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ATTACHMENT 1

MITIGATION SCREENING CRITERIA
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ATTACHMENT 2

MITIGATION ALTERNATIVE EVALUATION CRITERIA
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ATTACHMENT 3

MITIGATION PROJECT MAPS
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ATTACHMENT 4

MITIGATION PROJECT DESCRIPTIONS
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Morganza to the Gulf of Mexico, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C — Attachment 4 — Napoleonville BLH Constructed Project Description

Subsoiling is expected to occur uniformly across all plantable zones along identified planting
rows, intended to loosen compacted soils left from previous agricultural use.

To support surface water management during early establishment, shallow swales are
assumed to be excavated throughout the site. Approximately 34,000 linear feet of swales
are proposed, with an estimated 9,500 cubic yards of material to be excavated and
redistributed within the project footprint.

1.3 PLANTING AND MATERIAL ASSUMPTIONS

Seedling quantities were estimated using the standard planting densities and spacings
outlined in the main report. To reflect the full extent of planting potential within the project
boundary, a range of estimated quantities is provided below, spanning from the required 527
acres to the full 534 acres of identified plantable area.

Canopy Seedlings: 287,400 — 291,300
Midstory Seedlings: 72,000 — 73,000
Plant Pins: 359,400 — 364,300

Plant Stakes: 359,400 — 364,300
Mowing Poles: 23,300 — 23,900

1.4 IMPLEMENTATION AND DURATION ASSUMPTIONS

The initial construction phase is assumed to take approximately one to two years, followed
by a three-year monitoring and maintenance period, resulting in a total estimated duration of
five years.
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Appendix C — Attachment 4 — Napoleonville Swamp Constructed Project Description

Engineering Project Description

1.1 PROJECT AREA AND ACCESS OVERVIEW

Located in an agricultural area northwest of Napoleonville in Assumption Parish, the
Napoleonville Swamp project footprint encompasses approximately 1,063 acres, of which
962 acres are estimated to be plantable swamp zones.

The overall site has been subdivided into three (3) restoration cells identified herein as:
North Swamp, Central Swamp, and South Swamp.

A total of eight (8) potential access routes have been identified across these areas:

North Swamp

The North Swamp area covers approximately 690 acres, with an estimated 632 acres
deemed plantable. Four (4) potential access routes have been identified.

e First route: An unmarked gravel road extending south from LA Hwy 70 to the
northwest corner of the project area.

e Second route: Ucar Road, which runs east—west through the northern region of
the site, and connects to Dow Road (a north—south roadway linking Ucar Rd to LA
Hwy 70).

e Third route: An unmarked dirt/gravel road extending west from Hwy 1004 into the
site’s eastern boundary.

e Fourth route: Another unmarked road, also running west from Hwy 1004, located
slightly farther south than the third route.

Central Swamp

The Central Swamp area totals 228 acres, with 197 acres considered plantable. This site
lies directly south of the North Swamp unit and is separated from the South Swamp by a
stretch of forested land. Two access routes have been noted.

e First route: A small, unmarked bridge crossing Westfield Canal that links the
southern edge of North Swamp to the northern edge of the Central Swamp. This
bridge will be referred to as the Westfield Bridge.

e Second route: An unmarked dirt/gravel road running west from Hwy 1004 into the
eastern boundary of the site.

South Swamp

The South Swamp area includes 145 total acres, of which 133 acres are expected to be
plantable. This cell is located south of Central Swamp and is bounded to the south by Hwy
402.
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Access is provided by two unmarked dirt/gravel roads extending north from Hwy 402 into the
southern portion of the project site.

1.2 SITE PREPARATION AND EARTHWORK ASSUMPTIONS

LiDAR-derived elevation data was used to develop elevation distribution histograms for each
project area.

e North Swamp: Existing elevations range from 0 to +8 feet NAVD88. Only minor
leveling is anticipated to achieve target conditions, with an expected post-leveling
average elevation near +3.5 feet NAVDG88.

e Central Swamp: Existing elevations range from -1 to +2.5 feet NAVD88. More
extensive grading is anticipated to raise elevations toward a suitable target, with
an expected post-leveling average elevation of +0.5 feet NAVD88.

e South Swamp: Existing elevations range from +1.5 to +5 feet NAVD88. Moderate
leveling is anticipated to achieve target conditions, with an expected post-leveling
average elevation near +3.0 feet NAVD88.

Post-leveling elevations in the North and South Swamps are generally consistent with
nearby reference swamp systems. Central Swamp is slightly lower in some areas but still
within a range considered suitable for long-term restoration.
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Figure C4:1-1. Napoleonville North Swamp Elevation Distribution (2017 LiDAR)
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Mapoleonville - Central Swamp Elevation Distribution
3500

3000

2500

1517
1333

1000
500

(-1, 40.5] (0.5, 0] [0, 0.5) (0.5, 1] {1, 15) (1.5, 2] {2,2.5)

Number of Readings {ouwt of 5226)
-

Elevation Range (FT NAVDES]

Figure C4:1-2. Napoleonville Central Swamp Elevation Distribution (2017 LIDAR)
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MNapoleonville - South Swamp Elevation Distribution
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Figure C4:1-3. Napoleonville South Swamp Elevation Distribution (2017 LIiDAR)

Subsoiling is expected to occur uniformly across all plantable zones along identified planting
rows, intended to loosen compacted soils left from previous agricultural use.

Existing perimeter berms are assumed to provide sufficient temporary water retention during
early establishment, due to the site’s agricultural history. Post-planting berm gapping is
assumed to occur 1-2 years after planting, at approximately 500-foot intervals. An estimated
50 gapping locations are anticipated, with about 1,500 cubic yards of material expected to
be removed and redistributed within the project footprint.

1.3 PLANTING AND MATERIAL ASSUMPTIONS

Seedling quantities were estimated using the standard planting densities and spacings
outlined in the main report. To reflect the full extent of planting potential within the project
boundary, a range of estimated quantities is provided below, spanning from the required 949
acres to the full 962 acres of identified plantable area.

Canopy Seedlings: 517,400 — 524,600
Midstory Seedlings: 129,300 — 131,000
Plant Pins: 646,700 — 655,600

Plant Stakes: 646,700 — 655,600
Mowing Poles: 42,000 — 42,700
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1.4 IMPLEMENTATION AND DURATION ASSUMPTIONS

The initial construction phase is assumed to take approximately one to two years, followed
by a three-year monitoring and maintenance period, resulting in a total estimated duration of

five years.
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SECTION 1
Introduction

This study is for the mitigation efforts required for the anticipated marsh impacts resulting
from the construction of the Morganza to the Gulf (MTG) Project. This alternative consists of
6,791 acres of brackish/saline marsh creation at a location identified as North Barataria Bay
developed with the intent to offset the overall brackish/saline marsh impacts of the MTG
flood risk reduction system. Refer to the Environmental Analysis section for details on the
marsh creation area (MCA) sizing process and requirements.

1.1 PROJECT LOCATION

The project area is primarily located in Lafourche Parish near Galliano and Golden Meadow,
LA. The mitigation plan consists of two marsh creation areas directly adjacent to each other.
The first site is located in the open water between Bayou L’Ours ridge and Brusle Lake

(MCA-1) and the second site encompasses Kings Canal just south of Round Lake (MCA-2).

The two proposed borrow areas each consist of multiple cells in an attempt to avoid known
pipelines and oyster seed grounds. The identified borrow area northeast of the MCAs is
primarily located in Little Lake (BA-1) and consists of 5 cells spanning across Bay Dosgris,
Round Lake, and Bay L’Ours. The two most eastern of the five cells cross over the parish
boundary line from Lafourche into Jefferson Parish. The second borrow area (BA-2) located
in Cat Bay is south of the MCAs, crossing over the parish boundary line from Jefferson to
Plaquemines Parish. Cat Bay is roughly four miles northeast of Grand Isle and Isle Grande
Terre. Access corridors for construction equipment will transit through existing pipeline
corridors, open water, and bayous that convey between the marsh sites and borrow areas.
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SECTION 2
Design and Construction

2.1 CONTAINMENT DIKES

Earthen perimeter dikes will be fully confined, constructed from onsite/interior borrow
adjacent to the dikes. Containment dikes will be constructed with a 5-foot crown width and
1V:5H side slopes that transition down to existing grade. The perimeter dike crown
elevation varies per site; MCA-1 will be constructed to a crown elevation of +5.75 NAVD88
and MCA-2 to elevation +6.00' NAVD88 to contain dredge slurry and provided a minimum 2-
foot freeboard. A 30% settlement assumption was applied to the dike height and
incorporated into the volumetric calculations. See the Dike Design section for additional
details on borrow requirements and quantity calculations.

The estimated borrow material required for the perimeter dike construction for the Overall

MTG mitigation areas totals to 6,168,000 cubic yards (CY). See the Table below for a
detailed list of the dike parameters.

Table C4:2-1. List of Dike Parameters

Overall MTG Sites MCA-1 MCA-2
Total Perimeter Length (LF): 58,329 56,070
Crown Width (FT): 5 5
Slope Run (1V: X' H): 5 5
Top of Dike Elevation (FT NAVD88): +5.75 +6.00
Base Elevation (FT NAVD88): -2.50 -3.80
Assumed Settlement (FT): 2.3 2.8
Dike Volume (CY): 2,609,000 3,559,000
Assumed Settlement (FT): 2.4 3.2
|[Front Dike Volume (CY): 221,000 917,000

2.1.1 Cross Dikes

Due to the size of the proposed marsh sites, earthen cross dikes or training dikes will be
constructed with the intent to assist in the vertical stacking of the dredged material by
providing more manageable areas for the disposal of dredge material within the marsh sites.
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Cross dikes will be constructed with a 3-foot-wide crown and 1V:3H side slopes that
transition down to existing grade. The cross dikes will be constructed to a crown elevation
half a foot higher than the designed max slurry elevation. The crown elevation varies per
site; MCA-1 will be constructed to +4.75° NAVD88 and MCA-2 to +5.00° NAVD88. The
estimated borrow material required for the initial cross dike construction is approximately
914,800 CYs. See the Dike Design section for additional details on these assumptions.

2.1.2 Discharge Monitoring

Grade stakes will be placed throughout the project areas. Discharge location will be
monitored against grade stakes to determine movement needed within the marsh platform to
achieve the most uniform platform possible with little mechanical relocation of high points
post construction.

Spill boxes will be strategically located along the limits of the perimeter dike adjacent to open
water areas to serve as the effluent discharge points at each MCA. The intent is to capture
most sediment suspended in the effluent discharge, but some material will still likely deposit
in the adjacent open water locations. After marsh fill operations are completed and sufficient
dewatering and compaction has occurred, the spill boxes will be removed.

2.1.3 Marsh Platform Lift

Once all perimeter containment dikes, cross dikes, and spill boxes are constructed, the
marsh platform lift for each site will commence. To build the marsh platforms, it is proposed
that sediment will be dredged from designated borrow areas in Little Lake and Cat Bay using
a hydraulic cutterhead. The sediment will then be pumped as slurry into the marsh creation
area through a floating pipeline.

The contractor will be directed to fill the marsh creation area from the varying existing
ground elevation to the max constructed fill elevation (final target elevation with the
anticipated settlement), with the expectation the platform will ultimately settle into the
necessary target elevation of +1.25' NAVD88. A +/- 0.5-foot tolerance during the fill
operations will be allowable.

It's assumed only one (1) lift will be required for this project at this design stage, however
this will need to be confirmed through field investigations and future geotechnical analysis.
Subsidence, foundation settlement, fill compaction/shrinkage, dewatering, and construction
losses were accounted for in the quantity calculations. See the Marsh Creation Area Design
section for additional detail on the assumptions and calculations.
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The selected parameters for the marsh fill operations vary per sites; a summary of each
MCA is shown in the Table Celow. The estimated total quantity of fill material includes the
backfilling of internal dike borrow areas. In total, the Overall MTG marsh platforms require
92,069,000 CYs.

Table C4:2-2. Marsh Fill Operations Per Site

Overall MTG Sites MCA-1 MCA-2
Area (AC): 3,973 2,818
[Max Slurry Elevation (FT NAVD88): +3.75 +4.00
Target Elevation (FT NAVD88): +1.25 +1.25
\Water Bottom Elevation (FT NAVD88): [-2.5 -3.8
Intermediate Subsidence (MM/YR): 13.92 13.92
Assumed Settlement (FT): 1.1 1.1
[Marsh Fill Volume (CY): 47,624,000 44,445,000

2.1.4 Borrow Plan

Given the uncertainties at this design stage, several borrow areas were identified as
potential sources of dredge material to achieve the required elevations for the marsh
platforms and meet habitat goals. See the Borrow Area Design section for more details on
the borrow analysis and quantity calculations.

The material for the construction of the MCAs is to be hydraulically dredged sediment
obtained at the following proposed borrow locations: Little Lake (BA-1) and Cat Bay (BA-2).
It is assumed these borrow area will provide suitable material for the construction of the
marsh platform(s), as the material is assumed to have mixed sediment content. According to
the Louisiana Sand Resources Database (LA-0161) and other neighboring projects in the
region, Little Lake is primarily fines with some sand and Cat Bay appears to have more sand
content with some areas of fines.

The proposed borrow sites total to approximately 16,700 acres, and satisfies the overall
volume needed by 187%. It is assumed that Little Lake will not meet the required amount of
material on its own, therefore Alternative 1 evaluates the option of both Little Lake and Cat
Bay borrow. Alternative 2 solely considers borrow from Cat Bay, as this area is large enough
to fill the full marsh platform. The most cost effective of the two alternatives detailed below is
Alternative 1, therefore this is the proposed borrow plan for this project. See the Table Celow
for the details on each borrow area.

Required Contract Borrow Quantity for the Overall MTG Areas: 186,698,000 CY
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Table C4:2-3. Borrow Site Details by Borrow Site

Overall MTG Sites BA-1 (Hydraulic) BA-2 (Hydraulic)
Area (AC): 6,651 10,018
[Max Allowable BEC (FT NAVD88): |20 -25
Assumed Depth of Material (FT): 10 15
Available Borrow Volume (CY): 107,296,000 242,439,000
|Percentage of Need Met: 57 % 130%

Alternative 1 — Proposed Borrow Plan:
o BA-1 (Little Lake): 107,296,000 CY
e BA-2 (Cat Bay): 79,402,000 CY

Alternative 2:
e BA-2 (Cat Bay): 186,698,000 CY

2.1.5 Dike Degrade/Gapping

One to three years post-construction of the marsh platform, it is assumed that the sites will
settle down to the desired target elevation. At this time the dikes will be degraded down to
elevation +1.25 NAVD88 (+/- 0.5-foot), in attempt to align with the surrounding marsh
elevation. Gapping locations will also be included in this effort to enhance tidal exchange
across the MCAs. Excavated material will be disposed of within the marsh creation areas at
any low locations within the project footprint. See the Dike Design section for additional
information on this process. The estimated excavation quantity is approximately 209,000 CY
for the Overall MTG Mitigation Areas.
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Engineering Project Description

1.1 PROJECT AREA AND ACCESS OVERVIEW

Located in a rural, agricultural area southwest of Supreme in Assumption Parish, the
Supreme BLH project footprint encompasses approximately 616 acres, of which 533 acres
are estimated to be plantable BLH zones.

A total of three (3) potential access routes have been identified:

o First Route: LA Hwy 1011, which traverses east-west through the northern portion
of the project area and intersects both LA Hwy 1010 and LA Hwy 1.

e Second Route: Georgia Road, which extends westward from LA Hwy 1 and LA
Hwy 1010 to reach the project area’s eastern boundary.

e Third Route: Locust Street, located farther south, follows a similar alignment west
from LA Hwy 1 and LA Hwy 1010 to the southeastern boundary of the project site.

1.2 SITE PREPARATION AND EARTHWORK ASSUMPTIONS

Prior to any earthwork, the entire project footprint will be cleared of existing vegetation to
facilitate leveling and/or grading activities, access establishment, and site preparation for
planting.

Supreme BLH Elevation Distribution
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Figure C4:1-1. Supreme BLH Elevation Distribution (2017 LiDAR)
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LiDAR-derived elevation data was used to develop an elevation distribution histogram for the
project area. Existing elevations range from approximately +3 to +8 feet NAVD88. Only
minor leveling is anticipated to achieve target conditions, with an expected post-leveling
average elevation nearing +5 feet NAVD88—generally consistent with nearby reference
BLH systems. Major degrading was not assumed at this stage, as current conditions appear
compatible with long-term restoration goals.

Subsoiling is expected to occur uniformly across all plantable zones along identified planting
rows, intended to loosen compacted soils left from previous agricultural use.

To support surface water management during early establishment, shallow swales are
assumed to be excavated throughout the site. Approximately 18,000 linear feet of swales
are proposed, with an estimated 4,800 cubic yards of material to be excavated and
redistributed within the project footprint.

1.3 PLANTING AND MATERIAL ASSUMPTIONS

Seedling quantities were estimated using the standard planting densities and spacings
outlined in the main report. To reflect the full extent of planting potential within the project
boundary, a range of estimated quantities is provided below, spanning from the required 527
acres to the full 533 acres of identified plantable area.

Canopy Seedlings: 287,400 — 291,000
Midstory Seedlings: 72,000 — 72,800
Plant Pins: 359,400 — 363,800

Plant Stakes: 359,400 — 363,800
Mowing Poles: 23,300 — 23,850

1.4 IMPLEMENTATION AND DURATION ASSUMPTIONS

The initial construction phase is assumed to take approximately one to two years, followed
by a three-year monitoring and maintenance period, resulting in a total estimated duration of
five years.
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Engineering Project Description

1.1 PROJECT AREA AND ACCESS OVERVIEW

Located in an agricultural area southwest of Supreme in Assumption Parish, the Supreme
swamp project footprint encompasses approximately 1,105 acres, of which 958 acres are
estimated to be plantable swamp zones.

A total of three (3) potential access routes have been identified:

. First Route: LA Hwy 1011, which traverses east-west through the northern
portion of the project area and intersects both LA Hwy 1010 and LA Hwy 1.

o Second Route: Georgia Road, which extends westward from the intersection of
LA Hwy 1 and LA Hwy 1010 to the eastern project boundary.

o Third Route: Locust Street, located farther south, follows a similar alignment
west from LA Hwy 1 and LA Hwy 1010 to the southeastern boundary of the project
site.

1.2 SITE PREPARATION AND EARTHWORK ASSUMPTIONS

Prior to any earthwork, the entire project footprint will be cleared of existing vegetation to
facilitate leveling and/or grading activities, access establishment, and site preparation for
planting.
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Figure C4:1-1. Supreme Swamp Elevation Distribution (2017 LiDAR)

LiDAR-derived elevation data was used to develop an elevation distribution histogram for the
project area (see Figure). Existing elevations range from approximately +1.5 to +6.5 feet
NAVDB88. Only minor leveling is anticipated to achieve target conditions, with an expected
post-leveling average elevation nearing +4 feet NAVD88—generally consistent with nearby
reference swamp systems. Major degrading was not assumed at this stage, as current
conditions appear compatible with long-term restoration goals.

Subsoiling is expected to occur uniformly across all plantable zones along identified planting
rows, intended to loosen compacted soils left from previous agricultural use.

Existing perimeter berms are assumed to provide sufficient temporary water retention during
early establishment, due to the site’s agricultural history. Post-planting berm gapping is
assumed to occur 1-2 years after planting, at approximately 500-foot intervals. An estimated
46 gapping locations are anticipated, with about 1,215 cubic yards of material expected to
be removed and redistributed within the project footprint.
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1.3 PLANTING AND MATERIAL ASSUMPTIONS

Seedling quantities were estimated using the standard planting densities and spacings
outlined in the main report. To reflect the full extent of planting potential within the project
boundary, a range of estimated quantities is provided below, spanning from the required 949
acres to the full 958 acres of identified plantable area.

Canopy Seedlings: 517,400 — 522,500
Midstory Seedlings: 129,300 — 130,800
Plant Pins: 646,700 — 653,300

Plant Stakes: 646,700 — 653,300
Mowing Poles: 42,000 — 42,600

1.4 IMPLEMENTATION AND DURATION ASSUMPTIONS

The initial construction phase is assumed to take approximately one to two years, followed
by a three-year monitoring and maintenance period, resulting in a total estimated duration of
five years.
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Part 11: Three Mile Bay Project Description
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SECTION 1
Introduction

This study is for the mitigation efforts required for the anticipated marsh impacts resulting
from the construction of the Morganza to the Gulf (MTG) Project. This alternative consists of
8,728 acres of brackish/saline marsh creation at a location identified as Three Mile Bay
developed with the intent to offset the overall brackish/saline marsh impacts of the MTG
flood risk reduction system. Refer to the Environmental Analysis section for details on the
marsh creation area (MCA) sizing process and requirements.

1.1 PROJECT LOCATION

The project area is located in St. Bernard Parish near the Louisiana eastern state borderline.
The project is situated in between Lake Borgne and Chandeleur Sound in the vicinity of the
Biloxi State Wildlife Management Area.

The mitigation plan consists of two marsh creation areas separated by Three Mile Bay. The
first site (MCA-1) is to the east, spanning across multiple water bodies including: Johnson
Bay, SE and NW Jack Williams Bay, Bayou Creque, Turkey Bayou, and Oyster Bay. MCA-1
consists of three distinct cells designed to minimize any impact on the surrounding marsh
area. The second site (MCA-2) is on the west side of Three Mile Bay, consisting of two cells
separated by Nine Mile Bayou. These cells encompass Blind Bay and Kennedys Lagoon.

One large borrow area (BA-1) identified between Lake Borgne and the Mississippi Sound
was considered for this proposal and located to the north of the MCAs and directly east of
Grand Island. Access corridors from the borrow site to the two MCAs traverse the open
waters in Lake Borgne and Oyster Bay.
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SECTION 2
Design and Construction

2.1 CONTAINMENT DIKES

The perimeter containment dikes will be a composite of both stone and earthen sections and
will be fully confined. Two distinct dike sections were considered for the study and will be
classified as front (stone) and back (earthen). Selection of dike section is based varying site
conditions, such as depth and exposure to wave action. Additionally, two lifts were
considered in this analysis to address site condition concerns, particularly the water depth
associated with the hydraulic fill operation. See the Dike Design section for additional details
on borrow requirements and quantity calculations.

The front perimeter containment dikes will be constructed with stone, specifically designed to
protect against wave action created by long lake fetch. These dikes will feature a 4-foot
crown width with 1V:3H side slopes, transitioning down to the existing grade. Stone size for
the dikes will be approximately 1200-Ibs stone gradation and will be placed on top of 400-psi
strength geotextile separator fabric, with additional fabric on the interior of the dikes to help
retain dredge slurry. A 35% settlement assumption has been factored into the dike height for
volumetric calculations.

