - no issue scaling | [ |
g, Can the alternative be 1 - small opportunity to scale
o] easily scaled to meet 0 0 0 )
g changing mitigation .
E. < acreage requirements? 0 - no opportunity
| | Could the alternative be | 0- lengthy construction anticipated | | [ |
implemented faster than 1- standard construction timeline
other alternatives? 2- immediate implementation 0 0 2 2

| 0-excessive | [ |
1- normal negotiation
2- no negotiation 0 2 1 0

real estate acquisition
timeline

Time
Considerations
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SECTION 13

Define and Estimate Costs of Final
Array of Mitigation Plan Alternatives

ER 1105-2-100, APPENDIX C, PART C-4(F)(1) AND PART C-4(J)(3)(D)

Cost estimates were prepared for each alternative in the final array at both the
largest scale evaluated for impacts associated for the entire MTG alignment and for
Reach F. The team used various sources of information to estimate the costs of the
alternatives. Available information included records of recent mitigation bank credit
sales in the area, details from recently completed nearby projects, data from
engineering investigations for other projects/programs. The project team also
considered other cost factors such as site access, fuel and equipment, and the
availability of plant materials. Estimated costs include construction, Operations and
Maintenance, monitoring, and adaptive management.
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SECTION 14

Cost Effectiveness/Incremental Cost
Analysis

ER 1105-2-100, App C, Part C-4(d)

For environmental planning, where traditional benefit-cost analysis is not possible because
costs and benefits are expressed in different units, two analytical methods are used to assist
in the decision process, cost effectiveness (CE) analysis and incremental cost analysis
(ICA). The team ran Cost-Effectiveness and Incremental Cost Analysis (CE/ICA) to show
variations in costs of alternative plans with the intent to identify and describe the least cost
plan. The Institute for Water Resources (IWR) provides methodologies for how CE/ICA is
used as a planning tool by USACE to evaluate and compare alternative plans for
environmental restoration. First, CE analysis is conducted to ensure that the least cost
solution is identified for each possible level of environmental output. Subsequent ICA of the
cost-effective solutions is conducted to reveal changes in costs for increasing levels of
environmental outputs. Since mitigation is required to replace the lost functions and services
of the impacted habitats only, and each alternative site in the final array was scaled to meet
the mitigation requirement by habitat type, the environmental output of each alternative site
by habitat type was the same and the analysis was reduced to just CE.

After the team ran CE/ICA and understood the projects ranking in relation to cost, an
evaluation of the projects under other criteria was completed to see if any important factor
could be identified that would justify a deviation from the results of CE/ICA. The relative
scoring of each project under each criterion for each habitat type produced an overall score
for each project. A ranking was then established for the projects under each habitat type
based on each project’s overall score. Although the ranking under the other criteria were
somewhat different than the ranking determined under CE/ICA, no particular factor was
identified that would result in a departure from the ranking under CE/ICA. As such, the
highest ranked project under CE/ICA for that habitat type was selected as the Tentatively
Selected Project (TSP) for that habitat type. CE/ICA results are presented below in tables
F:14-1 and F:14-2.
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Table F:14-1. Brackish and Saline Marsh — Cost Effective Matrices

Cost/AAHU
Least Cost Least Cost
Mitigation Bank Credits Least Cost Least Cost

Falgout

37% > Least Cost

27% > least cost

362% > Least Cost

358% > least cost

Isle de Jean Charles

294% > Least Cost

233% > least cost

974% > Least Cost

958% > least cost

North Barataria Bay

288% > Least Cost

248% > least cost

778% > Least Cost

769% > least cost

Three Mile Bay

97% > Least Cost

69% > least cost

519% > Least Cost

512% > least cost

West Terrebonne

62% > Least Cost

48% > least cost

303% > Least Cost

300% > least cost

25% Mitigation Bank Credits,
75% Falgout

31% > Least Cost

20% > least cost

272% > Least Cost

269% > least cost

50% Mitigation Bank Credits,
50% Falgout

24% > Least Cost

13% > least cost

181% > Least Cost

179% > least cost

75% Mitigation Bank Credits,
25% Falgout

17% > Least Cost

7% > least cost

91% > Least Cost

90% > least cost

25% Mitigation Bank Credits,
75% Isle de Jean Charles

229% > Least Cost

174% > least cost

731% > Least Cost

718% > least cost

50% Mitigation Bank Credits,
50% Isle de Jean Charles

160% >Least Cost

116% > least cost

488% > Least Cost

479% > least cost

75% Mitigation Bank Credits,
25% Isle de Jean Charles

91% > Least Cost

58% > least cost

245% > Least Cost

239% > least cost

25% Mitigation Bank Credits,
75% North Barataria Bay

223% > Least Cost

186% > least cost

584% > Least Cost

577% > least cost
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50% Mitigation Bank Credits,
50% North Barataria Bay