The necessity of constructing stone dikes is uncertain and would need to be verified through
future hydraulic and geotechnical analysis. Due to exposure to wave action and lessons
learned from other projects utilizing rock dike designs, a maintenance plan will be
necessary, including periodic stone placement in the outyears.

The back perimeter containment dikes will be earthen, sourced from onsite/interior borrow
material adjacent to the dikes. These earthen dikes will have a 5-foot-wide crown with 1V:3H
side slopes transitioning to the existing grade. A 30% settlement assumption was applied to
the height of the back dikes for volumetric calculations.

2.1.1.1 First Lift

The perimeter dike crown elevation for both MCA-1 and MCA-2 will be constructed from the
existing water bottom elevations to a crown elevation of +5.0-ft NAVD88 to contain dredge
slurry while still maintaining a minimum 2-foot freeboard.

See the table below for a detailed list of the dike parameters. For the first lift of the Overall
MTG areas, in total, the estimated quantity for stone and geotextile is approximately
2,056,000 TONS and 657,000 SY respectively and the estimated borrow material required
for the initial earthen dike construction is approximately 6,598,000 CY.
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Table C4:2-1. Perimeter Dike Parameters for First Lift

LIFT 1 - Overall MTG Sites MCA-1 MCA-2

Total Perimeter Length (LF): 185,968 57,233
Back - Earthen Dikes
Length (LF): 135,250 43,607
Crown Width (FT): 5 5
Slope Run (1V: X-ft H): 3 3
Top of Dike Elevation (FT NAVD88): +5.0 +5.0
Base Elevation (FT NAVD88): -4.8 -5.7
Assumed Settlement (FT): 2.00 2.25
Back Dike Volume (CY): 4,777,000 1,821,000
Front — Stone Dikes

Length (LF): 50,718 13,626
Crown Width (FT): 4 4
Slope Run (1V: X-ft H): 3 3
Top of Dike Elevation (FT NAVD88): +5.5 +6.0
Base Elevation (FT NAVD88): -4.8 -5.7
Assumed Settlement (FT): 2.75 3.00
Front Dike Volume (TONS): 1,558,000 498,000
Geotextile (SY) 509,000 148,000

2.1.1.2 Second Lift:

One year after the completion of the 1st lift, both the earthen and stone dikes will need to be
recapped prior to the next marsh fill operations. The perimeter dike for both MCA-1 and
MCA-2 will be constructed from the existing base elevation to a crown elevation of +4.75-ft
NAVD@88 to contain dredge slurry and provided a minimum 2-foot freeboard. The estimated
borrow required for the front and back dike earthen lifts is approximately 192,000 TONS and
473,000 CY respectively.
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Table C4:2-2. Perimeter Dike Parameters for Second Lift

LIFT 2 - Overall MTG Sites MCA-1 MCA-2
Total Perimeter Length (LF): 185,968 57,233
Back - Earthen Dikes
Length (LF): 135,250 43,607
Crown Width (FT): 5 5
Slope Run (1V: X-ft H): 3 3
Top of Dike Elevation (FT NAVD88): +4.75 +4.75
Base Elevation (FT NAVD88): +2.75 +2.50
Assumed Settlement (FT): 0.75 0.75
Back Dike Volume (CY): 346,000 127,000
Front — Stone Dikes

Length (LF): 50,718 13,626
Crown Width (FT): 4 4
Slope Run (1V: X-ft H): 3 3
Top of Dike Elevation (FT NAVD88): +4.75 +4.75
Base Elevation (FT NAVD88): +2.50 +2.25
Assumed Settlement (FT): 1.0 1.0
Front Dike Volume (TONS): 145,000 47,000

2.1.2 Cross Dikes

Due to the size of the proposed marsh sites, earthen cross dikes or training dikes will be
constructed with the intent to assist in the vertical stacking of the dredged material by
providing more manageable areas for the disposal of dredge material within the marsh sites.
Cross dikes will be constructed with a 3-foot-wide crown and 1V:3H side slopes that
transition down to existing grade. The cross dikes will be constructed to a crown elevation
half a foot higher than the designed max slurry elevation.

For the first platform lift, the cross dikes will be constructed to crown elevation +3.5-ft
NAVDS88 at both MCAs. The estimated borrow material required for the initial cross dike
construction for the large MTG marsh area is approximately 1,304,600 CY and the second
lift will require approximately 96,100 CY and will be constructed to a +3.25-ft NAVD88 crown
elevation. The second lift will occur at the same time the perimeter dikes are raised. See the
Dike Design section for additional details on these assumptions.
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2.1.3 Discharge Monitoring

Grade stakes will be placed throughout the project areas. Discharge location will be
monitored against grade stakes to determine movement needed within the marsh platform to
achieve the most uniform platform possible with little mechanical relocation of high points
post construction.

Spill boxes will be strategically located along the limits of the perimeter dike adjacent to open
water areas to serves as the effluent discharge points at each MCA. The intent is to capture
most sediment suspended in the effluent discharge, but some material will still likely deposit
in the adjacent open water locations. After marsh fill operations are completed and sufficient
dewatering and compaction has occurred, the spill boxes will be removed.

2.1.4 Marsh Platform Lift

Once all perimeter containment dikes, cross dikes, and spill boxes are constructed, the
marsh platform lift for each site will commence. To build the marsh platforms, it is proposed
that sediment will be dredged from designated borrow area in Lake Borgne using a hydraulic
cutterhead. The sediment will then be pumped as slurry into the marsh creation area through
a floating pipeline.

It's assumed two (2) lift will be required for this project at this design stage, however this will
need to be confirmed through field investigations and future geotechnical analysis.
Subsidence, foundation settlement, fill compaction/shrinkage, dewatering, and construction
losses were accounted for in the quantity calculations. See the Marsh Creation Area Design
section for additional detail on the assumptions and calculations.

For the first platform lift, the marsh creation area will be pumped with dredged slurry to +3.0-
ft NAVD88 from the varying existing ground elevation with the expectation the platform will
ultimately settle to +1-ft NAVD88. A +/- 0.5-foot tolerance during the fill operations will be
allowable. The second lift fill quantities were calculated from the assumed elevation after
one-year of settlement has occurred, to the max constructed fill elevation (final target
elevation with the anticipated settlement), with the expectation the platform will ultimately
settle into the necessary target elevation of +1.25-ft NAVD88 (+/-0.5-foot tolerance).

The parameters for the marsh fill operations vary by lift, with a summary of each MCA
provided in the table below. The estimated total quantity of fill material accounts for the
backfilling of internal dike borrow areas. In total, the Overall MTG marsh platforms require
164,677,000 CY, with Lift 1 totaling 119,658,000 CY and Lift 2 totaling 43,057,000 CY.
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Table C4:2-3. Marsh Fill Operations Per Site Per Lift

LIFT 1 - Overall MTG Sites MCA-1 MCA-2
Area (AC): 7,153 1,575
[Max Slurry Elevation (FT NAVD88): +3.0 +3.0
Target Elevation (FT NAVD88): +1.0 +1.0
\Water Bottom Elevation (FT NAVD88): |-4.8 -5.7
Intermediate Subsidence (MM/YR): 8.83 8.83
Assumed Settlement (FT): 0.5 0.5
[Marsh Fill Volume (CY): 95,424,000 24,234,000
[LIFT 2 - Overall MTG Sites IMCA-1 IMCA-2
Area (AC): 7,153 1,575
[Max Slurry Elevation (FT NAVD88): +2.75 +2.75
Target Elevation (FT NAVD88): +1.25 +1.25
[Existing Base Elevation (FT NAVD88): |0 +0
Intermediate Subsidence (MM/YR): 8.83 8.83
Assumed Settlement (FT): 0.75 0.75
[Marsh Fill Volume (CY): 35,226,000 7,831,000

2.1.5 Borrow Plan

One large borrow source was identified as a potential source of dredge material to achieve
the required elevation for the marsh platforms to accomplish the necessary habitat goals.
See the Borrow Area Design section for more details on the borrow analysis and quantity
calculations.

The material for constructing the MCAs will be hydraulically dredged sediment sourced from
the proposed borrow location in Lake Borgne (BA-1). It is assumed that this borrow area will
yield sufficient suitable material for the construction of the marsh platform(s), as the
sediment is expected to have a mixed content, based on data from the Louisiana Sand
Resources Database (LA-0161) and other regional projects. The total area of the proposed
borrow sites is approximately 23,877 acres, which provides 175% of the volume required. It
is assumed that Lake Borgne will supply enough material to complete both lift sequences of
the marsh platform, making this the proposed borrow plan for the project. See the table
below for the details on the proposed borrow plan and the quantities required for each lift
effort.

Total Required Borrow Quantity for the Overall MTG Areas: 329,354,000 CY
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Table C4:2-4. Borrow Site Details by Borrow Site

Overall MTG Sites BA-1 (Hydraulic)
Area (AC): 23,877
[Max Allowable BEC (FT NAVD88): |20
Assumed Depth of Material (FT): 10
Available Borrow Volume (CY): 385,215,000
|Percentage of Need Met: 175%

Proposed Borrow Plan:
o Lift1-BA-1 (Lake Borgne): 242,970,000 CY
o Lift 2 - BA-1 (Lake Borgne): 86,384,000 CY

2.1.6 Dike Degrade/Gapping

One to three years post-construction of the marsh platform, it is assumed that the sites will
settle down to the desired target elevation. At this time the dikes will be degraded down to
elevation +1.25-ft NAVD88 (+/- 0.5-foot), in attempt to align with the surrounding marsh
elevation. Gapping locations will also be included in this effort to enhance tidal exchange
across the MCAs. Excavated material will be disposed of within the marsh creation areas at
any low locations within the project footprint. See the Dike Design section for additional
information on this process. The estimated excavation quantity is approximately 118,000 CY
for the Overall MTG Mitigation Areas.

2.1.7 Future Rock Maintenance Events

Given the uncertainties at this design stage and lessons learned from previous marsh
projects that employed rock designs, it is anticipated that maintenance events will be
required in the future. For this analysis, it is projected that a rock lift will be necessary at
some point around year 15 of the project’s life. A conservative estimate of one-third of the
original overall quantity was used, resulting in an anticipated future rock lift of 750,000
TONS. Additionally, settlement plates or equivalent monitoring methods may be
incorporated to track elevation changes.
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Part 12: West Terrebonne Project
Description
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Description

SECTION 1
Introduction

This study is for the mitigation efforts required for the anticipated marsh impacts resulting
from the construction of the Morganza to the Gulf (MTG) Project. This alternative consists of
6,431 acres of brackish/saline marsh creation at a location identified as West Terrebonne
developed with the intent to offset the overall brackish/saline marsh impacts of the MTG
flood risk reduction system in the amount of 1,650 AAHUs. Refer to the Environmental
Analysis section for details on the marsh creation area (MCA) sizing process and
requirements.

1.1 PROJECT LOCATION

The project area is located in Terrebonne Parish approximately 8 miles south of Theriot, LA
traveling down Bayou Dularge. The mitigation plan consists of two marsh creation areas
separated by Caillou Lake. The first site, west of Caillou Lake, spans across Bay Voisin and
King Lake (MCA-1). The second site is on the east side of Caillou Lake, primarily located in
Moncleuse Bay and extending north into Bay de L'Ouest (MCA-2).

Two borrow areas were considered, each consisting of multiple cells in an attempt to avoid
known pipelines and oyster seed grounds. The identified borrow area (BA-1) located to the
north of the MCAs, consists of three cells situated within Lake Mechant and Mud Lake.
Access corridors from BA-1 to the two MCAs traverse Grand Pass and Caillou Lake. The
second borrow area (BA-2) south of the MCAs, consists of two cells identified in Caillou Bay.
Access corridors from BA-2 traverse open water and through the following bayous to reach
the MCAs: Grand Bayou du Large, Bayou Banan, and Bayou Grand Caillou.
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SECTION 2
Design and Construction

2.1 CONTAINMENT DIKES

Earthen perimeter dikes will be fully-confined, constructed from onsite/interior borrow
adjacent to the dikes. This alternative requires two dike sections, classified as front and back
dikes, due to the project’s exposure to wave/fetch action in the areas adjacent to open
water. The front containment dikes will be constructed with an 8-foot crown width and the
back dikes, located against existing marsh, will have a 5-foot crown width. Both sections
have a 1V:5H side slope that transition down to existing grade.

The perimeter dike crown elevation varies per site; MCA-1 will be constructed to a crown
elevation of +5.5-ft NAVD88 and MCA-2 to elevation +6.0-ft NAVD88 to contain dredge
slurry and provided a minimum 2-foot freeboard. Settlement assumptions were applied to
the dike heights and incorporated in the volumetric calculations. The front dike parameters
included a 30% settlement estimate, considering the larger sections required along the open
water areas and a 25% settlement assumption was factored into the back dike calculations.
See the Dike Design section for additional details on borrow requirements and quantity
calculations.

The estimated borrow material required for the perimeter dike construction for the Overall
MTG areas totals to 7,244,000 cubic yards (CY). See the table below for a detailed list of the
dike parameters.
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Description
Table C4:2-1. List of Dike Parameters

Overall MTG Sites MCA-1 MCA-2
Total Perimeter Length (LF): 76,072 60,195
Total Required Dike Volume (CY): 3,023,000 4,221,000

Back Dikes
Length (LF): 71,465 49,010
Crown Width (FT): 5 5
Slope Run (1V: X-ft H): 5 5
Top of Dike Elevation (FT NAVD88): +5.5 +6.0
Base Elevation (FT NAVD88): -2.8 -4.9
Assumed Settlement (FT): 1.6 2.1
Back Dike Volume (CY): 2,802,000 3,304,000
Front Dikes

Length (LF): 4,607 11,185
Crown Width (FT): 8 8
Slope Run (1V: X-ft H): 5 5
Top of Dike Elevation (FT NAVD88): +5.5 +6.0
Base Elevation (FT NAVD88): -2.8 -4.9
Assumed Settlement (FT): 2.4 3.2
|[Front Dike Volume (CY): 221,000 917,000

2.1.1 Cross Dikes

Due to the size of the proposed marsh sites, earthen cross dikes or training dikes will be
constructed with the intent to assist in the vertical stacking of the dredged material by
providing more manageable areas for the disposal of dredge material within the marsh sites.
Cross dikes will be constructed with a 3-foot wide crown and 1V:3H side slopes that
transition down to existing grade. The cross dikes will be constructed to a crown elevation
half a foot higher than the designed max slurry elevation, and therefore varies per site. MCA-
1 will be constructed to crown elevation +4.0-ft NAVD88 and MCA-2 to +4.5-ft NAVD88. The
estimated borrow material required for the initial cross dike construction is approximately
1,045,000 CYs. See the Dike Design section for additional details on these assumptions.
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2.1.2 Discharge Monitoring

Grade stakes will be placed throughout the project areas. Discharge location will be
monitored against grade stakes to determine movement needed within the marsh platform to
achieve the most uniform platform possible with little mechanical relocation of high points
post construction.

Spill boxes will be strategically located along the limits of the perimeter dike adjacent to open
water areas to serve as the effluent discharge points at each MCA. The intent is to capture
most sediment suspended in the effluent discharge, but some material will still likely deposit
in the adjacent open water locations. After marsh fill operations are completed and sufficient
dewatering and compaction has occurred, the spill boxes will be removed.

2.1.3 Marsh Platform Lift

Once all perimeter containment dikes, cross dikes, and spill boxes are constructed, the
marsh platform lift for each site will commence. To build the marsh platforms, it is proposed
that sediment will be dredged from designated borrow areas in Lake Mechant and Caillou
Bay using a hydraulic cutterhead. The sediment will then be pumped as slurry into the marsh
creation area through a floating pipeline.

The contractor will be directed to fill the marsh creation area from the varying existing
ground elevation to the max constructed fill elevation (final target elevation with the
anticipated settlement), with the expectation the platform will ultimately settle into the
necessary target elevation of +1.25 feet NAVD88. A +/- 0.5-foot tolerance during the fill
operations will be allowable.

It's assumed only one (1) lift will be required for this project at this design stage, however
this will need to be confirmed through field investigations and future geotechnical analysis.
Subsidence, foundation settlement, fill compaction/shrinkage, dewatering, and construction
losses were accounted for in the quantity calculations. See the Marsh Creation Area Design
section for additional detail on the assumptions and calculations.

The selected parameters for the marsh fill operations vary per sites; a summary of each
MCA is shown in the table below. The estimated total quantity of fill material includes the
backfilling of internal dike borrow areas. In total, the Overall MTG marsh platforms require
97,163,000 CYs.
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Table C4:2-2. Marsh Fill Operations Per Site

Overall MTG Sites MCA-1 MCA-2
Area (AC): 3,243 3,188
IMax Slurry Elevation (FT NAVD88): +3.50 +4.00
Target Elevation (FT NAVD88): +1.25 +1.25
Water Bottom Elevation (FT NAVD88): -2.80 -4.90
Intermediate Subsidence (MM/YR): 12.09 12.09
Assumed Settlement (FT): 1.0 1.0
IMarsh Fill Volume (CY): 40,489,000 56,674,000

2.1.4 Borrow Plan

Given the uncertainties at this design stage, several borrow areas were identified as
potential sources of dredge material to achieve the required elevations for the marsh
platforms and meet habitat goals. See the Borrow Area Design section for more details on
the borrow analysis and quantity calculations.

The material for the construction of the MCAs is to be hydraulically dredged sediment
obtained at the following proposed borrow locations: Lake Mechant (BA-1) and Caillou Bay
(BA-2). Itis assumed these borrow area will provide suitable material for the construction of
the marsh platform(s), as the material is assumed to have mixed sediment content according
to the Louisiana Sand Resources Database (LA-0161) and other neighboring projects in the
region.

The proposed borrow sites total to approximately 14,548 acres, and satisfies the overall
volume needed by 186%. It is assumed that Lake Mechant will not meet the required
amount of material on its own, therefore Alternative 1 evaluates the option of both Lake
Mechant and Caillou Bay borrow. Alternative 2 solely considers borrow from Caillou Bay, as
this area is large enough to fill the full marsh platform. The most cost effective of the two
alternatives detailed below is Alternative 1, therefore this is the proposed borrow plan for this
project. See the table below for the details on each borrow area.

Required Contract Borrow Quantity for the Overall MTG Areas: 197,249,000 CY
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Table C4:2-3. Borrow Site Details by Borrow Site

Overall MTG Sites BA-1 (Hydraulic) BA-2 (Hydraulic)
Area (AC): 1,452 13,096
[Max Allowable BEC (FT NAVD88): -20 -20
Assumed Depth of Material (FT): 10 15
Available Borrow Volume (CY): 50,661,000 316,946,000
|Percentage of Need Met: 26% 160%

Alternative 1 — Proposed Borrow Plan:
e BA-1 (Lake Mechant): 50,661,000 CY
o BA-2 (Caillou Bay): 146,588,000 CY

Alternative 2:
e BA-2 (Caillou Bay): 197,249,000 CY

2.1.5 Dike Degrade/Gapping

One to three years post-construction of the marsh platform, it is assumed that the sites will
settle down to the desired target elevation. At this time the dikes will be degraded down to
elevation +1.25-ft NAVD88 (+/- 0.5-foot), in attempt to align with the surrounding marsh
elevation. Gapping locations will also be included in this effort to enhance tidal exchange
across the MCAs. Excavated material will be disposed of within the marsh creation areas at
any low locations within the project footprint. See the Dike Design section for additional
information on this process. The estimated excavation quantity is approximately 225,000 CY
for the Overall MTG Mitigation Areas.
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SECTION 3
List of Acronyms and Abbreviations

AC Acre

AHHU Average Annual Habitat Unit
BA Borrow Area

cYy Cubic Yards

FT Feet

GIww Gulf Intercoastal Waterway
H Horizontal

LA Louisiana

Lbs Pounds

LF Linear Feet

MCA Marsh Creation Area

MM/YR Millimeter per Year

MTG Morganza to the Gulf
NAVD88 North American Vertical Datum 1988
PSI Pounds per Square Inch
ROM Rough Order of Magnitude
SY Square Yard

Vv Vertical
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SECTION 1
Mitigation Project Rankings By Habitat
Type

The following tables present the ranking of the mitigation projects under all criteria except
CE/ICA. Results of CE/ICA can be found in attachment 5.