153% > Least Cost

124% > least cost

389% > Least Cost

385% > least cost

75% Mitigation Bank Credits,
25% North Barataria Bay

83% > Least Cost

62% > least cost

195% > Least Cost

192% > least cost

25% Mitigation Bank Credits,
75% Three Mile Bay

77% > Least Cost

52% > least cost

390% > Least Cost

384% > least cost

50% Mitigation Bank Credits,
50% Three Mile Bay

56% > Least Cost

34% > least cost

260% > Least Cost

256% > least cost

75% Mitigation Bank Credits,
25% Three Mile Bay

36% > Least Cost

17% > least cost

131% > Least Cost

128% > least cost

Table F:14-2. Brackish and Saline Marsh - Other Cost Considerations Matrices

Total Project Cost

High Least Cost Least Cost
Mitigation Bank Credits Low Least Cost Least Cost
High 27% > least cost 37% > least cost
Falgout Low 358% > least cost 362% > least cost
High 233% > least cost 294% > least cost
Isle de Jean Charles Low 958% > least cost 974% > least cost
High 248% > least cost 288% > least cost
North Barataria Bay Low 769% > least cost 778% > least cost
High 69% > least cost 97% > least cost
Three Mile Bay Low 512% > least cost 519% > least cost
High 48% > least cost 62% > least cost
West Terrebonne Low 300% > least cost 303% > least cost
25% Mitigation Bank Credits, 75% High 20% > least cost 31% > least cost
Falgout Low 269% > least cost 272% > least cost
50% Mitigation Bank Credits, 50% High 13% > least cost 24% > least cost
Falgout Low 179% > least cost 181% > least cost

Average Annual Cost
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75% Mitigation Bank Credits, 25% | High | 7% > least cost 17% > least cost

Falgout Low 90% > least cost 91% > least cost
25% Mitigation Bank Credits, 75% | High 174% > least cost 229% > least cost
Isle de Jean Charles Low 718% > least cost 731% > least cost
50% Mitigation Bank Credits, 50% High 116% > least cost 160% > least cost
Isle de Jean Charles Low 479% > least cost 488% > least cost

75% Mitigation Bank Credits, 25% High 58% > least cost 90% > least cost
Isle de Jean Charles Low 239% > least cost 245% > least cost
25% Mitigation Bank Credits, 75% High 186% > least cost 223% > least cost
North Barataria Bay Low 577% > least cost 584% > least cost
50% Mitigation Bank Credits, 50% High 124% > least cost 153% > least cost
North Barataria Bay Low 385% > least cost 389% > least cost

75% Mitigation Bank Credits, 25% High 62% > least cost 83% > least cost
North Barataria Bay Low 192% > least cost 195% > least cost

25% Mitigation Bank Credits, 75% | High 52% > least cost 77% > least cost
Three Mile Bay Low 384% > least cost 390% > least cost

50% Mitigation Bank Credits, 50% High 34% > least cost 56% > least cost
Three Mile Bay Low 256% > least cost 260% > least cost

75% Mitigation Bank Credits, 25% High 17% > least cost 36% > least cost
Three Mile Bay Low 128% > least cost 131% > least cost
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SECTION 15
Selected Compensatory Mitigation Plan

ER 1105-2-100, APPENDIX C, PART C-4(G)(8)
15.1 PLAN SELECTION

Multiple formulation and plan selection considerations may be relevant to identifying a
recommended mitigation plan. Final Array Analysis included compliance with laws,
regulations and policies, watershed and ecological site considerations, implementation
timing, risk and reliability, environmental impacts, cost effectiveness, preliminary engineering
design, field visits to refine assumptions and analysis of mitigation banks availability and
costs. The least cost plan may not necessarily be the recommended plan when other
selection factors or tradeoffs are considered. The results of the Incremental Cost Analysis
(Section 14) and the Evaluation and Comparison of Alternatives (Section 12) can be found in
Table F:15-1.Brackish and Saline Marsh

For the overall MTG project, the most efficient plan for brackish and saline marsh was the
purchase of mitigation bank credits for all MTG impacts. However, this plan was not selected
since there are not enough mitigation bank credits available in the deltaic plain to mitigate
100% of the MTG project’s impacts to brackish and saline marsh. Since this plan was not
implementable, the next most efficient alternative was evaluated until an implementable plan
was identified. The recommended plan for MTG involves a combination of mitigating up to
25% of the project’s needs for brackish/saline marsh impacts through the purchase of
mitigation bank credits, and mitigating 75% of the project’s needs through a Corps
constructed marsh creation project.

In consideration of public comments and receipt of additional project-specific information,
some adjustments were made for identification of the Recommended Mitigation Plan for the
overall MTG project. West Terrebonne was originally identified as the tentatively selected
plan for the Corps constructed portion of brackish/saline marsh mitigation but engineering
investigations determined that the construction of West Terrebonne or Three Mile Bay may
involve unacceptable risks. As such, USACE has defaulted to the third-ranked site
alternative (combination of mitigation bank /North Barataria). As other individual MTG
reaches are proposed for construction, an analysis will be conducted to determine the
appropriate strategy for purchasing mitigation bank credits and/or constructing marsh at the
North Barataria Bay site.
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Currently, the preferred plan to mitigate all Reach F brackish/saline marsh impacts would be
the purchase of mitigation bank credits. Construction of Reach F is expected to impact 74.3
acres (31.18 AAHUSs) of brackish/saline marsh, which is within the 25% mitigation bank
credit purchase portion of the MTG selected alternative for this habitat type. Depending on
mitigation bank credit availability and cost/credit submitted by eligible banks in the Deltaic
Plain, construction of a portion of the North Barataria Bay alternative may also be
implemented to satisfy the Reach F brackish and saline mitigation need.

No particular bank(s) is (are) proposed for use at this time. The amount of mitigation bank
credits available would depend on the availability of eligible banks in the Deltaic Plain at the
time of implementation. If this alternative is ultimately not able to complete satisfaction of the
required mitigation needed for this habitat type, the successive alternatives would be
implemented in order of ranking to the extent needed to ensure full satisfaction of the
mitigation requirement. The next ranked alternative for this habitat type is the construction of
the Isle de Jean Charles alternative.

Table F:15-1. Summary of Selected Brackish/Saline Mitigation Plan
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MTG brackish,fSaline Marsh Alternative Comparison

Ranking based on |Ranking based on |Acres
CE/ICA Results other criteria needed |Motes

Alternative |Mame

25% MB, 75% W
18| Terrebonne

1st implementable alternative.

5] 100% W Terrebonne

2| e 2iswore |

25% MB, 75% 3 Mile
15| Bay 15
4]100% 3 Mile Bay 17 4 8,566
12| 25% MB, 75% N B Bay 18
3| 100% M Barataria Bay 12 2 6,752
25% MB, 75% Isle de
Sllean Charles 20
100% Isle de Jean
2|Charles 21 3 15,477

First to Implement

15.2 MITIGATION PLAN DESCRIPTION

The mitigation plan for Reach F brackish/saline marsh is complete, effective, efficient,
and acceptable. It is the least cost alternative plan that provides full mitigation of losses
specified in the planning objectives. The habitat mitigation will all occur in the same
watershed (Deltaic Plain) as the impacts.
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The mitigation plan for Reach F brackish/saline marsh is the purchase of mitigation bank
credits for up to 100% of Reach F’s need (within the 25% of the MTG mitigation need). If
mitigation for Reach F is unable to be accomplished solely through the purchase of
mitigation bank credits as planned, then construction of the North Barataria project would
be pursued to compensate for losses in Brackish and Saline marsh habitat.

» Purchase of 31.18 AAHUs of Brackish Saline LDNR-approved mitigation bank
credits in the Deltaic Plain.