Table C5:1-1. Mitigation Project Rankings by Habitat Type

Bottomland Hardwood Forest Mitigation Project Ranking

Project Ranking
Purchase of Mitigation Bank Credits 1
Napoleonville 2
Supreme 2
Swamp Mitigation Project Ranking

Project Ranking
Purchase of Mitigation Bank Credits 1
Napoleonville 3
Supreme 2

Fresh and Intermediate Marsh Project Ranking
Project Ranking
Purchase of Mitigation Bank Credits

Lake Salvador

Delta Farms

GIWW
Avoca Island

Brackish and Saline Marsh Mitigation Project Ranking
Project Ranking
Purchase of Mitigation Bank Credits 3
Isle de Jean Charles

alal N W] -

North Barataria
Three Mile Bay
West Terrebonne

SNSRI
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SECTION 2
Evaluation Summary Tables by Habitat

Type

BOTTOMLAND HARDWOOD FOREST

Table C5:2-1. Bottomland Hardwood Forest Projects Evaluation Summary

| | Alternatives
Evaluation Criteria No |[BLH| BLH1- | BLH2-
| Action | MB | Napoleonville | Supreme
o . . i 0-not within a managed area
| @2 Contiguous with or within 1-non managed natural land 0 0 1 0
c® resource managed area -
=) 2-adjacent to or on
58 | 0-not within basin | | |
2 % Located in Parish with Impacts 1-within basin 0 0 0 0
s o (Terrebonne/Lafourche Parish) 2-within Study Area
o2 (Terrebonne Parish)
E § | Consistent with State Master 0-not within State Master Plan 0 | 1 | 1 | 1
nc Plan 2-within St Master Plan
% Ug; Consistent with other 0-not within other documented ‘ ‘
< o documented plans CWPPRA (if plans 0 1 1 1
© yes which) 2-other documented plans
| | Uncertainty Relative to Achieving 0-high | | |
Ecological Success? Need for 1-med 0 3 2 2
Adaptive Management? 2-Low Risk
| Does the mitigation alternative 0-Major Uncertainty | | |
have lower implementation risks 1-Medium 0 3 2 2
than others? 2-Low uncertainty
| Long-term Sustainability (against 0-high risk | | |
High Sea Level Rise-Creel 1-Med Risk 0 2 2 2
current HQ push) - Sea Level >-Low Risk
Risk Only
.. | Can the alternative be 0- high risk | | |
= implemented before or 1-medium risk 0 3 2 2
ﬁ concurrently with construction? 2-low risk
S . N 0-highly likely | | |
% Relative probability of exposure 1-medium risk 0 2 2 2
c to stressors -
© 2-low risk
~ - -
S’—C’ | Project Performance relative to ? :rilggilzr:kr?g( 0 | 2 | 2 | 2
stressors -
| highty Ikely ] |
Resiliency after exposure to 1-medium risk 0 1 1 1
stressors -
2-low risk
| 0 - large amount needed | | |
Anticipated OMRR&R Activities 1 - typical amount 0 2 1 1
2 - None
| 0 — extensive | | |
Relative Difficulty OMRR&R 1 - typical 0 2 1 1
2 - No O&M
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. T 0-highly fragmented site
| % g | Eragmentatlon within site 1-gslig)g/htlygfragmented 0 | 0 | 2 | 5
kel oundary -
T 2- no fragmentation
O = T
'g’é | Habitat connectivity to larger O-q(-);:r?ijslclzyeg:)(rz:igJiLsterﬁ;\ea | | |
3 S project area given existing land larger area 0 1 1 1
wo 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 | | |
Wildlife & Habitats 1 - no impact 0 1 1 1
2 - beneficial
| 0 - negative impacts | | |
Water Bottoms/Benthic 1 - no impact 0 1 1 1
2 - beneficial
| 0 - negative impacts | | |
* T&E, Protected Species 1 - no impact 0 1 1 1
© 2 - beneficial
®© . .
g | 0 - negative impacts | | |
£ EFH 1- no impact 0 1 1 1
g 2 - beneficial
B | 0 - negative impacts | | |
S Aquatic/Fisheries 1 - no impact 0 1 1 1
£ 2 - beneficial
5 | 0 - negative impacts | | |
Prime & Unique Farmland 1 - no impact 0 1 1 1
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 2 2
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
*g ~ Can the alternative be easily . .
2 & | scaled to meet changing 2 - no issue scaling 0 ’ ’ .
o - mitigation acreage
g2 requirements? 1 - small opportunity to scale
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0 - no opportunity

‘ @ ‘ 0- lengthy construction ‘ ‘

9 Could the alternative be anticipated
© implemented faster than other 1- standard construction

3 alternatives? timeline

2 2- immediate implementation 0 2 1 1
8 | 0-excessive | | |

"E’ real estate acquisition timeline 1- normal negotiation

F 2- no negotiation 0 2 1 1
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2.2 SWAMP

Table C5:2-2. Swamp Projects Evaluation Summary

| | Alternatives
Evaluation Criteria No Swp SWP1- | SWP2-
Action MB Napoleonville  Supreme
‘ 0-not within a managed
. . - area
w Contiguous with or within 1-non managed natural 0 0 1 0
c £ resource managed area
o® land
T 2 2-adjacent to or on
82 | Located in Parish with 0-not within basin | |
@ c  Impacts 1-within basin 0 0 0 0
3 8  (Terrebonne/Lafourche 2-within Study Area
b § Parish) (Terrebonne Parish)
S = Consi . 0-not within State Master
2= onsistent with State Master Plan 0 1 1 1
22 1 pjan —
g 0 2-within St Master Plan
% Consistent with other 0-not within other
documented plans CWPPRA documented plans 0 1 1 1
(if yes which) 2-other documented plans
| | Uncertainty Relative to 0-high | |
Achieving Ecological 1-med 0 3 2 2
Success? Need for Adaptive 2-Low Risk
Management?
| Does the mitigation 0-Major Uncertainty | |
alternative have lower 1-Medium 0 3 2 2
implementation risks than 2_Low uncertaint
others? Y
| Long-term Sustainability 0-high risk | |
(against High Sea Level 1-Med Risk 0 2 2 2
Rise-Creel current HQ push) 2-Low Risk
- Sea Level Risk Only
2 | Can the alternative be 0- high risk | |
3 implemented before or 1-medium risk 0 3 2 2
% concurrently with 2-low risk
4 construction?
§ | Relative probability of ? :rzlggilzr::kr?gi 0 9 | 9 | 2
x exposure to stressors o -
2 -low risk
| Project Performance relative Q-highly likely | |
1-medium risk 0 2 2 2
to stressors -
2-low risk
| Resiliency after exposure to ? -rr:ggill};lr:;kr?;i/( 0 1 | 1 | 1
stressors -
| 0 Iargez-ai(r)nv;srs]:(needed | |
An.tlc.:l.pated OMRRER 1 - typical amount 0 2 1 1
Activities
2 - None
| 0 — extensive | |
Relative Difficulty OMRR&R 1 - typical 0 2 1 1
2 - No O&M
w g o] 0-highly fragmented _site 0 1] 1 | 2
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Fragmentation within site 1- slightly fragmented
boundary 2- no fragmentation
0-not adjacent of a larger ‘ ‘
area
1-partially contiguous with
larger area
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 | | |
Wildlife & Habitats 1 - no impact 0 1 1 1
2 - beneficial
| 0 - negative impacts | | |
Water Bottoms/Benthic 1 - no impact 0 1 1 1
2 - beneficial
| 0 - negative impacts | | |
T&E, Protected Species 1 - no impact 0 1 1 1
2 - beneficial
| 0 - negative impacts | | |
EFH 1 - no impact 0 1 1 1
2 - beneficial
| 0 - negative impacts | | |
Aquatic/Fisheries 1 - no impact 0 1 1 1
2 - beneficial
| 0 - negative impacts | | |
Prime & Unique Farmland 1 - no impact 0 1 1 1
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 2 2
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

Habitat connectivity to larger
project area given existing
land use

Environmental Impacts

Can the alternative be easily 2 - no issue scaling

scaled to meet changing
mitigation acreage
requirements? 1 - small opportunity to
scale

Implementation
Risk
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0 - no opportunity

‘ » ‘ 0- lengthy construction
2 -
S . anticipated
® .COU|d the altemative be 1- standard construction
5 implemented faster than timeli
. imeline
° other alternatives? - -
a 2- immediate
8 implementation 0 2 1 1
> | o 0-excessive | | |
£ real estate acquisition 1~ normal neaotiation
= timeline 9

2- no negotiation 0 2 1 1
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2.3 BRACKISH AND SALINE MARSH

Table C5:2-3. Brackish and Saline Marsh Projects Evaluation Summary

Alternatives

Evaluation Criteria

asv | BSM2-lsle B;c'\ﬁfh' BSM 4 - BSM 5 -
No Action De Jean . Three West
MB Barataria .
Charles Mile Bay | Terrebonne
Bay
-not withi d
= Contiguous with or within resource O-not within a managed area
S - 1-non managed natural land 0 0 2 0 1 0
T S managed area .
5 9 2-adjacent to or on
S co -not within basi
@ § 2| Located in Parish with Impacts 0 ;]0 \:;1' IE gsm
Q = 2| (Terrebonne/Lafourche Parish) -Within basin 0 0 2 2 0 2
g 5 % 2-within Study Area (Terrebonne Parish)
o= . . 0-not within State Master Plan
<
% g Consistent with State Master Plan 2-within St Master Plan 0 0 1 0 0 0
© Consistent with other documented 0-not within other documented plans 0 0 0 0 0 0
= plans CWPPRA (if yes which) 2-other documented plans
Uncertainty Relative to Achieving 0-high
Ecological Success? Need for 1-med 0 2 1 1 1 1
Adaptive Management? 2-Low Risk
- Does the mitigation alternative have 0-Major Uncertainty
% lower implementation risks than 1-Medium 0 2 0 1 2 2
© others? 2-Low uncertainty
& Long-term Sustainability (against 0-high risk
g High Sea Level Rise-Creel current 1-Med Risk 0 2 2 1 0 2
© HQ push) - Sea Level Risk Only 2-Low Risk
X . .
§ Can the alternative be implemented 0- high risk
before or concurrently with 1-medium risk 0 1 0 1 0 1
construction? 2-low risk
Relative probability of exposure to 0-highly likely 0 1 0 1 0 1
stressors 1-medium risk
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2-low risk
Project Performance relative to O-hlgh.ly ""‘?'y
1-medium risk
stressors .
2-low risk
Resiliency after exposure to O-hlgh'ly ""‘?'y
1-medium risk
stressors .
2-low risk

Anticipated OMRRG&R Activities

0 - large amount needed
1 - typical amount
2 - None

Relative Difficulty OMRR&R

0 — extensive
1 - typical
2 - No O&M

Ecological Site
Considerations

Fragmentation within site boundary

0-highly fragmented site
1- slightly fragmented
2- no fragmentation

Habitat connectivity to larger project
area given existing land use

0-not adjacent of a larger area
1-partially contiguous with larger area
2-contigous with larger area

Environmental Impacts

Hydrology/Hydraulics

0 - negative impacts
1 - no impact
2 - beneficial

Navigable Waters

0 - negative impacts
1 - no impact
2 - beneficial

Water Quality

0 - negative impacts
1 - no impact
2 - beneficial

Wildlife & Habitats

0 - negative impacts
1 - no impact
2 - beneficial

Water Bottoms/Benthic

0 - negative impacts
1 - no impact
2 - beneficial

T&E, Protected Species

0 - negative impacts
1 - no impact
2 - beneficial

EFH

0 - negative impacts
1 - no impact
2 - beneficial

Aquatic/Fisheries

0 - negative impacts
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Prime & Unique Farmland

0 - negative impacts
1 - no impact
2 - beneficial

Cultural Resources

0 - negative impacts
1 - no impact
2 - beneficial

Recreation

0 - negative impacts
1 - no impact
2 - beneficial

Noise

0 - negative impacts
1 - no impact
2 - beneficial

HTRW

0 - negative impacts
1 - no impact
2 - beneficial

Socioeconomics/Land Use

0 - negative impacts
1 - no impact
2 - beneficial

Implementatio

n Risk

Can the alternative be easily scaled
to meet changing mitigation acreage
requirements?

2 - no issue scaling
1 - small opportunity to scale

0 - no opportunity

Time
Considerations

Could the alternative be
implemented faster than other
alternatives?

0- lengthy construction anticipated
1- standard construction timeline
2- immediate implementation

real estate acquisition timeline

0-excessive
1- normal negotiation
2- no negotiation
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FRESH AND INTERMEDIATE MARSH

Table C5:2-4. Fresh and Intermediate Marsh Projects Evaluation Summary

to stressors

1-medium risk

Alternatives
Evaluation Criteria No MB - Mitigation M1 — Avoca M2 - M3 — Lake M4 — Delta
Action Bank Marsh Island Cutoff GIWW Salvador Farms
» Contiguous with or within 0-not within a managed area
IS resource managed area 1-non managed natural land 0 0 0 0 0 0
® <= 2-adjacent to or on
3 § — | Located in Parish with 0-not within basin
@ g 2 | Impacts (Terrebonne 1-within basin 0 1 2 2 2 2
SE g Parish) 2-within Study Area (Terrebonne
3 .(,9)’ © Parish)
< 5 = [ Consistent with State 0-not within State Master Plan 0 0 0 0 0 0
o5 Master Plan 2-within St Master Plan
g Other documented plans 0-not within other documented plans 0 0 0 0 0 0
CWPPRA (if yes which) 2-other documented plans
Uncertainty Relative to 0-high
Achieving Ecological 1-med
Success? Need for 2-Low Risk 0 2 ! ! 0 0
Adaptive Management?
Does the mitigation 0-Major Uncertainty
alternative have lower 1-Medium 0 0 1 1 1 1
implementation risks than -Low uncertaint
others? y
- Long-term Sustainability 0-high risk
= (against High Sea Level 1-Med Risk
§ Rise-Creel current HQ 2-Low Risk 0 2 ! 1 1 !
K push) - Sea Level Risk Only
o Can the alternative be 0- high risk
S implemented before or 1-medium risk 0 2 2 2 2 2
é concurrently with 2-low risk
x construction?
Relative probability of 0-highly likely
exposure to stressors 1-medium risk 0 2 1 1 0 0
2-low risk
Project Performance 0-highly likely
relative to stressors 1-medium risk 0 1 1 1 1 1
2-low risk
Resiliency after exposure 0-highly likely 0 1 0 0 0 0
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2-low risk
Anticipated OMRR&R 0 - large amount needed
Activities 1 - typical amount 1 0 1
2 - None
Relative Difficulty 0 — extensive
OMRR&R 1 - typical 2 1 2
2 - No O&M
20 Fragmentation within site 0-highly fragmented site
» 9 boundary 1- slightly fragmented 1 1 1
8 g 2- no fragmentation
2 % Habitat connectivity to 0-not adjacent of a larger area
§ S larger project area given 1-partially contiguous with larger area 1 1 1
w o existing land use 2-contigous with larger area
Is the mitigation alternative 2-Yes
cost effective? (P&G 0-No 0 0 0
Efficient)
Does the alternative have 2-Yes
independent utility and not 1 - partial
depend on another
© action? (not dependent on 2 2 2
S implementation of or 0-No
T modification to other
o projects)
8 Does the mitigation 2-Yes
o alternative meet 1 - partial 2 2 2
acceptability criteria? 0-No
Does the mitigation 2-Yes
alternative meet 1 - partial
effectiveness criteria by 2 2 2
meeting mitigation 0-No
objectives?
Hydrology/Hydraulics 0 - negative impacts
* 1 - no impact 1 1 1
*g 2 - beneficial
ol Navigable Waters 0 - negative impacts
E 1 - no impact 1 1 1
g 2 - beneficial
g Water Quality 0 - negative impacts
S 1 - no impact 2 2 2
= 2 - beneficial
S5 Wildlife & Habitats 0 - negative impacts
1 - no impact 2 2 2
2 - beneficial
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Water Bottoms/Benthic

0 - negative impacts

1 - no impact

2 - beneficial

T&E, Protected Species

0 - negative impacts

1 - no impact

2 - beneficial

EFH

0 - negative impacts

1 - no impact

2 - beneficial

Aquatic/Fisheries

0 - negative impacts

1 - no impact

2 - beneficial

Prime & Unique Farmland

0 - negative impacts

1 - no impact

2 - beneficial

Cultural Resources

0 - negative impacts

1 - no impact

2 - beneficial

Recreation

0 - negative impacts

1 - no impact

2 - beneficial

Noise

0 - negative impacts

1 - no impact

2 - beneficial

HTRW

0 - negative impacts

1 - no impact

2 - beneficial

Socioeconomics/Land Use

0 - negative impacts

1 - no impact

2 - beneficial

Implementation Risk

Can the alternative be
easily scaled to meet
changing mitigation acreage
requirements?

2 - no issue scaling

1 - small opportunity to scale
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0 - no opportunity

Time Considerations

Could the alternative be
implemented faster than

0- lengthy construction anticipated

1- standard construction timeline

other alternatives? 2- immediate implementation 2 1 0 0
real estate acquisition 0-excessive
timeline 1- normal negotiation
2- no negotiation N/A 1 1 1
is their risk with for the 0-high risk
alternative to be 1-medium risk
implemented before or
concurrently with 2-low risk
construction? 0 2 2 2
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SECTION 3
Risk and Reliability

3.1 BOTTOMLAND HARDWOOD FOREST

Table C5:3-1. Proposed Project Risk and Reliability Data Matrix (Sheet 1 of 2)

Real Estate
Risk & Reliability — MTG Unce_rta.lnty Relatn{e to|Uncertainty Rela.t!ve (.based on Real _Es_t.ate Longrterm .
I . Achieving Ecological | to Implementability | private/public Acquisition . - Scalability
Mitigation Alternatives o L Sustainability
Success Concerns landowners and Timeline
available credits)
2 - Low Uncertainty 2 - Low risk: 1 - Medium risk: |1 — typical 2 - Low risk: 1 —Small
e Sitehascorrect [o  Construction e  5private negotiation e Sitehaslow [oPPOrtunity to
soils and elevations duration — 333 landowners ~ [anticipated. drought risk ~ [scale: Some
for cultivating BLH days. o Nopublic [+ Estimated |, g5me possibility ‘Ij_f
q habitat. e  L2L reach landowners RE timeline: ossibility of | g co Soand
Napoleonville BLH _ _ 12-18 pos Y due to number
. is located north of construction i being affected of private
i months. ;
the gulf. duration — 4 o by climate landowners.
o Some possibility of years. i Acquire in change
disease effecting [¢  Constrained by fee.
tree health. roadways.
2 - Low uncertainty. 2 - Low risk: 1 - Medium risk: |1 — typical 2 - Low risk: 2 — No issue
e Sitehascorrect [o  Construction |¢ 9 private negotiation o Sitehaslow [scaling: No
soils for cultivating duration — 331 landowners [2nticipated. drought risk predlcted _
BLH habitat. days. o Nopublic [* Estimated [ s5me issues scaling.
Supreme BLH o Some possibility of |+ L2L reach landowners RE timeline: possibility of
disease effecting construction 12-18 being affected
tree health. duration — 4 months. by climate
years. e  Acquirein change
fee.
3 — No uncertainty: 3 — No Risk: Banks |2 - No risk: 0 2 - No risk: O 2 — Low risk: 1—Small
USACE and NFS not  |are already built and [landowners landowners Uncertain risk due |opportunity to
responsible for success [managed by a 3™ to unknown location [scale:
s as the project has party. of credit areas until |Scalability
Mitigatonise already been built and purchase depends on
being managed and available
monitored by a 3rd banks
party.

**Alternatives with any private ownerships are penalized because it is assumed that there is more uncertainty relative to the acquisition of
private ownerships than public ownerships.
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Table C5:3-1. Risk and Reliability Data Matrix (Sheet 2 of 2)

Risk &
Reliability -
MTG Mitigation
Alternatives

Self-Sustainability

Risk of Exposure to Stressors

Implementable

before or (A R_el_atlve R e 2L Project performance Resiliency after
concurrent with OMBB.&R Gl GO relative to stressors | exposure to stressors
. Activities OMRR&R stressors
construction
1 - Low risk 1-Lowrisk: |1-Lowrisk: |2 - Low risk of 2 - Low risk of 1 - Medium risk: Some
Typical Typical exposure to storm potential performance |work may be needed for
equipment equipment surge and flooding. [issues. the project to recover.
and and Adja_cent forests If swamp portion of project
Napoleonville procedures  |procedures E:g;/elc(j:zosr:me is not Pu".t‘ there may be
BLH potential impacts to ag
fields below the BLH
portion of the project. If
swamp portion is also
built, then there would be
no impacts.
2 - Low risk 1-Lowrisk: |1-Lowrisk: |2 - Low risk of 2 - Low risk of 1 - Medium risk: Some
Typical Typical exposure to storm potential performance |work may be needed for
equipment equipment surge and flooding. [issues. the project to recover.
and and Adjacent forests If swamp portion of project
procedures  [procedures |provide some is not built, there may be
Supreme BLH protection. potential impacts to ag
fields below the BLH
portion of the project. If
swamp portion is also
built, then there would be
no impacts.
3 - No risk: 2 - No risk: 2 - No risk: 2 - Low risk of 2 - Low risk of 1 - Medium risk: Some
Assuming USACE and |USACE and |exposure to storm potential performance |work may be needed for
Mitigation Bank availability of NFS not NFS not surge and flooding. [issues. the project to recover.
credits, banks responsible forresponsible  |Adjacent forests
are already in OMRR&R. for OMRR&R. |provide some

place

protection.
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3.2 SWAMP

Table C5:3-2. Proposed Project Risk and Reliability Data Matrix (Sheet 1 of 2)

Mitigation Bank

project has already
been built and being
managed and
monitored by a 3rd

party.

areas until
purchase

Risk & Uncertainty Uncertainty Bealesiate
P . . (based on Real Estate
Reliability — Relative to Relative to N . N Long-term -
e . - private/public Acquisition - - Scalability
MTG Mitigation Achieving Implementability S Sustainability
! . landowners and Timeline
Alternatives |[Ecological Success Concerns . .
available credits)
2 - Low risk: 2 - Low risk: 1 - Medium risk: 1 — Typical 2 - Low risk: 1 —Small
e  Site has e  Construction | 7 private negotiation Site has low [oPPOrtunity to
beneficial soils duration — 535 landowners  [2nticipated: drought risk [Scale:
and elevations days. o No public e Estimated |, gsome e  Greater
for cultivating |, Constrained by landowners RE timeline: possibility of difficulty
Napoleonville swamp habitat. roadways. 12-18 being scaling due
Swamp . is located north months. affected by to road\{vay
of the gulf. e Acquirein climate constraints
e  Some possibility fee. change
of disease
effecting tree
health.
2 - Low risk: 2 - Low risk: 1 - Medium risk: 1 — Typical 2 - Low risk: 2 - No issue
e  Site has e  Construction |o 9 private negotiation e  Site has low [scaling:
beneficial soils duration — 560 landowners  [2nticipated: droughtrisk [¢  Can extend
and elevations days. o No public o Estimated |, gsome south to suit
for cultivating landowners RE timeline: possibility of need
Supreme swamp habitat. 12-18 being
Swamp e s located north months. affected by
of the gulf. e  Acquirein climate
e Some possibility fee. change
of disease
effecting tree
health.
3 — No risk: USACE |3 — No Risk: Banks |2 - No risk: 2 — No negotiation (2 — Low risk: 1 —Small
and NFS not are already builtand |, g |andowners [required: Uncertain risk opportunity to
responsible for managed by a 3™ e 0 landowners|due to unknown |scale: Scalability
success as the party location of credit |depends on

available banks
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Table C5:3-2. Risk and Reliability Data Matrix (Sheet 2 of 2)

Risk & Reliability - MTG

Self-Sustainability

Risk of Exposure to Stressors/ Reliability of

Mitigation Alternatives Design
Implementable Relative Project
§Yvam.p before or Anticipated R_el.atlve probability performance Resiliency after
Mitigation concurrent OMRR&R difficulty |of exposure .
. . e relative to |exposure to stressors
Alternatives with Activities OMRR&R to
. stressors
construction stressors
2 - Low risk 1 - Low risk: 1-Typical [2-Lowrisk [2 - Low risk of {1 - Some work may be
o Typical equipment  [of exposure |potential needed for the project
equipment and to storm performance |[to recover.
and procedures |surge and [issues. Elevations are lower
Napoleonville procedures flooding. than adjacent
Swamp farmlands, so
drainage/flooding risk to
those properties is low.
Habitat to the west is
forested wetlands.
2 - Low risk 1 - Low risk: 1-Typical |[2-Lowrisk [2 - Low risk of {1 - Some work may be
o Typical equipment  [of exposure |potential needed for the project
Supreme equipment  [and to storm performance [to recover.
Swamp quip f
and procedures surge and |issues.
procedures flooding.
3 - No risk: 2 — No O&M: 2 — No O&M: |2 - Low risk |2 - Low risk of |1 - Some work may be
Assuming USACE and NFS[USACE and [of exposure |potential needed for the project
Mitigation |availability of |not responsible |NFS not to storm performance |[to recover.
Banks credits, banks [for OMRR&R. responsible |[surge and |issues.
already in place for flooding.