» Construction of up to 181 acres of brackish/saline marsh at North Barataria
(31.18 AAHUSs)

Selected Brackish/Saline Marsh Mitigation Plan - Alternative M12 Combination of In-kind
Mitigation Bank Purchase and/or construction of North Barataria. This alternative consists of
the purchase of in-kind mitigation bank credits in the Deltaic Plain and/or construction of the
North Barataria project to meet the brackish and saline marsh requirements for Reach F.
Construction of up to approximately 181 acres within the 6,752-acre site would be pursued if
sufficient or cost-effective credits cannot be purchased to meet 100% of Reach F’s need.
Measures include perimeter retention dikes, dredged material placement, spill boxes for
effluent discharge locations, cross dikes, pump and fill to the required elevation, and
degrading dikes one year after fill placement. The site should naturally vegetate following the
completion of the lift and dewatering event.
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SECTION 16
Implementation Risks

ER 1105-2-100, PART 2-4(F) & (G), AND APPENDIX C, PART C-4(E)(4)

The planning team identified a suite of foreseeable implementation risk factors across each
phase of implementation (PED, Construction, and Operations) (Table F:16-1). These factors
are based upon experience from similar projects and the consideration of regional risks
generally associated with design and construction work in wet environments. Each risk was
assessed and assigned a significance level. Potential risk management measures were
identified and will be considered should the need arise during implementation or adaptive
management.
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Table F:16-1. Risk Assessment and Management Measures

Design Phase

Risk Factor Risk Risk Risk Management Measures
Potential Rating
Increase in High Medium | Planning to make sure sites could be expanded with additional acreage.
habitat impacts
Poor soil Medium High Address through design considerations. Inability to address could lead to change in
conditions mitigation site or plan.
Construction Phase
Risk Factor Risk Risk Risk Management Measures
Potential Rating
Excessive Medium Medium | Plan for construction during more favorable weather seasons. Anticipate weather events
rainfall or before initiating weather-dependent phases of construction. Use appropriate equipment for
flooding site conditions.
Construction Medium Varies Monitor use of Best Management Practices during construction work. Confirm construction
management as-built requirements are met. Document all conditions pre- and post-construction at site.
Operations Phase
Risk Factor Risk Risk Risk Management Measures
Potential Rating
Storm impacts High High Incorporate engineering with nature elements into mitigation design. Develop a storm impact
to mitigation assessment and response plan. Employ adaptive management measures to address
impacts that prevent the achievement of ecological success criteria.
Herbivory High Varies Monitor vegetation for survival and resistance to herbivores. Adaptively manage by
implementing exclusion or treatment measures to address herbivore impacts as needed.
Invasive Medium Low Monitor vegetation. Adaptively manage by implementing invasive species control treatment

Species

measures as needed.
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SECTION 17

Criteria for Determining Ecological
Success

ER 1105-2-100, APP C, PART C-4(G)(8)(C).

The ecological success criteria for the mitigation plan is summarized in this section. Criteria
are included for the brackish and saline marsh construction projects and are based on the
replacement of lost functions and values of the habitat, including hydrologic and vegetative
characteristics. These criteria will allow for meaningful evaluation and review of the
mitigation projects’ target for success in meeting compensatory requirements. Table F:17-1
defines the success criteria for the mitigation project. Collectively the achievement of all the
criteria should ensure the mitigation project meets the planning objective(s). The specific
time-period or point in time to achieve the criteria are linked to the construction schedule
including degradation of dikes and growing seasons. The complete monitoring plan including
details on success criteria can be found in Appendix F attachment F.1.

Section 2036(a) of the Water Resources Development Act of 2007 requires the district to
hold an annual mitigation consultation meeting with the appropriate Federal agencies and
states. For each project, the meeting should focus on the ecological success criteria, the
likelihood that the project will achieve success, the timeline to achieve success, and any
recommendations for improving the likelihood of success. Section 3 identifies the agencies
invited to the district’'s annual meeting.
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Table F:17-1. Ecological Success Criteria (Initial)

Habitat Brackish and Saline Marsh

Mitigation Plan Constructed - and Mitigation Bank

Post-construction assures 90% of the
Success Criteria — Topography or | area contains substrate at +1.25 ft

Bathymetry NGVD and 10% of the area is 2.0 feet
deep or less.
Success Criteria —Hydraulic N/A
Conditions

Attain 100% vegetative cover of

marsh substrate.
Success Criteria —Vegetation

Characteristics . .
Document species diversity reflective

of a sustainable marsh.
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SECTION 18
Monitoring and Adaptive Management

ER 1105-2-100, APPENDIX C, PART C-4(K)(1)

The interagency planning team developed a plan for site monitoring to determine the
success of the mitigation work (see Attachment F.1). Table F:18-1 includes a summary of
monitoring work and identifies the entity that will be responsible for the monitoring activity.
The elements of the monitoring plan are designed to measure the attainment of ecological
success criteria at key points over the course of the mitigation construction and operation
periods. The costs of monitoring activities prior to and during construction are generally
shared. Most post-construction monitoring costs are part of OMRR&R and are the
responsibility of the NFS.

Monitoring work also offers an opportunity to build upon partnerships with local interests,
non-governmental organizations, universities, and the public. The USACE and the NFS are
interested in these partnership opportunities. Parties interested in participating in monitoring
efforts are encouraged to discuss potential work with the sponsors.

The recommended plan includes purchase of in-kind credits from a mitigation bank for
portions of the selected mitigation plan. A specific monitoring and adaptive management
(MAM) plan (see Section 2036(c)(3)(A) of the Water Resources Development Act of 2007) is
not needed for the mitigation bank portions of the recommended plan. When mitigation bank
credits are purchased, the bank operator is responsible for monitoring, reporting, and
assuring performance of the mitigation bank in accordance with the requirements of the
approved mitigation banking instrument. In addition, the bank is responsible for any
contingency plans (adaptive management) for taking corrective actions in cases where
monitoring demonstrates that mitigation measures are not achieving the ecological success
criteria.
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Table F:18-1. Monitoring Activities Brackish and Saline Marsh

Year Activity Data Entity Performing
-1 Pre-construction surveys Water-depth, hydrology, land USACE
cover
0 Pre-construction monitoring Baseline ecological data USACE
~0-3 months post initial As-Built Surveys and Construction Confirm project is built to P&S USACE
construction activities Completion Report for initial
construction activities
Within 1 year following Baseline vegetation monitoring Document early ecological USACE
initial construction survey (qualitative) condition, information may
activities inform nuisance/invasive
species treatment and the final
monitoring plan
1 year after initial Topographic Survey associated with Elevations (compared to USACE
construction activities final construction activities hydrologic conditions)
2 years following initial Topographic Survey for Initial Elevations (compared to USACE
construction activities or Success Criteria hydrologic conditions)
1 years following final
construction activities,
whichever is later
2 growing seasons Vegetation monitoring survey — Initial | Quantify initial success for USACE

following initial
construction activities or
1 growing season
following final
construction activities,
whichever is later

Success Criteria

native herbaceous, nuisance,
and invasive plant species
criteria

2 years following
attainment of initial
success guidelines

Vegetation monitoring — intermediate
success criteria

Quantify intermediate success
for native herbaceous,
nuisance, and invasive plant
species criteria

Non-Federal Sponsor

5 years following
attainment of initial
success guidelines and
every 5 years afterwards
throughout the remaining
50-year Project life

Vegetation monitoring survey — long
term success

Quantify long-term success for
native herbaceous, nuisance,
and invasive plant species
criteria

Non-Federal Sponsor

End of 50-year Project
life

Final monitoring report

Comprehensive report

Non-Federal Sponsor
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Reports documenting the monitoring activities, and the results should be prepared after each
activity. Results should be shared with the USACE and interested resource agencies. The
project team should discuss the project at the district’s annual mitigation consultation
meeting with resources agencies (per Section 2036(a) of the WRDA of 2007).

Any adaptive management activities will be informed by the results of the project monitoring.
It is important that a science-based monitoring plan target the collection of performance
information that can help inform potential adaptive management actions if needed. Adaptive

management allows the project team to use monitoring feedback to potentially make
changes to project features or operations to improve attainment of ecological success
criteria. This contingency plan outlines a range of corrective actions in cases where

monitoring demonstrates that mitigation features are not achieving ecological success goals.