OMRR&R.




Morganza to the Gulf of Mexico, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C — Attachment 5 — Evaluation Results

3.3 FRESH AND INTERMEDIATE MARSH

Table C5:3-3 Proposed Project Risk and Reliability Data Matrix (Sheet 1 of 2)

Real Estate
Risk & Reliability — | Uncertainty Relative to | Uncertainty Relative to (based on Real Estate Long-term
MTG Mitigation Achieving Ecological Implementability private/public | Acquisition g-term Scalability
. N Sustainability
Alternatives Success Concerns landowners and | Timeline
available credits)
1 - Medium risk 1 - Medium risk: 1 - Medium: 1 - Normal 1 - Mediumrisk |2 - No issues
e  Construction duration —[e¢ 7 private negotiation scaling
Avoca Island Cutoff 3.5 years landowners
. Oil and gas pipelines in
immediate vicinity of
site
1 - Medium risk 1 - Medium risk: 1 - Medium: 1 - Normal 1 - Mediumrisk |2 - No issues
e  Construction duration —[¢ 6 private negotiation scaling
3.5 years landowners
GIWW . 1 oil/gas well potentially|e 1 public
on the site landowner
e QOil/gas wells and
pipelines in immediate
vicinity of site
0 - Major uncertainty 1 - Medium risk: 1 - Medium: 1 - Normal 1 - Mediumrisk |2 - No issues
e Sitedoesn'thave [¢  Construction duration—[e 2 private negotiation scaling
good material 5 years landowners
. May not be ableto |e Several oil/gas wells [o 1 public
build dikes with and pipelines in landowner
Lake Salvador adjacent borrow |rT1med|ate vicinity of
e May need to switch site
from hydraulic to
mechanic fill to help
address
e  More expose4d than
other sites
0 - Major uncertainty: 1 - Medium risk: 1 - Medium: 1 - Normal 1 - Mediumrisk |2 - No issues
e  Potential platiorm [¢  Construction duration —|e 1 private negotiation scaling
issues, will require 3 4 years landowner
lifts instead of 2 e 1natural gas pipeline |+ 1 public
Delta Farms e Less than ideal and 1 refined product landowner
substrate pipeline along
e Potential issues northeast and
locating borrow northwest edges of
site.
2 - Low uncertainty: 0 — High risk. Uncertainty in [2 - No risk: 2 - No risk: 2 - Low risk 1 - Scalability
USACE and NFS not availability of credits. 0 landowners 0 landowners depends on

Mitigation Bank

responsible for success
as the project has already
been built and being
managed and monitored
by a third party.

available banks
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Table C5:3-3. Risk and Reliability Data Matrix (Sheet 2 of 2)

Risk & Reliability —
MTG Mitigation

Self-Sustainability

Risk of Exposure to Stressors/ Reliability of

Alternatives DR
Implementable . :
Inter::nree:igtz nl\clllarsh before or Anticipated | Relative pr:bea:zgms of perl:c:c::: ::lce Resiliency
Mitiqati concurrent OMRR&R difficulty . after exposure
itigation . L exposure to relative to
. with Activities | OMRR&R to stressors
Alternatives . stressors stressors
construction
2 - Low Risk |1 - Typical 1 - Typical |1 - Typical risk {1 - Some 0 - Project
OMRR&R OMRR&R |of exposure potential for would be
Avoca Island Cutoff quipr_nent and|equipment project unlikely to
activities and performance recover from
anticipated activities issues relative to [exposure to
anticipated stressors stressors
2 - Low Risk |1 - Typical 1 - Typical |1 - Typical risk |1 - Some 0 - Project
OMRR&R OMRR&R |of exposure potential for would be
GIWW equipment andjequipment project unlikely to
activities and performance recover from
anticipated activities issues relative to [exposure to
anticipated stressors stressors
2 - Low Risk |0 - Site will 0 - Site will |0 - High 1-Some 0 - Project
likely require |likely likelihood of potential for would be
typical marsh |require exposure to project unlikely to
OMRR&R in |typical stressors performance recover from
addition to the |[marsh issues relative to [exposure to
Lake Salvador shoreline OMRR&R in stressors stressors
protection addition to
OMRR&R the
shoreline
protection
OMRR&R
2 - Low Risk |1 - Typical 1 - Typical |0 - High 1-Some 0 - Project
OMRR&R OMRR&R |likelihood of  [potential for would be
equipment andjequipment |exposure to project unlikely to
LRl [P activities and stressors performance recover from
anticipated activities issues relative to [exposure to
anticipated stressors stressors
3 - Mitigation [2-NFSand |2-NFS and|2- Low 1-Some 1 - Project
banks are USACE are  |SUACE are |likelihood of potential for would require
already built not not exposure to project some work to
responsible for[responsible |stressors performance recover from
Mitigation Bank the OMRR&R |for the issues relative to [exposure to
activities at OMRR&R stressors stressors
mitigation activities at
banks mitigation

banks
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3.4 BRACKISH AND SALINE MARSH

Table C5:3-4. Proposed Project Risk and Reliability Data Matrix (Sheet 1 of 2)

already been built
and being
managed and
monitored by a

third party.

Risk & Uncertainty Real Estate
Reliability — Relative to Uncertainty Relative to (based on Real Estate Long-term
MTG Achieving Implementability private/public | Acquisition g - Scalability
L . N Sustainability
Mitigation Ecological Concerns landowners and Timeline
Alternatives Success available credits)
1 - Medium risk |0 - High risk: 0 - High risk: 0 - Excessive 2 - Low risk 2 - No issue scaling
Isle de Jean o Proposed project |o 59 private  |[negotiation
Charles construction landowners,
duration estimate 11 unknown
of 12.9 years landowners
1 - Medium risk |1 - Medium: 1 - Medium Risk: |1 - Normal 1 - Medium 2 - No issue scaling
e  Proposed project e 13 private  |negotiation
construction landowners
duration estimate
of 8.76 years
North .
Barataria Bay o  Approx. 17 miles or
so from nearest
borrow source
. Potential need for
adaptive
management
1 - Medium risk |2 - Low risk: 1 - Medium Risk: |1 - Normal 0 - High risk 2 - No issue scaling
e Proposed project ¢ 3 private negotiation
Three Mile Bay construction landowners
duration estimate
of 10.3 years
1-Mediumrisk |2 - Low risk 1 - Medium Risk: |1 - Normal 2 - Low risk 2 - No issue scaling
West e  Proposed project [o 3 private negotiation
e ebonne construction landowners
duration estimate
of 7.8 years
2 — Low 3 - No risk: 3 - No risk: 3 - No risk: 2 — Low risk 0 — No opportunity. Not
uncertainty. Mitigation banks are 0 landowners 0 landowners likely to have enough
USACE and_ NFS already built and being credits to me_‘et the full
not responsﬁ:le for managed and monitored need./mltlgatlon
Mitigation success as the |y 5 39 party. requirements
project has
Banks
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Table C5:3-4 Risk and Reliability Data Matrix (Sheet 2 of 2)

Risk & Reliability - MTG Mitigation

Self-Sustainability

Risk of Exposure to Stressors/ Reliability

Alternatives of Design
a?l;ag:l?:e Implementable before or . . Relafiye P Rezlfltlsr &
Marsh concurrent with Antlmpatgd_(_)MRR&R Relative difficulty OMRR&R eellb7es perfor.mance exposure
e . Activities exposure to relative to
Mitigation construction to
. stressors stressors
Alternatives stressors
0 — High Risk: Lengthy 0 - Extensive OMRR&R 0 - Excessive difficulty 0 - High risk 0 - High; site |1 — Some
construction anticipated: Site will likely require Site will require both the is exposed to jwork may
Wil likely require shoreline  |shoreline protection which [OMRR&R of the marsh as well open water  |be required
protection after the marsh has|adds additional OMRR&R |as that of the shoreline and will likely - for prOJect.
been constructed of the rock feature protection at Lake Tambour require to recover;
Isle de Jean Has 59 pri land shoreline shoreline
Charles ads 1" prll\(/ate aT o(;ivners protection protection
an unknown fandowners, along Lake  |anticipated
so very slow negotiations are Tambour to alleviate
expected some
potential
stressors
1 — Medium Risk: Standard |1 - Typical equipment and |1 - Typical equipment and 1 - Medium risk |1 - Medium 1 - Some
North construction timeline OMRR&R anticipated OMRRA&R anticipated work may
Barataria be required
Bay for project
to recover
0 — High Risk: Lengthy 0 - Excessive OMRR&R |0 - Excessive difficulty of 0 - High risk; site |0 - High; there |0 - Project
construction timeline activities anticipated due to |OMRR&R due to site’s exposed to open |is possibility of|most likely
anticipated site’s exposure to open exposure to open water and  |water so more  |this project unable to
Three Mile water and proximity to the |proximity to the Gulf. likely .to being recover
Gulf. experience storm|severely,
Bay )
damage, irreparably
flooding, and damaged by
storm surge storms and
storm surge
1 — Medium Risk: Standard |1 - Typical equipment and |1 - Typical equipment and 1 - Medium risk |1 - Medium 1 - Some
West construction timeline OMRRA&R anticipated OMRRA&R anticipated work may
be required
Terrebonne .
for project
to recover
1 — Medium Risk: Mitigation |2 — No O&M. USACE and |2 — No O&M. USACE and NFS(3 - USACE and |2 - USACE 1 - Some
banks are already NFS are not responsible  [are not responsible for NFS are not and NFS are |work may
e constructed for monitoring or monitoring or maintenance of [responsible for |not be required
Mitigation . . . o . )
Banks maintenance of the site the site monitoring or responsible for(for project

maintenance of
the site

monitoring or
maintenance

to recover

of the site
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4.1

SECTION 4

Watershed and Ecological Site
Considerations

BOTTOMLAND HARDWOOD FOREST

Table C5:4-1. Watershed & Ecological Site Considerations Data Matrix (Sheet 1 of 2)

Watershed
Considerations
- MTG
Mitigation
Alternatives

Watershed Considerations/Significance in Watershed

BLH Mitigation
Alternatives

Contiguous with or
within resource
managed area

Located in Parish
with Impacts

fragmentation within
site boundary

Habitat connectivity to
larger project area
given future land use
trends

Napoleonville
BLH

1 —in close proximity.
Approximately 6 miles
from EIm Hall Wildlife
Management Area

0 — Site not located
within impacted
parish (St. Mary
parish)

2 - Proposed project
site has no
fragmentation

1 - Proposed site is
partially contiguous with
larger area.

Supreme BLH

0 — not within a
managed area. 6
miles from Elm Hall
Wildlife Management
Area

0 — Site not located
within impacted
parish (St. Mary
parish)

2 - Proposed project
site has no
fragmentation
Industrial site in the
center of the proposed
project area

1 - Proposed site is
partially contiguous with
larger area.

Mitigation Bank

0 — not within a
managed area. A
mitigation bank is a
resource managed
area.

0 — Not within
impacted parish.
Location
determined by
bank credit
availability

2 — No fragmentation

1 - Availability of credits
unknown, cannot be
differentiated from corps-
constructed sites
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Table C5:4-1. Watershed & Ecological Site Considerations Data Matrix (Sheet 2 of 2)

Watershed Considerations/Significance in Watershed (Consistency)

Watershed
Considerations —

With State Master

Consistent with other

MTG Mitigation Plan With Coast 2050 Plan With LCA documented plans
: (e.g. CWPPRA)
Alternatives
1 - Yes. Objective 3 |1 - Yes - Strategic Goals |0 - Not within 1 - Proposed project is
— Coastal Habitats — |(Create wetlands, LCA consistent with
provide habitats dedicated dredging) CWPPRA
Napoleonville BLH [SUltble to support
an array of
commercial and
recreational activities
coastwide.
1 - Yes. Objective 3 |1 - Yes - Strategic Goals |0 - Not within 1 - Proposed project is
— Coastal Habitats — |(Create wetlands, LCA consistent with
provide habitats dedicated dredging) CWPPRA
Supreme BLH suitable to support
an array of
commercial and
recreational activities
coastwide.
1 - Yes. Objective 3 |1 - Yes - Strategic Goals |0 - Not within 1 - Consistent with
— Coastal Habitats — |(Create wetlands, LCA CWPPRA

Mitigation Bank

provide habitats
suitable to support
an array of
commercial and
recreational activities
coastwide.

dedicated dredging)
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4.2 SWAMP

Table C5:4-2 Watershed & Ecological Site Considerations Data Matrix (Sheet 1 of 2)

Watershed
Considerations
- MTG
Mitigation
Alternatives

Watershed Considerations/Significance in Watershed

Swamp
Mitigation
Alternatives

Contiguous with
or within
resource

managed area

Located in Parish
with Impacts

fragmentation within
site boundary

Habitat connectivity to
larger project area
given future land use
trends

by bank credit

availability

fragmentation is likely

1 —in close 0 - Site not located 1 - Industrial site in the |2 - Proposed site is
Napoleonville proximity. Neqr within impactgd parish. cen_ter of the p_roppsed contiguous with larger
Swamp Elm Hall Wildlife |(St. Mary parish) project area, site is area.
Management fragmented around
Area industrial site
Supreme 0 —notwithina |0 - S_itg not located . 2_- Proposed project |2 - P_roposed .site is
Swamp managed area. |within impacted parish. |site has no contiguous with larger
(St. Mary parish) fragmentation area.
0 —not withina |0 - Site not located 1 - Most banks are not |2 - Availability of credits
Mitigation managed area. within_ impacted parish. big enough to capture u_nknowr), cannot be
Banks Location determined |whole need so differentiated from corps-

constructed sites
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Table C5:4-2. Watershed & Ecological Site Considerations Data Matrix (Sheet 2 of 2)

Watershed Considerations/Significance in Watershed (Consistency)

Watershed
Considerations —

With Coast 2050

Consistent with other

MTG Mitigation With State Master Plan Plan With LCA |documented plans (e.g.
: CWPPRA)
Alternatives
1 - Yes. Objective 3 — Coastal |1 - Yes - Strategic |0 - Not 1 - Proposed project is
. Habitats — provide habitats Goals (Create within LCA |consistent with CWPPRA
Napoleonville . i
S suitable to support an array of (wetlands, dedicated
wamp : . .
commercial and recreational |dredging)
activities coastwide.
1 - Yes. Objective 3 — Coastal |1 - Yes - Strategic |0 - Not 1 - Proposed project is
Habitats — provide habitats Goals (Create within LCA |consistent with CWPPRA
Supreme Swamp |suitable to support an array of wetlands, dedicated
commercial and recreational |dredging)
activities coastwide.
1 - Yes. Objective 3 — Coastal |1 - Banks are 0 - Not 1 - Consistent with
Habitats — provide habitats  [already in place within LCA |CWPPRA

Mitigation Banks

suitable to support an array of
commercial and recreational
activities coastwide.
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4.3 FRESH AND INTERMEDIATE MARSH

Table C5:4-3 Watershed & Ecological Site Considerations Data Matrix (Sheet 1 of 2)

Avoca Island

managed area

the impacted

some

Watershed
Considerations
- MTG Watershed Considerations/Significance in Watershed
Mitigation
Alternatives
Fresh and
Intermediate | Contiguous with or Located in fragmentation| Habitat connectivity to
Marsh within resource Parish with within site | larger project area given
Mitigation managed area Impacts boundary future land use trends
Alternatives
0 - Not within a 2 - Located within |1 - Site has 1 - Site is partially

contiguous with the larger

fragmented

e parish fragmentation |area
0 - Not within a 2 - Located within |1 - Site has 1 - Site is partially
GIww managed area the impacted some contiguous with the larger
parish fragmentation [area
0 - Not within a 2 - Located within |1 - Site has 1 - Site is partially
Lake Salvador |managed area the impacted some contiguous with the larger
parish fragmentation [area
0 - Not within a 2 - Located within |1 - Site has 1 - Site is partially
Delta Farms |managed area the impacted some contiguous with the larger
parish fragmentation |area
0 - Not within a 1 - Within the 0 - Site is 1 - Site is partially
Mitigation Bank|managed area impacted parish  |highly contiguous with the larger

area
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Table C5:4-3. Watershed & Ecological Site Considerations Data Matrix (Sheet 2 of 2)

Watershed Considerations/Significance in Watershed (Consistency)

Watershed
Considerations —| With State With Coast 2050 With LCA Consistent with other documented
MTG Mitigation | Master Plan Plan plans (e.g. CWPPRA)
Alternatives
0 - Not 1-Yes - Regional 0 — Not 0 - Not consistent with other

consistent Ecosystem Strategies [consistent with  [documented plans
with state (Restore and sustain |[LCA
Avoca Island |master plan |marsh, maintain
Cutoff critical landforms)
Strategic Goals
(Create Wetlands,
Dedicated Dredging)
0 - Not 1 - Yes - Regional 0 — Not 0 - Not consistent with other
consistent Ecosystem Strategies [consistent with  [documented plans
with state (Restore and sustain |LCA
GIWW master plan mg_rsh, maintain
critical landforms)
Strategic Goals
(Create Wetlands,
Dedicated Dredging)
0 - Not 1 - Yes - Regional 0 — Not 0 - Not consistent with other
consistent Ecosystem Strategies |consistent with [documented plans
with state (Restore and sustain |LCA
Lake Salvador master plan mgrsh, maintain
critical landforms)
Strategic Goals
(Create Wetlands,
Dedicated Dredging)
0 - Not 1 - Yes - Regional 0 — Not 0 - Not consistent with other
consistent Ecosystem Strategies [consistent with  [documented plans
with state (Restore and sustain |[LCA
D master plan |marsh, maintain
elta Farms o
critical landforms)
Strategic Goals
(Create Wetlands,
Dedicated Dredging)
0 - Not 1 - Yes - Regional 0 — Not 0 - Not consistent with other
consistent Ecosystem Strategies [consistent with  [documented plans
with state (Restore and sustain |LCA
master plan |marsh, maintain

Mitigation Bank

critical landforms)
Strategic Goals
(Create Wetlands,

Dedicated Dredging)
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4.4 BRACKISH AND SALINE MARSH

Table C5:4-4. Watershed & Ecological Site Considerations Data Matrix (Sheet 1 of 2)

Watershed
Considerations
- MTG Watershed Considerations/Significance in Watershed
Mitigation
Alternatives
. Habitat
BraF [ Contiguous with or Located in [Fragmentation| connectivity to
Saline Marsh Lo ; . PP ;
Mitigation within resource Parish with within site Iafger project area
Alternatives managed area Impacts boundary [ given future land
use trends
2 - Adjacent to or on |2 - Site located |2 - Site has 1 - Site is partially
Isle de Jean o - . .
managed area within impacted |little to no contiguous with
Charles . . ;
parish fragmentation |larger project area
North Barataria 0 - Not within a 2 - Slt(? located |1 - Site has 1- Slte is par.tlally
Bay managed area W|tr_1|n impacted |some _ contlguou§ with
parish fragmentation |larger project area
1 - In close proximity |0 - Site not 1 - Site has 1 - Site is partially
Three Mile Bay [to a managed area |[located within some contiguous with
impacted parish [fragmentation |larger project area
0 - Not within a 2 - Site located |1 - Site has 1 - Site is partially
West e . .
managed area within impacted |some contiguous with
Terrebonne . . ;
parish fragmentation |larger project area

Mitigation Bank

0 - Not within a
managed area

0 - Location
determined by
bank credit
availability

1 - Most banks
are not big
enough to
capture whole
need so some
fragmentation

is likely

1 - Availability of
credits unknown,
cannot be
differentiated from
corps-constructed
sites
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Table C5:4-4. Watershed & Ecological Site Considerations Data Matrix (Sheet 2 of 2)

Watershed Considerations/Significance in Watershed (Consistency)

Watershed
Considerations —

Consistent with other

MTG Mitiaati With State Master Plan | With Coast 2050 Plan With LCA documented plans (e.g.
itigation CWPPRA)
Alternatives
1 - Yes. Objective 3 — 1 - Yes - Regional 0 — Not within 0 - Not consistent with
Coastal Habitats — provide |Ecosystem Strategies LCA other documented plans
I habitats suitable to support |(Restore and sustain
sle de Jean . VISR
Charles an array of com_me_rmal and|marsh, maintain cr!tlcal
recreational activities landforms) Strategic
coastwide. Goals (Create Wetlands,
Dedicated Dredging)
0 - Not consistent with 1 - Yes - Regional 0 — Not within 0 - Not consistent with
state master plan Ecosystem Strategies LCA other documented plans
(Restore and sustain
North Barataria Bay marsh, maintain critical
landforms) Strategic
Goals (Create Wetlands,
Dedicated Dredging)
0 - Not consistent with 1 - Yes - Regional 0 — Not within 0 - Not consistent with
state master plan Ecosystem Strategies LCA other documented plans
(Restore and sustain
Three Mile Bay marsh, maintain critical
landforms) Strategic
Goals (Create Wetlands,
Dedicated Dredging)
0 - Not consistent with 1 - Yes - Regional 0 — Not within 0 - Not consistent with
state master plan Ecosystem Strategies LCA other documented plans
(Restore and sustain
West Terrebonne marsh, maintain critical
landforms) Strategic
Goals (Create Wetlands,
Dedicated Dredging)
1 - Yes. Objective 3 — 1 - Yes - Regional 0 — Not within 0 - Not consistent with
Coastal Habitats — provide |Ecosystem Strategies LCA other documented plans

Mitigation Bank

habitats suitable to support
an array of commercial and
recreational activities
coastwide.