The mitigation bank operator is responsible for demonstrating and reporting that the bank’s

success criteria are being met for the portion of the selected mitigation plan that will be
purchasing mitigation banks.

The adaptive management plan for the constructed brackish and saline marsh projects is

summarized in Tables F:18-2 and F:18-3. Please see Attachment F.1 for the monitoring and

adaptive management plans for the constructed brackish and saline marsh.

Table F:18-2. Adaptive Management Actions Marsh

Element Expected Condition Potential Issue Potential Corrective Action
. Water that is deeper or Modify land elevation; marsh
Bathymetry appropriate . . - .
Landscape - shallower than ideal renourishment to obtain elevations
L for sustainable growth of i~
characteristics . conditions for targeted necessary for marsh
marsh vegetation . . -
vegetations. establishment and maintenance
Modify channels to obtain
necessary connectivity.
. Limited water exchange or adjust gapping in d{kgS in the
. Obtain necessary . . future to maintain sufficient marsh
Connectivity excessive flooding, wave L
hydrology . S hydrology and connectivity.
action or salinity.
Construction feature to reduce
wave and salinity influences on
the marsh restoration feature.
Healthy vegetative . .
. e Invasive species
Vegetation communities free of . : . . .
; . - . dominance, native species Invasive species control, marsh
community invasive species, . .
e . do not establish, poor plantings
composition assuming natural .
2 marsh survival,
colonization
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SECTION 19

Compensatory Habitat Mitigation Laws,
Guidance, Policies and Regulations

Laws

Clean Water Act

Fish and Wildlife Coordination Act

Magnuson-Stevens Fishery Conservation and Management Act

National Environmental Policy Act

Water Resources Development Acts of 1986, 1990, 2000, 2007, 2014, and 2016.
33 U.S.C. 2283

Implementation Guidance

e Section 2036(a) of the Water Resources Development Act of 2007 - Mitigation for
Fish and Wildlife and Wetlands Losses. Issued by ASA(CW) 31 August 2009.

e Section 1162 of the Water Resources Development Act of 2016 (WRDA 2016),
Wetlands Mitigation. Issued by ASA(CW) 01 February 2018.

e Section 1162 of the Water Resources Development Act of 2016 and Section 1040
of the Water Resources Reform and Development Act of 2014, Fish and Wildlife
Mitigation (Section 906 of the Water Resources Development Act of 1986, as
amended (33 U.S.C. 2283) (WRDA 2016). Issued by ASA(CW) 08 March 2019.

e Section 1163 of the water Resources Development Act of 2016 (WRDA 2016,
Wetlands Mitigation. Issued by ASA(CW) 08 March 2019.

Policy

e Cost Sharing for Lands Associated with Fish and Wildlife Mitigation. Issued by
USACE Director of Civil Works 19 September 2006.

Regulations

e 40 CFR 230.92, definition of mitigation bank.
e Engineer Circular 1105-2-412 Assuring Quality of Planning Models.
e Engineer Regulation 1105-2-100 Planning Guidance Notebook, Appendix C.
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SECTION 20
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SECTION 21

List of Acronyms and Abbreviations

AAHU
BLH
CEM
EPA
FWS
FWOP
GIS
HEP
HET
HSI
IWR
LDWF
MA
MVN
NFS
NMFS
NWR
O&M
OMRR&R
PED
SEIS
TSP
USACE
USEPA
USFWS
WRDA
WVA

Average Annual Habitat Unit

Bottomland Hardwood

Conceptual Ecological Model

Environmental Protection Agency

Fish and Wildlife Services

Future With Out Project

Geographic Information System

Habitat Evaluation Procedure

Habitat Evaluation Team

Habitat Suitability Index

Institute for Water Resources

Louisiana Department of Wildlife and Fisheries
Mitigation Alternative

New Orleans District

Non-Federal Sponsor

National Marine Fisheries Service

National Wildlife Refuge

Operation and Maintenance

Operations, Maintenance, Repair, Rehabilitation, and Replacement
Pre-Construction Engineering and Design
Supplemental Environmental Impact Statement
Tentatively Selected Plan

United States Army Corps of Engineers

United Stated Environmental Protection Agency
United States Fish and Wildlife Service

Water Resources Development Act

Wetland Value Assessment
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