(Restore and sustain
marsh, maintain critical
landforms) Strategic
Goals (Create Wetlands,
Dedicated Dredging)
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5.1

SECTION 5
Environmental Impact Summary

BOTTOMLAND HARDWOOD FOREST

Table C5:5-1. Environmental Impact Summary Data Matrix (Sheet 1 of 2)

Environmental

. - Water
'mn';'l.a?t‘.MTG Hydrology/ |Navigable| Water Wildlife & o\, /| 13 E | EFH |Aquatic/Fisheries
itigation Hydraulics Waters | Quality | Habitats B .
. enthic
Alternatives
1 - Possible 1-No 2 -Will  |1-No 1-No 1-No |1-No |1-Noimpact
impact: If the enhance |impact impact impact |impact
swamp water
component is not quality
Napoleonville [built, there may
BLH be increased
flood risk for the
agricultural fields
below the BLH
portion of the site.
1 - Possible 1-No 2-Will  |1-No 1-No 1-No |1-No |1-Noimpact
impact: If the enhance |impact impact impact |impact
swamp water
component is not quality
Supreme BLH buil_t, there may
be increased
flood risk for the
agricultural fields
below the BLH
portion of the site.
1 — No impact 1- 1-No |1-No 1-No 1-No |1-No |1-Noimpact
Unknown; |impact |impact impact impact |impact
dependent
Mitigation Bank on location
of
available

banks
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Table C5:5-1. Environmental Impact Summary Data Matrix (Sheet 2 of 2)

Environmental

Impact — MTG Prime Cultural . . Socioeconomics/
Mitigation Farmland Resources EEEalEn el AU Land Use
Alternatives
Napoleonville |1 — No impacts |1 — No impacts |2 — beneficial 1-No 1-No 1 - No impacts
BLH impacts impacts impacts
1 —No impacts |1 — No impacts |2 — beneficial 1-No 1-No 1 - No impacts
Supreme BLH impacts impacts  |impacts
L 1 —No impacts |1 — No impacts |1 —no impacts |1 - No 1-No 1 - No impacts
Mitigation impacts impacts
Bank
5.2 SWAMP

Table C5:5-2. Environmental Impact Summary Data Matrix (Sheet 1 of 2)

Environmental Water
Imp_af:t —.MTG Hydrologyl Navigable Water Quality Wlldl_lfe & Bottoms/ T&E
Mitigation Hydraulics Waters Habitats .
. Benthic
Alternatives
Napoleonville |1 — No 1 — No impacts |2 - Will enhance |1 —No 1 - No impacts |1 — No
Swamp impacts water quality impacts impacts
Supreme |1 —No 1 —No impacts |2 - Will enhance |1 —No 1 - No impacts 1 — No
Swamp impacts water quality impacts impacts
L 1-No 1 —No impacts (1 — No impacts (1 —No 1 —No impacts |1 — No
MltBlgatI'(O" impacts impacts impacts
an
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Table C5:5-2. Environmental Impact Summary Data Matrix (Sheet 2 of 2)

Environmental
Imp_af:t _.MTG Aquatics/Fisheries Ao Gzl Recreation| Noise | HTRW OEREEOMEHIEE
Mitigation Farmland |Resources Land Use
Alternatives
.. |1 —No impacts 1-No 1-No 2 - 1-No [(1-No [1-Noimpacts
Napoleonville . . - . .
S impacts  |impacts beneficial |impacts |impacts
wamp .
impacts
s 1 — No impacts 1-No 1-No 2 — 1-No [1-No [1-Noimpacts
upreme . . - : .
S impacts  |impacts beneficial |impacts |impacts
wamp .
impacts
L 1 —No impacts 1-No 1-No 1-No 1-No |1-No |1-Noimpacts
MltBlgatll(OH impacts  |impacts  [impacts impacts |impacts
an

5.3 FRESH AND INTERMEDIATE MARSH

Table C5:5-3. Environmental Impact Summary Data Matrix (Sheet 1 of 2)

Environmental Water
Impact - MTG | Hydrology/ | Navigable Water Wildlife & Bottoms/ T&E EFH
Mitigation Hydraulics | Waters Quality Habitats Benthic
Alternatives
Avoca Island 1-No 1-No 2 — 2 — 0 - 2 — Beneficial |2 — Beneficial
Cutoff impact impact Beneficial |Beneficial |[Negative |Impacts Impacts
Impacts [Impacts [impacts
1-No 1-No 2 — 2 — 0 - 2 — Beneficial |2 — Beneficial
GIww impact impact Beneficial |Beneficial |[Negative |Impacts Impacts
Impacts [Impacts [impacts
1-No 1-No 2 — 2 — 0 - 2 — Beneficial |2 — Beneficial
Lake Salvador[mpact impact Beneficial |Beneficial |[Negative |Impacts Impacts
Impacts [Impacts [impacts
1-No 1-No 2 — 2 — 0 - 2 — Beneficial |2 — Beneficial
Delta Farms [impact impact Beneficial [Beneficial [Negative |Impacts Impacts
Impacts  |Impacts impacts
L 1-No 1-No 1-No 1-No 1-No 1 - No impact |1 - No impact
MltBlgatI'(O“ impact impact  [impact |impact impact
an
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Table C5:5-3. Environmental Impact Summary Data Matrix (Sheet 2 of 2)

Environmental
Impact — MTG . . . Prime Cultural . . Socioeconomics/
Mitigation Aquatics/Fisheries Farmland | Resources Recreation | Noise | HTRW Land Use
Alternatives
Avoca Island 2 — Beneficial 1-No 1-No 2 — 1-No [1-No [1-Noimpact
Impacts impact impact Beneficial [impact |impact
Cutoff
Impacts
2 — Beneficial 1-No 1-No 2 — 1-No [1-No [1-Noimpact
GIww Impacts impact impact Beneficial |impact |impact
Impacts
2 — Beneficial 1-No 1-No 2 — 1-No [1-No [1-Noimpact
Lake Salvador|/mpacts impact impact Beneficial |impact |impact
Impacts
2 — Beneficial 1-No 1-No 2 — 1-No [1-No |[1-Noimpact
Delta Farms |/Mmpacts impact impact Beneficial |impact |impact
Impacts
L 1 - No impact 1-No 1-No 1-No 1-No [1-No [1-Noimpact
MltBlgatll(Ofl impact impact impact impact [impact
an
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5.4 BRACKISH AND SALINE MARSH

Table C5:5-4. Environmental Impact Summary Data Matrix (Sheet 1 of 2)

Environmental

Impact —- MTG |Hydrology/| Navigable | Water wildlife & Bx‘t’f;ﬁ:s, o E EFH
Mitigation Hydraulics| Waters Quality Habitats Benthic
Alternatives
Isle de Jean 1-No 1-No 2 — Beneficial 2 — Beneficial |1 - No 2 — Beneficial |2 — Beneficial
Charles impact impact Impacts Impacts impact Impacts Impacts
1-No 1-No 2 — Beneficial 2 — Beneficial |1 - No 2 — Beneficial |2 — Beneficial
North Barataria [MmPact impact Impacts Impacts impact Impacts Impacts
Bay
1-No 1-No 2 — Beneficial |2 — Beneficial |1 - No 2 — Beneficial |2 — Beneficial
impact impact Impacts Impacts impact Impacts Impacts
Three Mile Bay
1-No 1-No 2 — Beneficial |2 — Beneficial |1 - No 2 — Beneficial |2 — Beneficial
impact impact Impacts Impacts impact Impacts Impacts
West Terrebonne
1-No 1-No 1 - No impact |1 - No impact |1 - No 1 - No impact |1 - No impact
impact impact impact

Mitigation Bank
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Table C5:5-4. Environmental Impact Summary Data Matrix (Sheet 2 of 2)

Environment
al Impact -

MTG A_quatl_csl Prime Cultural Recreation| Noise | HTRW Socioeconomics/
e o Fisheries [Farmland | Resources Land Use
Mitigation
Alternatives
Isle de Jean |1 - No 1-No 1-No 1-No 1-No [1-No [1-Noimpact
Charles |impact impact impact impact impact |impact
1-No  |1-No  |1-No 1-No 1-No [1-No |[1-Noimpact
North  |limpact |mpact |impact impact impact [impact

Barataria Bay

~ |1-No 1-No  [1-No 1-No 1-No [1-No [1-Noimpact

Thr;e Mile |impact impact impact impact impact [impact

ay

1-No 1-No  [1-No 1-No 1-No [1-No [1-Noimpact

West impact impact impact impact impact [impact

Terrebonne

~ [1-No [1-No [1-No 1-No 1-No [1-No |[1-Noimpact

Mitigation |impact [mpact |[impact impact impact [impact

Bank
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1 Fresh and Intermediate Marsh Mitigation
Alternatives

Table C6:1-1. Fresh and Intermediate Marsh - Other Cost Considerations Matri-

ces
Total Project Cost Average Annual Cost
High Least Cost Least Cost
Mitigation Bank Credits Low Least Cost Least Cost
High | 447% > least cost 444% > |east cost
Avoca Island Cutoff Low 730% > least cost 724% > least cost
High 318% > least cost 316% > least cost
GIww Low 534% > least cost 530% > least cost
High | 72% > least cost 74% > least cost
Lake Salvador Low 161% > least cost 164% > least cost
High | 86% > least cost 87% > least cost
Delta Farms Low 183% > least cost 182% > least cost
) 335% > least cost .
25% Mitigation Bank Credits, | High 334% > least cost
75% Avoca Island Cutoff Low 547% > least cost 543% > least cost
) 223% > least cost .
50% Mitigation Bank Credits, | High 222% > least cost
50% Avoca Island Cutoff Low 365% > least cost 362% > least cost
) 111% > least cost .
75% Mitigation Bank Credits, | High 111% > least cost
25% Avoca Island Cutoff Low 182% > least cost 181% > least cost
) 238% > least cost .
25% Mitigation Bank Credits, | High 237% > least cost
75% GIWW Low 400% > least cost 397% > least cost
; 159% > least cost
50% Mitigation Bank Credits, High 158% > least cost
50% GIWW Low 267% > least cost 265% > least cost
75% Mitigation Bank Credits, ' 79% > least cost
25% GIWW High 79% > least cost
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Low 133% > least cost 132% > least cost

54% > least cost

25% Mitigation Bank Credits, | High 56% > least cost
75% Lake Salvador Low 121% > least cost 123% > least cost
) 36% > least cost .
50% Mitigation Bank Credits, | High 38% > least cost
50% Lake Salvador Low 80% > least cost 83% > least cost
) 18% > least cost .
75% Mitigation Bank Credits, | High 20% > least cost
25% Lake Salvador Low 40% > least cost 42% > least cost

) 65% > least cost .
25% Mitigation Bank Credits, | High 65% > least cost

75% Delta Farms Low 137% > least cost 137% > least cost

) 43% > least cost .
50% Mitigation Bank Credits, High 43% > least cost

50% Delta Farms Low 91% > least cost 91% > least cost

) 21% > least cost .
75% Mitigation Bank Credits, | High 22% > least cost

25% Delta Farms Low 45% > least cost 46% > least cost

Table C6:1-2. Fresh and Intermediate Marsh — Cost Effectiveness Matrices

Fresh and Intermediate Marsh
Alternative Cost/AAHU
High Least Cost
Mitigation Bank Credits Low Least Cost
High 445% > Least Cost
Avoca Island Cutoff Low 742% > Least Cost
High 316% > Least Cost
GIww Low 530% > Least Cost
High 74% > Least Cost
Lake Salvador Low 164% > Least Cost
High 87% > Least Cost
Delta Farms Low 182% > Least Cost
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25% Mitigation Bank Credits, 75% Av- |High  [334% > Least Cost
oca Island Cutoff Low 543% > Least Cost

50% Mitigation Bank Credits, 50% Av- |80 [222% > Least Cost
oca Island Cutoff Low 362% > Least Cost

75% Mitigation Bank Credits, 25% Av- |High  |111% > Least Cost
oca Island Cutoff Low 181% > Least Cost

25% Mitigation Bank Credits, 75%  [High 237% > Least Cost
GIWW Low 397% > Least Cost

50% Mitigation Bank Credits, 50% |High 158% > Least Cost
GIWW Low 265% > Least Cost

75% Mitigation Bank Credits, 25% |High  [79% > Least Cost
GIwWw Low 132% > Least Cost

25% Mitigation Bank Credits, 75% Lake|Hi8h _ |56% > Least Cost
Salvador Low 123% > Least Cost

50% Mitigation Bank Credits, 50% Lake[High  [38% > Least Cost
Salvador Low 83% > Least Cost

75% Mitigation Bank Credits, 25% Lake[High  [20% > Least Cost
Salvador Low 42% > Least Cost

25% Mitigation Bank Credits, 75%  [High 65% > Least Cost
Delta Farms Low 137% > Least Cost

50% Mitigation Bank Credits, 50%  |High 43% > Least Cost
Delta Farms Low 91% > Least Cost

75% Mitigation Bank Credits, 25% |High  [22% > Least Cost
Delta Farms Low 46% > Least Cost
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centered quarter (PCQ) method. The data collected will be used to generate the
following estimates for swamp:

o average number of living planted canopy species (excluding recruited)
present per acre (average density), the species composition, and the
wetland indicator status of each species.

o average number of living planted midstory species present per acre, the
species composition, and the wetland indicator status of each species.

o average percent survival of planted canopy species following each planting
event. Note that these data will be provided for the individual mitigation
features and for all mitigation features combined.

e Quantitative percent cover data for living native, nuisance, and invasive plants as
collected at each permanent sampling point mentioned above. The data collected
will be used to generate the following estimates for each of the two mitigation
types:

e For each vegetation strata separately (canopy, midstory, groundcover), provide:
the average cover by native species, the average cover by invasive species, the
average cover by nuisance species, and the average total percent cover by all
plant species (native, invasive, and nuisance combined).

e For all vegetation strata combined, provide the average total percent cover by all
plant species, then the average percentage of the total percent cover accounted
for by native plant species, by invasive species, and by nuisance species. A
discussion of the dominant invasive and nuisance plant species will be included.
Note that these data will be provided for the individual mitigation features and for
all mitigation features combined.

e Quantitative data from the topographic drawings discussed above. For swamp
tables will contain:

e For each mitigation feature separately: the acreage of areas that meet the
applicable topographic success criteria and the acreage of areas that do not meet
these criteria; the percentage of the total acreage that meets the success criteria
and the percentage that does not meet the success criteria.

e For all the mitigation features combined: the total acres that meet and the total
acres that do not meet applicable topographic success criteria; the percentage of
the total acreage that meets and the percentage that does not meet the success
criteria.

In addition, various qualitative observations will be made in the mitigation site to help assess
the status and success of mitigation and maintenance activities. These observations will
include:
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e General estimates of the average percent cover by native plant species in the
canopy, midstory, and ground cover strata.

e General estimates of the average percent cover by invasive and by nuisance plant
species, as a percentage of the average total plant cover;

e General observations concerning the growth of planted canopy and midstory
species;

e General observations concerning colonization by volunteer native plant species;

e General observations regarding areas within the mitigation areas that were
inundated during monitoring (if any) and signs of past inundation and current
wetland hydrology.

e General observations made during the course of monitoring may also address
potential problem zones (ex. large areas with high mortality of plantings; areas
with heavy infestations of invasive and/or nuisance plant species; areas damaged
by wild animals such as feral pigs; damage caused by trespassers, etc.), the
general condition of native vegetation, trends in the composition of the plant
communities, wildlife utilization as observed during monitoring, and other pertinent
factors.

e A general discussion of key monitoring data acquired during the any prior
mitigation monitoring evens and a brief evaluation of these data.

e An evaluation of whether applicable initial mitigation success criteria have been
achieved for each of the mitigation types.

e A summary assessment of all data and observations along with recommendations
as to actions necessary to help meet mitigation and management/maintenance
goals and mitigation success criteria.

e A brief description of anticipated maintenance/management work to be conducted
during the period from the current monitoring report to the next monitoring report.

3.2.2 Additional Monitoring reports

All monitoring reports generated after the ISC Monitoring Report will be called Intermediate
or Long-Term Success Criteria Monitoring Reports (as applicable) and will be numbered
sequentially based on the year in which the monitoring occurred. All these monitoring reports
will provide the following information unless otherwise noted:

e All items listed for the ISC Monitoring Report with the exception of: (a) the
topography drawings/as-builts; (b) the inventory of initially planted species and of
any initially re-planted species; (c) other as-builts provided in the ISC Monitoring
Report.
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e Once monitoring is necessary to evaluate attainment of Native Vegetation
Success (for swamp) ensure the monitoring includes measures necessary to
demonstrate that dominant vegetation in the mitigation features satisfies USACE
wetland vegetation (hydrophytic vegetation) criteria (per USACE, 2010). The
monitoring report must discuss the monitoring methodology and the results.

e Once monitoring is necessary to evaluate achievement of Native Vegetation
Success Criteria (for swamp), obtain and present quantitative data to determine
the average percent cover accounted for by native species in the canopy,
midstory, and ground cover strata separately. These data could be obtained from
the sampling required to evaluate Invasive and Nuisance Vegetation Success
Criteria, or through other appropriate means. The monitoring report must discuss
the monitoring methodology and the results. Note that success will be gaged from
the overall average of the monitoring data from all the individual swamp mitigation
features combined (via a weighted average approach, with weighting factor based
on the percent of the total swamp acreage represented by a particular mitigation
feature).

e Once monitoring is necessary to assess attainment of long-term Native Vegetation
Success obtain and present quantitative data to determine the average percent
cover occupied by planted or naturally recruited and living native canopy species.
The necessary data could be obtained using the same general approach used in
gathering percent cover data for native, nuisance, and invasive species, but
focusing only on native canopy species and restricting cover estimates to the
canopy strata. Alternately, the NFS may want to use other sampling plots or belt
transects, as long as the alternative approach is first approved by USACE. The
monitoring report must discuss the monitoring methodology and the results.

e Once monitoring is necessary to assess the attainment of intermediate Hydrology
Success Criteria (for swamp), obtain and present quantitative data to demonstrate
the applicable mitigation features satisfy USACE wetland hydrology criteria,
following one of the approaches described in USACE, 2010. This will only be
required once in accordance this criteria’s requirements, unless additional
monitoring is necessary to document successful attainment of the applicable
criteria. The monitoring report must discuss the monitoring methodology and the
results.

e A brief description of maintenance and/or management and/or mitigation work
performed since the previous monitoring report along with a discussion of any
other significant occurrences.

3.2.3 Monitoring reports following replanting activities

Re-planting of certain mitigation features (swamp) may be necessary to ensure attainment of
applicable native vegetation success criteria. Any monitoring report submitted following
completion of a re-planting event must include:
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¢ Aninventory of the number of each species planted and the stock size used in
each feature replanted

¢ A depiction of the approximate limits of the areas re-planted within those
mitigation features that were subject to re-planting activities. If the entirety of a
given mitigation feature was completely re-planted, this can simply be noted on
drawings.

e The approximate acreage re-planted in each mitigation feature that required re-
planting.

¢ A narrative description of how and when re-planting was conducted.

3.2.4 Monitoring Reports Following Timber Management Activities (If Applicable)

In cases where timber management activities (thinning of trees and/or shrubs in the canopy
and/or midstory strata) have been approved by the USACE in coordination with the IET,
monitoring will be required in the year immediately preceding and in the year following
completion of the timber management activities (i.e., pre-timber management and post-
timber management reports). These reports must include data and information that are in
addition to the typical monitoring requirements. The NFS’s proposed Timber Stand
Improvement/Timber Management Plan must include the proposed monitoring data and
information that will be included in the pre-timber management and post-timber management
monitoring reports. The proposed monitoring plan must be approved by the USACE in
coordination with the IET prior to the monitoring events and implementation of the timber
management activities. Separate timber management and monitoring plans must be
prepared for swamp mitigation if timber management will be conducted in both mitigation
types.

3.2.5 Monitoring Methodology For Initial Success Criteria Report

The following sub-sections describe the monitoring features that will be established, the
quantitative and qualitative data to be collected (including the approach that will be used),
and the data analyses that will be performed by USACE leading up to the preparation of the
Initial Success Criteria Monitoring Report.

3.2.6 Installation of Monitoring Features

Permanent monitoring transects with sampling points will be established in the mitigation
features to be used for each survey. The distance between the sampling points on the
transects will mirror other established swamp mitigation projects but may be field adjusted.
The approximant layout will be determined by USACE and then agreed with by the IET. The
transect endpoints also serve as sampling points for a given transect. Furthermore, each
monitoring transect endpoint serves as a permanent photo station.
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3.2.7 Quantitative Field Monitoring

The point-centered quarter (PCQ) method will be used to collect data for native canopy and
midstory species planted at the site and for volunteer native trees. The method can be used
to estimate parameters such as: average survival of planted canopy and midstory species;
average density of living planted or naturally recruited canopy and midstory species;
average DBH of trees; average basal area of trees; typical plant species composition of
canopy and midstory strata. For initial success criteria monitoring, the PCQ method will
mainly be used to determine the average density of living planted canopy and midstory
species, and the average percent composition of living planted canopy and midstory
species.

At each sampling point along each monitoring transect, the following data will be recorded;
transect ID, sampling point ID, and sampling date. At each sampling point, four sampling
quarters will be established, and the following data will be recorded within each of the four
sampling quarters:

e Quarter ID

e Distance (in feet and tenths of feet) from the sampling point to the nearest planted
canopy species, the species name, and whether the plant is living or dead.

e Distance (in feet and tenths of feet) from the sampling point to the nearest planted
midstory species, the species name, and whether the plant is living or dead.

If it is not easily discernable whether the plant is living or dead, the bark near its base will be
scraped to remove a small strip of exterior bark, thereby exposing the cambium layer. In a
living tree, the cambium layer is green; in a dead tree, it is brown and dry.

Note that once initial success criteria is achieved for swamp mitigation features, future
monitoring events in the successful mitigation features will record the distance from the
sampling point to the nearest living native canopy species (planted or volunteer) in each
sampling quarter rather than the distance to the nearest living or dead planted native canopy
species. Dead canopy or midstory species will not need to be considered, other than from a
qualitative standpoint perhaps.

In the canopy stratum, percent cover by living native plant species, by invasive plant
species, and by nuisance plant species will be estimated within a circle having a 15-foot
radius centered at each sampling point. The names of the dominant native, invasive, and
nuisance species will be recorded. Similarly, in the midstory stratum, percent cover by living
native plant species, by invasive plant species, and by nuisance plant species will be
estimated within a circle having a 15-foot radius centered at each sampling point. The
names of the dominant native, invasive, and nuisance species in this stratum will also be
recorded. It is noted that estimates of plant cover in the canopy and midstory strata may be
used by using a “canopy-scope” rather than using the circular “plots” discussed above. Use
of a canopy scope is described by Brown et al, 2000, and by Hale, S.E, and Brown, N.,
2005).
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At each sampling point, a temporary 3.28-foot-by-3.28-foot (1-meter-by-1-meter) quadrat will
be established to estimate groundcover. Each quadrat will be positioned with its
southwestern corner situated at the sampling point, such that it falls within the northeast
sampling quarter. The cover accounted for by each living native, invasive, and nuisance
groundcover species observed within the quadrat will be estimated. Data recorded will
include quadrat ID; positioning of the quadrat relative to the sample point; all living plant
species present and the percent cover occupied by each species. Percent cover estimates
will be based on the area occupied by individual live plants or groups of plants. This
approach allows the areas to be occupied by different plants that overlap; therefore, the total
percent cover accounted for by all plants in the quadrat can exceed 100% (i.e., absolute
cover is determined rather than relative cover).

3.2.8 Qualitative Field Monitoring

Two photographs will be taken at each endpoint of each monitoring transect during the field
monitoring. These endpoints, also serve as permanent photo stations and as sampling
points. Each photograph will be oriented to provide a view that is representative of general
conditions present in the immediate area surrounding the photo station. The approximate
direction of the view captured in each photograph will be recorded (e.g., north, south, east,
west, northwest, northeast, southwest, and southeast). Photographs may also be taken at
other locations within or near mitigation features. Such photos could include images of
things such as: representative “gaps” cut in perimeter berms as part of mitigation
construction; examples of perimeter drainage ditch areas that were filled as part of mitigation
construction; any significant problem areas/conditions encountered during field monitoring
activities. For all photographs, the location (determined using a GPS unit with sub-meter
accuracy), the direction of the photograph view, and the subject of the photographs will be
recorded.

During a field monitoring event, various qualitative observations will be recorded. Common
qualitative observations may include, but are not limited to:

e General condition of planted canopy and midstory species, as well as volunteer
native plants

e Colonization of the mitigation features by volunteer native plant species
o Wildlife utilization of the project site
e Trends in the composition of plant communities within the mitigation features

e Areas within mitigation areas that were inundated during monitoring (if any) and
signs of past inundation and current wetland hydrology

e Potential problem areas (ex. large areas with high mortality of plantings; areas
with heavy infestations of invasive and/or nuisance plant species; areas damaged
by wild animals such as feral pigs; damage caused by trespassers; etc.)

RPEDS version_FY25




Morganza to the Gulf, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Attachment 7: BLH/Swamp Monitoring & Adaptive Management Plan

3.2.9 Topographic Survey

A topographic using LiDAR (Light Detection & Ranging) should be used to survey the entire
mitigation property. Contour maps will be developed from the LIDAR to determine if there is
topographic success.
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4 Monitoring Schedule, Responsibilities,
and Costs

41 BOTTOMLAND HARDWOOD WET

Monitoring for BLH Wet will typically take place in late summer of the year of monitoring but
may be delayed until later in the growing season due to site conditions or other unforeseen
circumstances. Monitoring reports will be submitted by December 31 of each year of
monitoring. Monitoring reports will be provided to the USACE, the NFS, and the agencies
comprising the Interagency Team. See Table C7:4-1 for a schedule of the currently
proposed monitoring events. The timing of these events may be modified or shifted once the
final project design and construction schedule have been identified.

The USACE will be responsible for conducting the monitoring events and preparing the
associated monitoring reports until such time that the following mitigation success criteria
are achieved (criteria follow numbering system used in success criteria section):

1. General Construction — 1.A
2. Native Vegetation — 2.A and 2.B.

3. Invasive & Nuisance Vegetation — 3A, plus 3B until such time as monitoring
responsibilities are transferred to the NFS.

4. Topography — 4A

Monitoring events associated with the above will include the first or baseline monitoring
event plus annual monitoring events thereafter until the monitoring responsibilities are
transferred to the NFS. The NFS will be responsible for conducting the required monitoring
events and preparing the associated monitoring reports after the USACE has demonstrated
the mitigation success criteria listed above have been achieved. The overall responsibility for
management, maintenance, and monitoring of the mitigation will typically be transferred to
the Sponsor during the first quarter of the year immediately following submittal of the
monitoring report that demonstrates attainment of said criteria, subject to the provisions
identified in the Introduction section.

Once monitoring responsibilities have been transferred to the NFS, the next monitoring
event will typically take place during the year that attainment of success criterion 2.C (native
vegetation criterion applicable 4 years after completion of initial plantings) must be
demonstrated. Thereafter, monitoring will typically be conducted every 5 years throughout
the 50-year period of analysis. See Table C7:4-1 and C7:4-2 for the currently proposed
monitoring events. The timing of these events may be shifted once the final project design
and construction schedule have been identified.
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If the initial survival criteria for planted canopy and midstory species are not achieved (i.e.
the 1- year survival criteria specified in native vegetation success criteria 2.B), a monitoring
report will be required for each consecutive year until two annual sequential reports indicate
that all survival criteria have been satisfied (i.e. that corrective actions were successful). The
USACE will be responsible for conducting this additional monitoring and preparing the
monitoring reports. The USACE will also be responsible for the purchase and installation of
supplemental plants needed to attain this success criterion, subject to the provisions
mentioned in the Introduction section.

If the native vegetation success criteria specified for 4 years following completion of initial
plantings are not achieved (i.e. native vegetation success criteria 2.C), a monitoring report
will be required for each consecutive year until two annual sequential reports indicate that
these criteria have been satisfied. The NFS will be responsible for conducting this additional
monitoring and preparing the monitoring reports. The NFS will also be responsible for the
purchase and installation of supplemental plants needed to attain these success criteria.

Once monitoring responsibilities have transferred to the NFS, the NFS will retain the ability
to modify the monitoring plan and the monitoring schedule should this become necessary
due to unforeseen events or to improve the information provided through monitoring. Twenty
years following completion of initial plantings, the number of monitoring plots and/or
monitoring transects that must be sampled during monitoring events may be reduced
substantially if it is clear that mitigation success is proceeding as anticipated. Any significant
modifications to the monitoring plan or the monitoring schedule must first be approved by the
USACE in coordination with the Interagency Team.

Table C7:4-1 provides a cost estimate based on the currently available information and may
need to be revised in the future as additional information regarding the mitigation feature
designs and construction schedule become available.

Table C7:4-1. Mitigation Monitoring Report Schedule and NFS Costs for BLH Wet

Target .
9 Work Item Work Item Description
Year
0 Begin Construction Start of mitigation construction activities
Finish clearing, grubbing, grading (excavation; ditch & berm
Complete Construction removal), drainage alterations, etc.
Perform as-built topographic survey of areas in
enhancement features requiring significant grading. Includes
survey of any structures installed plus cross- sections of
significant ditches or berms removed, and for
1 Topographic/As-Built Survey any new drainage features. Results documented in
mitigation monitoring report.
Invasive/Nuisance Plant Initial eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
2 Initial Plantings* Install canopy and midstory species
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Target .
9 Work Item Work Item Description
Year
Nutria Guards Install nutria guards for all initial plantings.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Perform field mitigation monitoring. Submit report by
Dec. 31.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Review As-Builts and O&M manual. Review monitoring
. . report from prior year and other data as compared to
Analysis for Notice of o L .
) success criteria. Coordination with Interagency Team as
Construction Complete
needed.

3 Transfer (turn-over) project to the Non-Federal Sponsor. The
USACE will continue to monitor and conduct activities
necessary to ensure initial success criteria are

NCC
met
Monitoring & Report Perform field mitigation monitoring. Submit report by
Dec. 31.
Re-plant restoration features where plant survival success
Additional Plantings™* criteria not achieved
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Perform field mitigation monitoring. Submit report by Dec.
4 31. This monitoring required only if area had to be
Monitoring & Report* replanted in TY4 per success criteria requirements.
Review monitoring report from prior year and other data
Review and Coordination as compared to success criteria. Coordination with
Interagency Team as needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Perform field mitigation monitoring. Submit report by Dec.
31. Report also accomplished added monitoring

) Monitoring & Report needed due to re-planting.

Review monitoring report from prior year and other data as
Review and Coordination compared to success criteria. Coordination with

Interagency Team as needed.

Review monitoring report from prior year and other data to
Analysis for Success Criteria make initial success criteria determination and to turn

over monitoring to Non-Federal Sponsor.

Transfer (turn-over) project monitoring to Non-Federal

6 Sponsor. Note: transfer occurs this year unless additional
plantings needed in TY5 or canopy/midstory densities not
achieved in TY5 per success criteria.

Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
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Target

Work Item Work Item Description
Year
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Bzzfo;T field mitigation monitoring. Submit report by
7 . 31.

Analysis for satisfaction of initial
success criteria

Review monitoring report from TY7 and other data as
compared to success criteria. Make determination to
completely turn over project to Non-Federal Sponsor.

Invasive/Nuisance Plant
Eradication

Follow-up eradication of invasive and nuisance plant species
in enhancement features. Ground application.

Transfer (turn-over) project to Non-Federal Sponsor (Feb.

10 thru April?) for all OMRR&R. Note: transfer occurs early this
Transfer to NFS year }Jnless t(_)pographlc corrections and/or marsh
planting required.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Berform field mitigation monitoring. Submit report by
12 ec. 31.
Review monitoring report from TY12 and other data as
Review and Coordination compared to success criteria. Coordination with
Interagency Team as needed.
Obtain rectified aerial photo of restoration features. Provide
Aerial Photography as part of mitigation monitoring report.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
17 Monitoring & Report B(ZSO;T field mitigation monitoring. Submit report by
Review monitoring report and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as
needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Berform field mitigation monitoring. Submit report by
29 ec. 31.
Review monitoring report and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as
needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Perform field mitigation monitoring. Submit report by
27 Dec. 31.
Review monitoring report and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as
needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
32 Perform field mitigation monitoring. Submit report by

Monitoring & Report

Dec. 31.
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VETIEL Work Item Work Item Description
Year
Review monitoring report and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as
needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Berform field mitigation monitoring. Submit report by
37 ec. 31.
Review monitoring report and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as
needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Berform field mitigation monitoring. Submit report by
42 ec. 31.
Review monitoring report and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as
needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Berform field mitigation monitoring. Submit report by
47 ec. 31.
Review monitoring report and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as
needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species
Eradication in enhancement features. Ground application.
Monitoring & Report Eerform field mitigation monitoring. Submit report by
59 ec. 31.
Review monitoring report and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as
needed.
NOTES:
The contract to obtain plants for initial planting will need to be issued at least 13 to 14 months prior to the
date that plants will be installed since the plants must be 1 year old at the time of installation (must start
growing the plants at the nursery).

4.2 SWAMP

Monitoring for swamp will typically take place in late summer of the year of monitoring but
may be delayed until later in the growing season due to site conditions or other unforeseen
circumstances. Monitoring reports will be submitted by December 31 of each year of
monitoring. Monitoring reports will be provided to the USACE, the NFS, and the agencies
comprising the Interagency Team. The various monitoring and reporting responsibilities

addressed in this section are all subject to the provisions set forth in the Introduction section.

See Table C7:4-1 for a schedule of the currently proposed monitoring events. The timing of
these events may be modified or shifted once the final project design and construction
schedule have been identified.
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The USACE will be responsible for conducting the monitoring events and preparing the
associated monitoring reports until such time that the following mitigation success criteria
are achieved (criteria follow numbering system used in success criteria section):

1. General Construction — 1.A
2. Native Vegetation — A and B.

3. Invasive & Nuisance Vegetation — A, plus B until such time as monitoring
responsibilities are transferred to the NFS.

4. Topography — 4.A.

Monitoring events associated with the above will include the “time zero” (first or baseline)
monitoring event plus annual monitoring events thereafter until the mitigation monitoring
responsibility is transferred to the NFS. The NFS will be responsible for conducting the
required monitoring events and preparing the associated monitoring reports after the
USACE has demonstrated the mitigation success criteria listed above have been achieved.
The overall responsibility for management, maintenance, and monitoring of the mitigation
will typically be transferred to the NFS during the first quarter of the year immediately
following submittal of the monitoring report that demonstrates attainment of said criteria.

Once monitoring responsibilities have been transferred to the NFS, the next monitoring
event will take place during the year that attainment of success criterion 2.C (native
vegetation criterion applicable 4 years after completion of initial plantings) must be
demonstrated.

Thereafter, monitoring will typically be conducted every 5 years throughout the 50-year
period of analysis. See Table C7:4-1 for a schedule of the currently proposed monitoring
events. The timing of these events may be modified or shifted once the final project design
and construction schedule have been identified.

If the initial survival criteria for planted canopy and midstory species are not achieved (i.e.
the 1- year survival criteria specified in native vegetation success criterion 2.B), a monitoring
report will be required for each consecutive year until two annual sequential reports indicate
that all survival criteria have been satisfied (i.e. that corrective actions were successful). The
USACE will be responsible for conducting this additional monitoring and preparing the
monitoring reports. The USACE will also be responsible for the purchase and installation of
supplemental plants needed to attain this success criterion.

If the native vegetation success criteria specified for 4 years following completion of initial
plantings are not achieved (i.e. native vegetation success criterion 2.C), a monitoring report
will be required for each consecutive year until two annual sequential reports indicate that
these criteria have been satisfied. The NFS will be responsible for conducting this additional
monitoring and preparing the monitoring reports. The NFS will also be responsible for the
purchase and installation of supplemental plants needed to attain this success criterion.
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If timber management activities conducted in the mitigation features by the NFS, the NFS
will be responsible for conducting the additional monitoring and preparing the associated
monitoring reports necessary for such activities (e.g. one monitoring event and report in the
year immediately preceding timber management activities and one monitoring event and
report in the year that timber management activities are completed).

Once monitoring responsibilities have transferred to the NFS, the NFS will retain the ability
to modify the monitoring plan and the monitoring schedule should this become necessary
due to unforeseen events or to improve the information provided through monitoring. Twenty
years following completion of initial plantings, the number of monitoring plots and/or
monitoring transects that must be sampled during monitoring events may be reduced
substantially if it is clear that mitigation success is proceeding as anticipated. Any significant
modifications to the monitoring plan or the monitoring schedule must first be approved by the
USACE in coordination with the Interagency Team.

Table C7:4-2 also provides a cost estimate based on the currently available information and
may need to be revised in the future as additional information regarding mitigation feature
designs and the construction schedule becomes available.

Table C7:4-2. - Mitigation Monitoring Report Schedule and NFS Costs for Swamp

Target Work Item Work Item Description
Year
0 Begin Construction Start of mitigation construction activities.

Finish clearing, grubbing, grading (excavation; ditch & berm

Complete Construction removal), drainage alterations, etc.

Perform as-built topographic survey of areas in enhancement.
Includes survey of any structures installed plus cross-sections of
significant ditches or

berms removed, and for any new drainage features. Results

Topographic/As-Built documented in mitigation monitoring report.
Survey

Initial eradication of invasive and nuisance plant species in
Invasive/Nuisance Plant| enhancement features. Ground

Eradication
application.

Invasive/Nuisance Plant| Follow-up eradication of invasive and nuisance plant species in

Eradication enhancement features. Ground application.
Review and Review ongoing activities, coordination with
Coordination Interagency Team as needed.

RPEDS version_FY25




Morganza to the Gulf, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Attachment 7: BLH/Swamp Monitoring & Adaptive Management Plan

Target Work Item Work Item Description
Year
Initial Plantings™ Install canopy and midstory species
Nutria Guards Install nutria guards for all initial plantings.
Follow-up eradication of invasive and nuisance plant species in
Invasive/Nuisance Plant| enhancement features. Ground
Eradication
application.
2 Invasive/Nuisance Plant| Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Perform field mitigation monitoring. Submit report
Monitoring & Report by Dec. 31.
Review and Coordination Review ongoing activities, coordination with Interagency Team as
needed.
Perform topographic survey. Includes survey of any structures
installed plus cross-sections of significant ditches or berms removed,
and for any new drainage features. Results documented in mitigation
_ _ monitoring report.
Topographic/As-Built
Survey
Follow-up eradication of invasive and nuisance plant species in
Invasive/Nuisance Plant| enhancement features. Ground
Eradication
application.
Invasive/Nuisance Plant| Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Perform field mitigation monitoring. Submit report
3 Monitoring & Report by Dec. 31.

Analysis for Notice of

Construction Complete

Review As-Builts and O&M manual. Review ongoing activities,
review monitoring report from prior year and other data as compared
to success criteria.

Coordination with Interagency Team as needed.

Transfer (turn-over) project to the Non-Federal Sponsor. The USACE
will continue to monitor and conduct activities necessary to ensure
initial success criteria are met.
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Target Work Item Work Item Description
Year
NCC
Re-plant restoration features where plant survival success criteria not
Add|t|0na| Plantings* aChieVed (Feb thru mid-MarCh).
Invasive/Nuisance Plant| Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant
Eradication species in enhancement features. Ground application.

4 . N L : .
Perform field mitigation monitoring. Submit report by Dec. 31. This
monitoring required only if area had to be replanted in TY4 per
success criteria requirements.

Monitoring & Report*
Review ongoing activities, review monitoring report from prior year
and other data as compared to
Review and Coordination success criteria. Coordination with Interagency Team as needed.
Follow-up eradication of invasive and nuisance plant species in
Invasive/Nuisance Plant| enhancement features. Ground
Eradication
application.
Invasive/Nuisance Plant| Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.

5
Perform field mitigation monitoring. Submit report by Dec. 31. Report
also accomplished added monitoring needed due to re-planting.

Monitoring & Report
Review ongoing activities, review monitoring report from prior year
and other data as compared to

Review and Coordination success criteria. Coordination with Interagency Team as needed.

. Review monitoring report from prior year and other data to make
Analysis for Success o e L
Criteria initial success criteria determination
6 and to turn over monitoring to Non-Federal Sponsor.
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Target Work Item Work Item Description
Year
Transfer (turn-over) project to Non-Federal Sponsor. Note: transfer
occurs this year unless additional plantings needed in TYS or
canopy/midstory densities not achieved in TY5 per success criteria.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant
Eradication species in enhancement features. Ground application.
Obtain rectified aerial photo of restoration features if available.
Aerial Photography Provide as part of mitigation monitoring report.
. . Follow-up eradication of invasive and nuisance plant species in
Invasive/Nuisance Plant
. enhancement features. Ground
Eradication L
application.
Perform field mitigation monitoring. Submit report
Monitoring & Report by Dec. 31.
Review monitoring report from prior year and other data to make
7 determination to completely turn over project to Non-Federal
Sponsor. Review ongoing activities, review monitoring report and
. . . other data as compared to success criteria. Coordination with
Analysis for satisfaction of
L Y Interagency Team as needed.
initial success criteria.
Transfer (turn-over) project to Non-Federal Sponsor for all
OMRR&R. Note: transfer occurs early this year unless topographic
Transfer to NFS corrections and/or plantings required.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant
10 Eradication species in enhancement features. Ground application.
. . Follow-up eradication of invasive and nuisance plant species in
Invasive/Nuisance Plant
o enhancement features. Ground
Eradication L
application.
. Monitoring & Report Perform field mitigation monitoring. Submit report by Dec. 31.
Review ongoing activities, review monitoring report and other data
Review and Coordination as compared to success criteria.
Coordination with Interagency Team as needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Perform field mitigation monitoring. Submit report
17 Monitoring & Report by Dec. 31.

Review and Coordination

Review ongoing activities, review monitoring report and other data
as compared to success criteria.
Coordination with Interagency Team as needed.

Invasive/Nuisance Plant
Eradication

Follow-up eradication of invasive and nuisance plant species in
enhancement features. Ground application.
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Target Work Item Work Item Description
Year
22 Perform field mitigation monitoring. Submit report
Monitoring & Report by Dec. 31.
Review ongoing activities, review monitoring report and other data
Review and Coordination as compared to success criteria.
Coordination with Interagency Team as needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Perform field mitigation monitoring. Submit report
o7 Monitoring & Report by Dec. 31.
Review ongoing activities, review monitoring report and other data
Review and Coordination as compared to success criteria.
Coordination with Interagency Team as needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Perform field mitigation monitoring. Submit report
32 Monitoring & Report by Dec. 31.
Review ongoing activities, review monitoring report and other data
Review and Coordination as compared to success criteria.
Coordination with Interagency Team as needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Perform field mitigation monitoring. Submit report
37 Monitoring & Report by Dec. 31.
Review ongoing activities, review monitoring report and other data
Review and Coordination as compared to success criteria.
Coordination with Interagency Team as needed.
Invasive/Nuisance Plant Follow-up eradication of invasive and nuisance plant species in
Eradication enhancement features. Ground application.
Perform field mitigation monitoring. Submit report
42 Monitoring & Report by Dec. 31.
Review ongoing activities, review monitoring report and other data
Review and Coordination as compared to success criteria.
Coordination with Interagency Team as needed.
. . Follow-up eradication of invasive and nuisance plant species in
Invasive/Nuisance Plant
D enhancement features. Ground
Eradication L
application.
Monitoring & Report Perform field mitigation monitoring. Submit report by Dec. 31.
47
Review ongoing activities, review monitoring report from prior year
and other data as compared to success criteria. Coordination with
Review and Coordination Interagency Team as needed.
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Target Work Item
Year

Work Item Description

Invasive/Nuisance Plant
Eradication

Follow-up eradication of invasive and nuisance plant species in
enhancement features. Ground
application.

Monitoring & Report

Perform field mitigation monitoring. Submit report by Dec. 31.

52
Review ongoing activities, review monitoring report and other data
Review and Coordination as compared to success criteria.
Coordination with Interagency Team as needed.
NOTES

The contract to obtain plants for initial planting will need to be issued at least 13 to 14 months prior to the date
that plants will be installed since the plants must be 1 year old at the time of installation (must start growing the

plants at the nursery).
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5 Adaptive Management Plan

5.1 BLH WET AND SWAMP

5.1.1 Introduction

This Adaptive Management (AM) Plan is for MTG mitigation sites included in the MTG SEIS
which are designed to mitigate for bottomland hardwood wet and swamp impacts. The
mitigation features are fully described in the MTG SEIS. The Water Resources Development
Act (WRDA) of 2007, Section 2036(a) and U.S Army Corps of Engineers (USACE)
implementation guidance for Section 2036(a) (CECW-PC Memorandum dated August 31,
2009: “Implementation Guidance for Section 2036 (a) of the Water Resources Development
Act of 2007 (WRDA 2007) — Mitigation for Fish and Wildlife and Wetland Losses”) require
adaptive management be included in all mitigation plans for fish and wildlife habitat and
wetland losses.

It should be noted that even though the proposed mitigation actions under the MTG SEIS
include the potential purchase of credits from a mitigation bank this appendix only details the
Adaptive Management planning for the Corps constructed projects. In the event that
mitigation bank credits are purchased the mitigation management and maintenance
activities for the mitigation bank credits will be set forth in the Mitigation Banking Instrument
(MBI) for each particular bank. The bank sponsor (bank permittee) will be responsible for
these activities rather than the USACE and/or the local Sponsor. USACE Regulatory staff
reviews mitigation bank monitoring reports and conducts periodic inspections of mitigation
banks to ensure compliance with mitigation success criteria stated in the MBI.

5.1.2 Adaptive Management Planning

Adaptive management planning elements included: 1) development of a Conceptual
Ecological Model (CEM), 2) identification of key project uncertainties and associated risks, 3)
evaluation of the mitigation projects as a candidate for adaptive management and 4) the
identification of potential adaptive management actions (contingency plan) to better ensure
the mitigation project meets identified success criteria. The adaptive management plan is a
living document and will be refined as necessary as new mitigation project information
becomes available.

5.1.3 Sources of Uncertainty and Associated Risks

A fundamental tenet underlying adaptive management is decision making and achieving
desired project outcomes in the face of uncertainties. There are many uncertainties
associated with restoration of the coastal systems. The project delivery team identified the
following uncertainties during the planning process.

1. Changes in climatic conditions, such as relative sea level rise, drought conditions,
and variability of tropical storm frequency, intensity, and timing
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2. Subsidence and water level trends at the mitigation sites

3. Uncertainty Relative to Achieving Ecological Success:
o Water, sediment, and nutrient requirements for BLH and Swamp
o Magnitude and duration of wet/dry cycles for BLH and Swamp
o Nutrients required for desired productivity for BLH and Swamp

o Growth curves based on hydroperiod and nutrient application for BLH and
Swamp

o Tree litter production based on nutrient and water levels for BLH and
Swamp

o Tree propagation in relation to management/regulation of hydroperiod for
BLH and Swamp

4. Loss rate of vegetative plantings due to herbivory

5. Long-Term Sustainability of Project Benefits

5.1.4 Adaptive Management Evaluation

The project sites were evaluated and planned to develop a project with minimal risk and
uncertainty. The items listed below were incorporated into the mitigation project
implementation plan and Operation, Maintenance, Repair, Replacement and Rehabilitation
(OMRR&R) plans to minimize project risks.

e Specified success criteria (i.e., mitigation targets)

e Detailed planting guidelines for BLH and Swamp

¢ Invasive species control

e Supplementary plantings as necessary (contingency)

e Corrective actions to meet topographic and hydrologic success as required
(contingency)

Subsequently, as part of the adaptive management planning effort the mitigation project
features were re-evaluated against the CEM and sources of uncertainty and risk were
identified to determine if there was any need for additional actions and costs under the
adaptive management plan to ensure that the project meets the required success criteria.
Based on the uncertainties and risks associated with the project implementation the
following contingency actions have been identified to be implemented if needed to ensure
the required AAHUs are met.
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e Potential Action #1. Additional vegetative plantings as needed to meet identified
success criteria.

o Uncertainties addressed: A,B,C,D, E

e Potential Action #2. Additional earthwork at mitigation sites (by adding sediment or
degrading) to obtain elevations necessary for BLH and Swamp vegetative
establishment and maintenance.

o Uncertainties addressed: A,B,C,E

e Potential Action #3. Invasive species control to ensure survival of native species
and meet required success criteria.

o Uncertainties addressed: E

Actions 1 & 3 are not recommended as separate adaptive management actions since they
are already built into the mitigation plan and success criteria identified. In the event that
monitoring reveals the project does not meet the identified vegetation, or hydrologic success
criteria, additional plantings or construction activities are already accounted for and would be
conducted under the mitigation project. Specific measures to implement Action 2, if
determined necessary to achieve project benefits, would be coordinated with the NFS and
other agencies to determine the appropriate course of action. If it is determined that the
project benefits are significantly compromised because of improper elevation, additional fill
material may need to be pumped into or removed from the project area. Due to the impact
the addition of fill to the mitigation projects once they have been planted would incur, lifts to
the projects are not currently considered as a viable remedial action. Instead, increasing the
size of the existing mitigation project or mitigating the outstanding balance of the mitigation
requirement elsewhere or through the purchase of mitigation bank credits would be options
that could be considered through additional coordination with the NFS and the IET.
However, such options would have to undergo further analysis in a supplemental NEPA
document.

Action 2 is potentially very costly actions. Before implementing such an action, the Corps
would coordinate with the NFS and other agencies to determine if other actions, such as
purchasing of credits in a mitigation bank or building additional mitigation elsewhere, would
be more cost-effective options to fulfill any shortfalls in the overall project success. The
USACE would be responsible for performing any necessary corrective actions, but the
overall cost would be shared with the NFS according to the project cost-share agreement.

The USACE would be responsible for the proposed mitigation construction and monitoring
until the initial success criteria are met. Initial construction and monitoring would be funded
in accordance with all applicable cost-share agreements with the NFS. The USACE would
monitor (on a cost-shared basis) the completed mitigation to determine whether additional
construction, invasive/nuisance plant species control, and/or plantings are necessary to
achieve initial mitigation success criteria. Once the USACE determines that the mitigation
has met the initial success criteria, monitoring would be performed by the NFS as part of its
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OMRRA&R obligations. If after meeting initial success criteria, the mitigation fails to meet its
intermediate and/or long- term ecological success criteria, the USACE would consult with
other agencies and the NFS to determine the appropriate management or remedial actions
required to achieve ecological success. The USACE would retain the final decision on
whether or not the project’s required mitigation benefits are being achieved and whether or
not remedial actions are required. If structural changes are deemed necessary to achieve
ecological success, the USACE would implement appropriate adaptive management
measures in accordance with the contingency plan and subject to cost-sharing
requirements, availability of funding, and current budgetary and other guidance.
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SECTION 1

Brackish and Saline Marsh Restoration
Sites

North Barataria Marsh Creation Site

This study is for the mitigation efforts required for the anticipated marsh impacts resulting from
the construction of the Morganza to the Gulf (MTG) Project. This alternative consists of 6,791
acres of brackish/saline marsh creation at a location identified as North Barataria Bay (Figure
C8:1-1).

Figure C8:1-1. Project Location

1.1 PROJECT DESCRIPTION

The project area is primarily located in Lafourche Parish near Galliano and Golden Meadow,
LA. The mitigation plan consists of two marsh creation areas directly adjacent to each other.
The first site is located in the open water between Bayou L’Ours ridge and Brusle Lake

(MCA-1) and the second site encompasses Kings Canal just south of Round Lake (MCA-2).

The two proposed borrow areas each consist of multiple cells in an attempt to avoid known
pipelines and oyster seed grounds. The identified borrow area northeast of the MCAs is
primarily located in Little Lake (BA-1) and consists of 5 cells spanning across Bay Dosgris,
Round Lake, and Bay L’Ours. The two most eastern of the five cells cross over the parish
boundary line from Lafourche into Jefferson Parish. The second borrow area (BA-2) located
in Cat Bay is south of the MCAs, crossing over the parish boundary line from Jefferson to
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Plaguemines Parish. Cat Bay is roughly four miles northeast of Grand Isle and Isle Grande
Terre. Access corridors for construction equipment will transit through existing pipeline
corridors, open water, and bayous that convey between the marsh sites and borrow areas..

1.2 DESIGN AND CONSTRUCTION
1.2.1 Containment Dikes

Earthen perimeter dikes will be fully confined, constructed from onsite/interior borrow
adjacent to the dikes. Containment dikes will be constructed with a 5-foot crown width and
1V:5H side slopes that transition down to existing grade. The perimeter dike crown
elevation varies per site; MCA-1 will be constructed to a crown elevation of +5.75° NAVD88
and MCA-2 to elevation +6.00° NAVD88 to contain dredge slurry and provided a minimum 2-
foot freeboard. A 30% settlement assumption was applied to the dike height and
incorporated into the volumetric calculations. See the Dike Design section for additional
details on borrow requirements and quantity calculations. The estimated borrow material
required for the perimeter dike construction for the Overall MTG mitigation areas totals to
6,168,000 cubic yards (CY), detailed in Table C8:1-1.

Table C8:1-1. Summary of Dike Parameter

Overall MTG Sites MCA-1 MCA-2
Total Perimeter Length (LF): 58,329 56,070
Crown Width (FT): 5 5
Slope Run (1V: X' H): 5 5
Top of Dike Elevation (FT NAVD88): +5.75 +6.00
Base Elevation (FT NAVD88): -2.50 -3.80
IAssumed Settlement (FT): 2.3 2.8
Dike Volume (CY): 2,609,000 3,559,000
IAssumed Settlement (FT): 2.4 3.2
Front Dike Volume (CY): 221,000 917,000

1.2.2 Cross Dikes

Due to the size of the proposed marsh sites, earthen cross dikes or training dikes will be
constructed with the intent to assist in the vertical stacking of the dredged material by provid-
ing more manageable areas for the disposal of dredge material within the marsh sites.
Cross dikes will be constructed with a 3-foot-wide crown and 1V:3H side slopes that transi-
tion down to existing grade. The cross dikes will be constructed to a crown elevation half a
foot higher than the designed max slurry elevation. The crown elevation varies per site;
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MCA-1 will be constructed to +4.75° NAVD88 and MCA-2 to +5.00° NAVD88. The estimated
borrow material required for the initial cross dike construction is approximately 914,800 CYs.
See the Dike Design section for additional details on these assumptions.

1.2.3 Discharge Monitoring

Grade stakes will be placed throughout the project areas. Discharge location will be
monitored against grade stakes to determine movement needed within the marsh platform to
achieve the most uniform platform possible with little mechanical relocation of high points
post construction.

Spill boxes will be strategically located along the limits of the perimeter dike adjacent to open
water areas to serves as the effluent discharge points at each MCA. The intent is to capture

most sediment suspended in the effluent discharge, but some material will still likely deposit

in the adjacent open water locations. After marsh fill operations are completed and sufficient
dewatering and compaction has occurred, the spill boxes will be removed.

1.2.4 Marsh Platform Lift

Once all perimeter containment dikes, cross dikes, and spill boxes are constructed, the
marsh platform lift for each site will commence. To build the marsh platforms, it is proposed
that sediment will be dredged from designated borrow areas in Lake Mechant and Caillou
Bay using a hydraulic cutterhead. The sediment will then be pumped as slurry into the marsh
creation area through a floating pipeline.

The contractor will be directed to fill the marsh creation area from the varying existing
ground elevation to the max constructed fill elevation (final target elevation with the
anticipated settlement), with the expectation the platform will ultimately settle into the
necessary target elevation of +1.25-ft NAVD88. A +/- 0.5-foot tolerance during the fill
operations will be allowable.

It's assumed only one (1) lift will be required for this project at this design stage, however
this will need to be confirmed through field investigations and future geotechnical analysis.
Subsidence, foundation settlement, fill compaction/shrinkage, dewatering, and construction
losses were accounted for in the quantity calculations.

The selected parameters for the marsh fill operations vary per sites; a summary of each
MCA is included in the table below. The estimated total quantity of fill material includes the
backfilling of internal dike borrow areas. In total, the Overall MTG marsh platforms require
92,069,000 cubic yards (CY). See Table C8:1-2 below for details on the marsh platform lift.

Table C8:1-2. Summary of Marsh Platform Lift

Overall MTG Sites MCA-1 MCA-2
Area (AC): 3,973 2,818

IMax Slurry Elevation (FT NAVD88): +3.75 +4.00
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Target Elevation (FT NAVD88): +1.25 +1.25
\Water Bottom Elevation (FT NAVD88): -2.5 -3.8
Intermediate Subsidence (MM/YR): 13.92 13.92
Assumed Settlement (FT): 1.1 1.1

IMarsh Fill Volume (CY): 47,624,000 44,445,000

1.2.5 Borrow Plan

Given the uncertainties at this design stage, several borrow areas were identified as
potential sources of dredge material to achieve the required elevations for the marsh
platforms and meet habitat goals.

The material for the construction of the MCAs is to be hydraulically dredged sediment
obtained at the following proposed borrow locations: Little Lake (BA-1) and Cat Bay (BA-2).
It is assumed these borrow area will provide suitable material for the construction of the
marsh platform(s), as the material is assumed to have mixed sediment content. According to
the Louisiana Sand Resources Database (LA-0161) and other neighboring projects in the
region, Little Lake is primarily fines with some sand and Cat Bay appears to have more sand
content with some areas of fines.

The proposed borrow sites total to approximately 16,700 acres, and satisfies the overall
volume needed by 187%. It is assumed that Little Lake will not meet the required amount of
material on its own, therefore Alternative 1 evaluates the option of both Little Lake and Cat
Bay borrow. Alternative 2 solely considers borrow from Cat Bay, as this area is large enough
to fill the full marsh platform. The most cost effective of the two alternatives detailed below is
Alternative 1, therefore this is the proposed borrow plan for this project.

Table C8:1-3. Summary of Borrow

Overall MTG Sites MCA-1 MCA-2
Area (AC): 6,651 10,018
[Max Allowable BEC (FT NAVD88): -20 -25
[Assumed Depth of Material (FT): 10 15
Available Borrow Volume (CY): 107,296,000 242,439,000
Percentage of Need Met: 57% 130%

1.2.6 Dike Degrade/ Gapping

One to three years post-construction of the marsh platform, it is assumed that the sites will
settle down to the desired target elevation. At this time the dikes will be degraded down to
elevation +1.25-ft NAVD88 (+/- 0.5-foot), in attempt to align with the surrounding marsh ele-
vation. Gapping locations will also be included in this effort to enhance tidal exchange
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across the MCAs. Excavated material will be disposed of within the marsh creation areas at
any low locations within the project footprint. The estimated excavation quantity is approxi-
mately 209,000 CY for the Overall MTG Mitigation Areas.

SECTION 2
USACE Guidance

U.S. Army Corps of Engineers (USACE) monitoring and adaptive management policy is
required by the Water Resources Development Act of 2007 and presented in planning
guidance (Engineering Regulation (ER) 1105-2-100, Engineering Circular (EC) 1105-2-409,
and Memorandum on Implementation Guidance for Section 2036 of the Water Resources
Development Act of 2007). Monitoring includes the systematic collection and analysis of
data that provides information useful for assessing project performance, determining
whether ecological success has been achieved, or whether adaptive management will be
needed to attain project benefits. Adaptive management addresses the uncertainties about
a project’s actual performance that exist when implementation decisions are made to
undertake a water resources project. This technique allows decision making and
implementation to proceed with the understanding that outputs will be assessed and
evaluated and that some structural or operational changes to the project may be necessary
to achieve desired results. At the heart of adaptive management is an appropriate
monitoring program to determine if the outputs/results meet the required mitigation need,
and to determine if any adjustments are needed.

The purpose of this plan is to demonstrate ecological success of the project. This success is
determined by monitoring metrics that are specifically tied to project objectives, and success
criteria. In addition, the plan identifies what adaptive management (contingency) is proposed
if the performance targets are not met. This plan presents the framework for the above
methodology and will be refined as the project proceeds into Pre-construction, Engineering,
and Design (PED) phase in collaboration with the non-Federal sponsors, as well as other
stakeholders who may take responsibility for monitoring ecological variables in the
watershed.
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SECTION 3
Mitigation Success Criteria

The success (performance) criteria described herein are applicable to all proposed brackish
marsh restoration features, unless otherwise indicated.

3.1 GENERAL CONSTRUCTION

A. Complete all initial mitigation construction activities (e.g. construction of temporary
retention/perimeter dikes, placement of fill (borrow material/dredged material),
construction of permanent dikes if applicable, etc.) in accordance with the
mitigation work plan and final project plans and specifications. Upon completion
of construction, USACE or its contractor shall provide construction surveys to
include all project features. These activities are classified as “initial construction
requirements.”

B. Approximately 1 year following completion of all initial mitigation construction
activities (when the restored marsh feature has stabilized to the point that the
containment berms are no longer required to prevent the loss of fill material from
the project site), USACE or its contractor shall complete all final mitigation
construction activities, in accordance with the mitigation work plan and final project
plans and specifications. Such activities may include, but are not limited to:
degrading temporary retention/perimeter dikes; completion of armoring of
permanent dikes; “gapping” or installation of “fish dips”; soil testing; completion of
plantings; and construction of terrasses or similar features within marsh features
as a means of establishing shallow water interspersion areas within the marsh.
Finishing the aforementioned construction activities will be considered as the
‘completion of final construction requirements”.

3.2 TOPOGRAPHY'
A. Initial Success Criteria:
1. One year after completion of fill placement:

e Demonstrate that at least 80% of each mitigation feature has a surface elevation
that is within +0.5 to — 0.5 feet of the desired target surface elevation as determined
by the settlement curve for that year.

2. Two years after completion of fill placement:

e Demonstrate that at least 80% of the mitigation site has a surface elevation that is
within +0.5 feet to — 0.25 of the desired target surface elevation as determined by
the settlement curve for that year.
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B. Intermediate Success Criteria:

1. Two years following achievement of Topography Criteria A.2. —
e Demonstrate that at least 80% of the mitigation site has a surface elevation that is
within the functional marsh elevation range?.
e There are no additional monitoring or attainment requirements for topography be-
yond meeting the Intermediate Success Criteria for topography.

Notes:

'Elevation survey data and report will be provided to the IET for review in order to determine
concurrence. The surveys must include water levels inside and outside the marsh creation
site at locations representative of site conditions.

°The “functional marsh elevation range”, i.e. the range of the marsh surface elevation that
is considered adequate to achieve proper marsh functions and values, is determined during
the final design phase.

3.3 NATIVE VEGETATION
A. Brackish marsh:

1. Initial Success Criteria (2 growing seasons following completion of initial

construction activities in General Construction 3.1, A.1):

e Initial plantings must attain at least 80% survival of planted species, or
achieve a minimum average cover of 25% native herbaceous species
(includes planted species and volunteer species). If site self-vegetates,
the site must achieve a minimum average cover of at least 50% native
herbaceous species.

e Demonstrate that vegetation satisfies USACE hydrophytic vegetation
criteria.

2. Intermediate Criteria (2 years following attainment of Native Vegetation
Criteria 3.3, A.1):
e Achieve a minimum average cover of 60 percent, comprised of native
herbaceous species (includes planted species and volunteer species).
e Demonstrate that native vegetation satisfies USACE hydrophytic
vegetation criteria.

3. Long-Term Success Criteria® (Every monitoring event after attainment of

Native Vegetation Criteria 3.3, A.2.):

e Achieve a minimum average cover of 60 percent, comprised of native
herbaceous species (includes planted species and volunteer species).

e Demonstrate that native vegetation satisfies USACE hydrophytic
vegetation criteria.
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Note:

"There is not a minimum average cover requirement for years 21 — 50. However, vegetation
data will be collected throughout the 50-year project life?.

°The 50-year period of monitoring begins once final construction of the project is complete.

e For projects that are NOT planted - at NCC if, at the end of the first
growing season after all final construction activities are completed, the
colonization of appropriate vegetation has begun to the satisfaction of
USACE Environmental Branch (such that it is anticipated that the site is
on track to meet initial success criteria).

e For projects that are planted - at NCC if, at the end of the first growing
season after all final construction activities are completed (including
planting), planting has been conducted to the satisfaction of USACE
Environmental Branch (such that it is anticipated that the site is on track
to meet initial success criteria).

3.4 INVASIVE AND NUISANCE VEGETATION (FOR ALL MARSH TYPES)

A. Initial, Intermediate, and Long-term! Success Criteria
e Maintain the project area such that the total average vegetative cover
accounted for by invasive species and the total average vegetative
cover accounted nuisance species each constitute less than 5 percent
of the total average plant cover each throughout the 50- year project life.
The list of invasive and nuisance species is found in Appendix A and will
be tailored to reflect specific site needs.

Note:

Yearly inspections to determine the need for invasive/nuisance control would be conducted
until the long term success criteria for vegetation is achieved. After it is achieved, the
frequency of inspections to determine the need for invasive/nuisance control would be
adjusted based on site conditions.
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SECTION 4
Mitigation Monitoring Guidelines

The guidelines for mitigation monitoring provided herein are applicable to all types of
marshes being restored unless otherwise indicated.

4.1 BASELINE MONITORING REPORT (FIRST MONITORING REPORT)

A “baseline” monitoring report will be prepared upon completion of Final Construction
Requirements B. and upon any re-plantings associated with construction. Information
provided will typically include the following:

e A detailed discussion of all mitigation activities completed.

e A plan view drawing of the mitigation site showing the approximate
boundaries of the restored marsh, significant interspersion features
established within the marsh features (as applicable), proposed
monitoring transect locations, proposed sampling plot locations, photo
station locations and water level survey locations.

e Initial and final construction surveys of all project features (including but
not limited to the fill area, fish dips, weirs, culverts, etc.) and an analysis
of the survey data will be provided addressing attainment of topographic
success criteria. If a project is immediately adjacent to existing marsh
habitat, the topographic survey will include spot elevations collected
within the existing marsh habitat near the restored marsh.

¢ Photographs documenting conditions in the project area will be taken at
the time of monitoring. Photos will be taken at permanent photo stations
within the restored marsh. At least two photos will be taken at each
station with the view of each photo always oriented in the same general
direction from one monitoring event to the next. The number of photo
stations required and the locations of these stations will vary depending
on the mitigation site. The USACE will make this determination in
coordination with the Interagency Team and will specify the
requirements in the Mitigation Monitoring Plan. At a minimum, 4 photo
stations will be established within each marsh cell.

e For planted marsh only - A detailed inventory of all species planted,
including the number of each species planted, the stock size planted,
and where the species were planted will be documented. For mitigation
sites that include more than one planted marsh cell/feature, provide a
breakdown itemization indicating the number of each species planted in
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each feature and correlate this itemization to the marsh features
depicted on the plan view drawing of the mitigation site.

e As part of the as-built/final construction survey, water level surveys will
be taken inside and outside the marsh creation site at predetermined
locations identified in coordination with the IET and NFS. Each interior
water level elevation should have a corresponding exterior water level
elevation taken consecutively and within close proximity. If there
appears to be disparity in water levels within the marsh creation site,
additional shots may be required. The baseline monitoring report will
provide the surveyed water level data and will compare it to mean high
and mean low water elevation data collected from a tidal elevation
recording station in the general vicinity of the mitigation site. The report
will further address estimated mean high and mean low water elevations
at the mitigation site based on field indicators.

e Various qualitative observations will be made in the mitigation site to help
assess the status and success of mitigation and maintenance activities.
These observations will include: general estimate of the average percent
cover by native plant species; general estimates of the average percent
cover by invasive and nuisance plant species; general observations
concerning colonization of the mitigation site by volunteer native plant
species; general condition of native vegetation; trends in the composition
of the plant community; wildlife utilization as observed during monitoring
(including fish species and other aquatic organisms); the condition of
interspersion features (tidal channels, terrasses, depressions, etc.)
constructed within the marsh features, noting any excessive scouring
and/or siltation occurring within such features; the natural formation of
interspersion features within restored marshes; observations regarding
general surface water flow characteristics within marsh interspersion
features; the general condition of “gaps,” “fish dips,” or similar features
constructed in permanent dikes; if present, the general condition of any
armoring installed on permanent dikes. General observations made
during the course of monitoring will also address potential problem zones
and other factors deemed pertinent to the success of the mitigation
project.

e A summary assessment of all data and observations along with
recommendations as to actions necessary to help meet mitigation and
management/maintenance goals and mitigation success criteria.

e A brief description of anticipated maintenance/management work to be
conducted during the period from the current monitoring report to the next
monitoring report.
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4.2 ADDITIONAL MONITORING REPORTS

All monitoring reports generated after the Baseline Monitoring Report will be called either
Initial, Intermediate or Long-Term Monitoring Reports and shall include the year in which the
monitoring occurred (i.e. Monitoring Report 2019). All Monitoring Reports shall provide the
following information unless otherwise noted:

e All items listed for the Baseline Monitoring Report with the exception of:
(a) the topographic surveys, although additional topographic surveys
are required for specific monitoring reports (see below); and (b) the
inventory of species and location map for all planted species.

¢ Quantitative data for all plants in each stratum. Data will be collected
from permanent sampling quadrats established at approximately equal
intervals along permanent monitoring transects established within each
marsh feature. Each sampling quadrat will be approximately 1 meter X
1 meter in size (although the dimensions of each quadrat may be
increased, if necessary, to provide better data in planted marsh
features). The number of monitoring transects and number of sampling
quadrats per transect will vary depending on size of the mitigation site
and will be determined by the IET during the final design phase of the
project. The resulting requirements, including quadrat dimensions, will
be specified in the Final Mitigation Monitoring Plan for the project. Data
recorded from the sampling quadrats will include but not be limited to:
average total percent cover by native plant species; average total
percent cover by invasive plant species; average total percent cover by
nuisance plant species; percent cover of each plant species; the
wetland indicator status of each species; and the average percent
survival of each planted species (i.e. number of living planted species
as a percentage of total number of plants installed), if discernable at the
time of monitoring.

e One photograph shall be taken from the SE corner of each sampling plot
to clearly capture the vegetation plot and must include a sign that
indicates the plot number and sampling date.

e A brief description of maintenance and/or management work performed
since the previous monitoring report along with a discussion of any other
significant occurrences.

Topographic surveys of each marsh restoration feature for initial and intermediate monitoring
events (at approximately 2 years and 4 years following completion of final construction
activities (General Construction B.)). These surveys will cover the same components as
described for the topographic survey conducted for the Baseline Monitoring Report. In
addition to the surveys themselves, each of the two monitoring reports will include an analysis
of the topographic data in regard to the attainment of applicable topographic success criteria.
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If the surveys indicate topographic success criteria have not been achieved and
supplemental topographic alterations are necessary, then another topographic survey will be
required following completion of the supplemental alterations. This determination will be
made by USACE and the IET.

4.3 MONITORING REPORTS FOLLOWING PLANTING OR RE-PLANTING ACTIVITIES

Planting or re-planting of certain areas within restored marsh habitats may be necessary to
ensure attainment of applicable native vegetation success criteria. Any monitoring report
submitted following completion of a planting event must include an inventory of the number
of each species planted, the stock size used, and the locations for each species planted. It
must also include a depiction of the areas re-planted or those planted, as applicable, cross-
referenced to a listing of the species and number of each species planted in each area. The
perimeter of re-planted area should be documented with GPS coordinates. If single rows are
replanted, then GPS coordinates should be taken at the end of the transect.
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SECTION 5

Mitigation Monitoring Schedule and
Responsibilities

Monitoring will typically take place in mid to late summer during the required years for
monitoring, but may be delayed until later in the growing season due to site conditions or
other unforeseen circumstances. Monitoring Reports will be submitted by December 31 of
each year of monitoring to the USACE, NFS, and the IET. The various monitoring and
reporting responsibilities addressed in this section are all subject to the provisions set forth in
the Introduction section.

The USACE will be responsible for conducting the monitoring events and preparing the
associated monitoring reports until such time that the following mitigation success criteria are
achieved (criteria follow numbering system used in success criteria section):

General Construction — A. and B.

Topography — A.1 and A.2.

Native Vegetation —For brackish marsh features, criteria A.1

Invasive & Nuisance Vegetation — A. until such time as monitoring responsibilities
are transferred to the NFS.

PO =

The USACE will be responsible for conducting Baseline and Initial Success Monitoring
events and preparing the associated monitoring reports.

The NFS will be responsible for conducting the required monitoring events and preparing the
associated monitoring reports for all other required years after the USACE has achieved the
initial success criteria listed above. The responsibility for management, maintenance, and
monitoring of the non-structural components of the mitigation project (i.e. vegetation) will
typically be transferred to the NFS during the first quarter of the year immediately following
submittal of the monitoring report that demonstrates attainment of the initial success criteria.
Once monitoring responsibilities have been transferred to the NFS, the next monitoring
event (Intermediate) should take place 2 growing seasons after Initial Success (Topography
A.2 and Native Vegetation A.1) has been met. After Intermediate Success Criteria
(Topography B and Native Vegetation A.2) has been met, Long-Term Success Criteria
monitoring will be conducted every 5 years throughout the remaining 50- year period of
analysis.

In certain cases, it is possible that the marsh mitigation features may be established along
with other mitigation features, like swamp or bottomland hardwood habitats, at the same
mitigation site. This scenario could require some adjustments to the typical monitoring
schedule described above to develop a reasonable and efficient monitoring schedule that
covers all the mitigation features. Such adjustments, if necessary, would be made at the
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time final mitigation plans are generated. This schedule must be in general accordance with
the guidance provided above and will be prepared by the USACE and the IET.

If certain success criteria are not achieved, failure to attain these criteria would trigger the
need for additional monitoring events not addressed in the preceding paragraphs. The
USACE would be responsible for conducting such additional monitoring and preparing the
associated monitoring reports in the following instances:

A. For brackish marsh features —

o If the initial survival criteria for planted species or the initial vegetative
cover criterion (A.1) are not achieved a monitoring report will be
required for each consecutive year until two sequential annual reports
indicate that the applicable survival criteria or vegetative cover criteria
have been satisfied. The USACE would be responsible for the purchase
and installation of supplemental plants needed to attain the success
criteria.

B. For all types of marsh features—

e If initial topographic success criteria (A.1 and A.2) are not achieved, the
IET would convene to determine whether corrective actions are
necessary. If corrective actions are necessary additional surveys and a
monitoring report will be required to indicate whether applicable criteria
have been satisfied. The USACE would also be responsible for
performing the necessary corrective actions.

e If initial invasive and nuisance species criteria (A) are not achieved a
monitoring report will be required for each consecutive year until two
sequential annual reports indicate that the applicable criteria have been
satisfied. The USACE would be responsible for the irradiation activities
needed to attain the success criteria.

There could also be cases where failure to attain certain success criteria would trigger the
need for additional monitoring events for which the NFS would be responsible:

A. For brackish and saline marsh features —

e |If the native vegetation intermediate success criteria (B.2) are not
achieved, a monitoring report will be required for each consecutive year
until two sequential annual reports indicate that the native vegetation
intermediate success criteria has been satisfied. The Sponsor would
also be responsible for the purchase and installation of supplemental
plants needed to attain the success criteria.

B. For all types of marsh features —
e |If the topographic intermediate success criteria (B.1) are not achieved,
the IET would convene to determine whether corrective actions are
necessary. If corrective actions are necessary, additional surveys and a
monitoring report will be required to indicate whether applicable criteria
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have been satisfied. The NFS would also be responsible for performing
the necessary corrective actions if the IET determines such corrective
actions are necessary.

e |If the native vegetation long term success criteria (A.3) are not achieved,
the IET would convene to discuss whether corrective actions would be
necessary. If corrective actions are necessary, a monitoring report will
be required for each consecutive year following completion of the
corrective actions until two sequential annual reports indicate that the
native vegetative cover criteria have been attained. The NFS would be
responsible for performing the corrective actions, conducting the
additional monitoring events, and preparing the associated monitoring
reports.

e If the intermediate and long term invasive and nuisance species criteria
(4.A) are not achieved a monitoring report will be required for each
consecutive year until two sequential annual reports indicate that the
applicable criteria have been satisfied. The NFS would be responsible
for the irradiation activities needed to attain the success criteria.

Once monitoring responsibilities have been transferred to the NFS, the NFS will retain the
ability to modify the monitoring plan and the monitoring schedule should this become
necessary due to unforeseen events or to improve the information provided through
monitoring. Fifteen years following achievement of Long-Term Success Criteria, the number
of monitoring transects and/or quadrats that must be sampled during monitoring events may
be reduced substantially if it is clear that mitigation success is proceeding as anticipated.
Any significant modifications to the monitoring plan or the monitoring schedule must first be
approved by the USACE and the IET.
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SECTION 6
Adaptive Management Plan

6.1 BRACKISH/SALINE MARSH
6.1.1 Adaptive Management Planning

Adaptive management planning elements included: 1) development of a Conceptual
Ecological Model (CEM), 2) identification of key project uncertainties and associated risks, 3)
evaluation of the mitigation projects as a candidate for adaptive management and 4) the
identification of potential adaptive management actions (contingency plan) to better ensure
the mitigation project meets identified success criteria. The adaptive management plan is a
living document and will be refined as necessary as new mitigation project information
becomes available.

6.1.1.1 Sources of Uncertainty and Associated Risks

A fundamental tenet underlying adaptive management is decision making and achieving
desired project outcomes in the face of uncertainties. There are many uncertainties
associated with restoration of the coastal systems. The project delivery team (PDT)
identified the following uncertainties during the planning process.

e Changed climatic conditions, such as relative sea level rise, drought
conditions, and variability of tropical storm frequency, intensity, and
timing

e Subsidence and water level trends

e Uncertainty relative to achieving ecological success
e Long-term sustainability of project benefits

e Adaptability

6.1.1.2 Adaptive Management Evaluation

The project site was evaluated and planned to develop a project with minimal risk and
uncertainty. The items listed below were incorporated into the mitigation project
implementation plan and Operation, Maintenance, Repair, Replacement, and Rehabilitation
(OMRR&R) plan to minimize project risks.

Detailed planting guidelines for brackish marsh

General monitoring guidelines for project success
Specified success criteria (i.e., mitigation targets)

Invasive species control

Supplementary plantings as necessary (contingency)
Corrective actions to meet topographic success as required
(contingency)
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Subsequently, as part of the adaptive management planning effort the project features were
re-evaluated against the CEM and sources of uncertainty and risk were identified to
determine if there was any need for additional adaptive management actions.

Based on the uncertainties and risks associated with the project implementation the
following contingency/adaptive management actions have been identified to be implemented
if needed to ensure the required AAHUs are met (Table B8:6-1).
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Table C8:6-1. Adaptive Management Actions Marsh

Element Expected Condition Potential Issue Potential Corrective Action
Landscape Bathymetry appropriate | Water that is deeper or Modify land elevation; marsh
characteristics | for sustainable growth shallower than ideal renourishment to obtain

of marsh vegetation conditions for targeted elevations necessary for
vegetations. marsh establishment and
maintenance
Connectivity Obtain necessary Limited water exchange | Modify channels to obtain
hydrology or excessive flooding, necessary connectivity.
future to maintain sufficient
marsh hydrology and
connectivity.
Construction feature to reduce
wave and salinity influences
on the marsh restoration
feature.
Vegetation Healthy vegetative Invasive species Invasive species control,
community communities free of dominance, native marsh plantings
composition invasive species, species do not establish,
assuming natural poor marsh survival,
colonization

The USACE would be responsible for the proposed mitigation construction and monitoring
until the initial success criteria are met. Initial construction and monitoring would be funded
in accordance with all applicable cost-share agreements with the NFS. The USACE would
monitor (on a cost-shared basis) the completed mitigation to determine whether additional
construction, invasive/nuisance plant species control, and/or plantings are necessary to
achieve initial mitigation success criteria. Once the USACE determines that the mitigation
has met the initial success criteria, monitoring would be performed by the NFS as part of its
OMRRA&R obligations. If after meeting initial success criteria, the mitigation fails to meet its
intermediate and/or long-term ecological success criteria, the USACE would consult with
other agencies and the NFS to determine the appropriate management or remedial actions
required to achieve ecological success. The USACE would retain the final decision on
whether or not the project’s required mitigation benefits are being achieved and whether or
not remedial actions are required. If structural changes are deemed necessary to achieve
ecological success, the USACE would implement appropriate adaptive management
measures in accordance with the contingency plan and subject to cost-sharing
requirements, availability of funding, and current budgetary and other guidance.
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List of Acronyms and Abbreviations

AC Acre

AHHU Average Annual Habitat Unit

BA Borrow Area

CEM Conceptual Ecopolitical Model
cYy Cubic Yards

DNR Do Not Relocate

EC Engineering Circular

ER Engineering Regulation

FT Feet

GPS Global Positioning System

H Horizontal

IET Interagency Environmental Team
LA Louisiana

Lbs Pounds

LF Linear Feet

MCA Marsh Creation Area

MM/YR Millimeter per Year

MTG Morganza to the Gulf

NCC Notice of Construction Completion
NFS Non-federal Sponsor

NAVD88 North American Vertical Datum 1988
PDT Project Delivery Team

PSI Pounds per Square Inch

ROM Rough Order of Magnitude

SY Square Yard

USACE United States Army Corps of Engineers

V Vertical




Morganza to the Gulf, Louisiana, Hurricane and Storm Damage Risk Reduction Project SEIS
Appendix C — Compensatory Mitigation Plan

ATTACHMENT 9

MONITORING AND ADAPTIVE MANAGEMENT PLAN FOR
FRESH/INTERMEDIATE MARSH MITIGATION




Morganza to the Gulf, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C Attachment 9 — Fresh/Intermediate Marsh Monitoring & Adaptive Management Plan

CONTENTS

Section 1
Fresh and Intermediate Marsh Restoration Sites ..........ccccccciiiiiimiini e —— 5
1.1 o] [=Ted g Tt ot o] o] o [ USRS 6
1.2 DESIGN AND CONSTRUCTION.......cuiiiiiiiiee et Error! Bookmark not defined.
1.21 ContaiNMENT DIKES ... .eeiiiiiie ettt ettt e e e e e e b e e e e nb e e e e nnees 6
1.2.2 L0 (0T I =T RSP RRR 6
1.2.3 B Ted a = o TV FoT g1 (o] 1o Te RSP SPRR 7
1.2.4 Marsh PIatform Lift .......coo et e e e e e 7
1.2.5 70T o 1TV o =T o USSR 8
1.2.6 D D= [ =T [T C = To o1 T HO USSR 8
Section 2
L0 17X 0 1T - T U 9
Section 3
Mitigation SUCCESS Criteria........cccciiiiiiiiiiiii i ————— 10
3.1 GeNEral CONSIIUCHION ......oiiiiiiee ettt e et e e e bt e e e ste e e e e snn e e e e annneeeas 10
3.2 TOPOGIAPNY ...ttt ettt a e a et et et et et et et reereeteete et et e e eneenn 10
3.3 NaLIVE VEGEIALION ... ettt e e et e e e rab et e e s antee e e s anbeeeeens 11
3.4 Invasive and Nuisance Vegetation (for all marsh types) ... 13
Section 4
Mitigation Monitoring GUIdeliNes ..........coi i ———— 14
4.1 Baseline Monitoring Report (First Monitoring REpOrt) ..........cooiiiiiiiiiiiiiee e 14
4.2 Additional Monitoring REPOIS ... e e e 16
4.3 Monitoring Reports Following Planting or Re-planting Activities ... 17
Section 5
Mitigation Monitoring Schedule and Responsibilities .........ccccccciiiiiiniici e 18
Section 6
Adaptive Management PIan ... s e 21
6.1 Fresh/Intermediate Marsh .............ooi ettt e et e e s rnteeeeens 21

6.1.1 Adaptive Management Planning ........cooo e 21




Morganza to the Gulf, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C Attachment 9 — Fresh/Intermediate Marsh Monitoring & Adaptive Management Plan

LIST OF TABLES

Table C9:6-1. Adaptive Management ACtions Marsh...........oocoiiiiiiiiii e 23




Morganza to the Gulf, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C Attachment 9 — Fresh/Intermediate Marsh Monitoring & Adaptive Management Plan

LIST OF FIGURES

Figure CO:1-1. ProjECt LOCALION ........oiiiiiiie ettt et ettt e ettt e e st e e e sttt e e e s neeeeeanneeeas 5




Morganza to the Gulf, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C Attachment 9 — Fresh/Intermediate Marsh Monitoring & Adaptive Management Plan

SECTION 1

Fresh and Intermediate Marsh Restoration
Sites

Delta Farms Marsh Creation Site

This study is for the mitigation efforts required for the anticipated marsh impacts resulting from
the construction of the Morganza to the Gulf (MTG) Project. This alternative consists of 2,895
acres of fresh/intermediate marsh creation at a location identified as Delta Farms (Figure
C9:1-1).

Belta Easms Fl

Figure C9:1-1. Project Location
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1.1 PROJECT DESCRIPTION

The proposed Delta Farms marsh creation area is located at open water site northwest of
Little Lake and northeast of the town Cutoff within Lafourche Parish, Louisiana. The
assumed existing elevation is -2.0 feet NAVD88. Initial target elevation for dredge fill will be
to approximate elevation +1.0 to +1.5 NAVD@88, to ultimately hit a target marsh elevation of
+1.0 NAVD88. The dike will be built with adjacent borrow material. The borrow material will
be dredged via hydraulic cutterhead, and the dredged slurry will be pumped into the marsh
creation area. The dike will be built with a 5 feet crown width to elevation +4.0 feet NAVD88,
to provide a minimum 1.5 ft of freeboard during pumping operation and allow for settlement.
This dike will be degraded in year 1, upon settlement and dewatering of the created marsh
platform. This site will require two more lifts following the first ending with the third lift being
degraded in year 4. The degraded material can be disposed of in the original borrow canal if
settlement allows or cast into the open water immediately outside of the project footprint.
Spill boxes or weirs will be constructed at pre-determined locations within the retention dike
to allow for effluent water release from within the marsh creation area. If deemed necessary
by the construction contractor, low level interior weir or baffle dikes can be constructed to
assist in vertical stacking of dredged material.

1.2 DESIGN AND CONSTRUCTION
1.2.1 Containment Dikes

Perimeter containment dikes will be earthen dikes constructed from onsite borrow adjacent to
the dikes. The adjacent borrow will have a minimum 40-ft setback from the interior perimeter
dike toe to account for dike stability. The adjacent dike borrow will have an allowable 80-ft
bottom width with 1:3 side slopes that transition to existing grade(s). The maximum excava-
tion depth of elevation -12.0-ft for the adjacent dike borrow will be permitted. Containment
dikes will be constructed with a 5-ft wide crown and 1:4 side slopes that transition down to
existing grade. The perimeter dikes will be constructed to a crown elevation of +4.0-ft to con-
tain dredge slurry and provided a minimum of 1.5-ft of freeboard. The estimated borrow ma-
terial required for the initial perimeter dike construction, all sites, is approximately 1,480,000
CY.

1.2.2 Cross Dikes

Due to the size of the proposed marsh sites, earthen cross dikes will be constructed to form
multiple cells within the marsh sites. These cells will provide more manageable areas for the
disposal of dredge material within each site. Borrow material for the cross dikes will come
from onsite adjacent borrow at a 40-ft setback from the cross dikes toe to account for dike
stability. The adjacent dike borrow will have an allowable 80-ft bottom width with assumed 1:3
side slopes that transition up to existing grade(s). The maximum excavation depth of elevation
-12.0-ft for the adjacent dike borrow will be permitted. Cross dikes will be constructed with a
5-ft wide crown and 1:4 side slopes that transition down to existing grade. The cross dikes
will be constructed to a crown elevation of 1.5-ft to 2.0-ft with the intent that some dredged
slurry will convey to the next cell, while containing most material in the intended cell. The
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estimated borrow material required for the initial cross dike construction, all sites, is approxi-
mately 683,460 CY.

1.2.3 Discharge Monitoring

Grade stakes will be placed throughout the project areas. Discharge location will be monitored
against grade stakes to determine movement needed within the marsh platform to achieve
the most uniform platform possible with little mechanical relocation of high points post con-
struction.

Spill boxes will be strategically located along the limits of the perimeter dike adjacent to open
water areas to serve as the effluent discharge points at each MCA. The intent is to capture
most sediment suspended in the effluent discharge, but some material will still likely deposit
in the adjacent open water locations. After marsh fill operations are completed and sufficient
dewatering and compaction has occurred, the spill boxes will be removed.

1.2.4 Marsh Platform Lift
First Marsh Platform Lift

Once all perimeter containment dikes, cross dikes, and spill boxes are constructed, the first
marsh platform lift for each will commence. The first lift will be from the assumed existing
grade elevation of -2.0-ft to elevation +1.0-ft, a 3-ft lift. Borrow material pumped to the marsh
sites via floating pipeline. Dredge slurry will be pumped into the marsh creation sites to an
elevation no greater than elevation +3.0-ft, and a uniform fill elevation of +1.0-ft is achieved.
The estimated borrow material required for the 1st lift, all sites, is approximately 30,300,000
CY.

Second Marsh Platform Lift

One year after the completion of the 1st lift a 2.5-ft lift to elevation +4.5-ft on all perimeter dikes
will be constructed, based on the assumption that the dikes will settle down to elevation +2.0-
ft after a year. The estimated borrow required for the perimeter dike lift, all sites, is approxi-
mately 486,300 CY. In addition, a 2-ft cap over all cross dikes will be constructed to achieve
an elevation of +1.5-ft to +2.0-ft, based on the assumption that after a year the cross dikes will
settle down to elevation 0.0-ft. The estimated borrow required for the 2-ft cap of the cross
dikes is approximately 146,000 CY. Once all dike lifts/caps are complete, construction will
commence with the second marsh platform lift. The second lift will be from the assumed
settled marsh platform elevation of -1.5-ft to elevation +1.5-ft, a 3.0-ft lift. Dredge slurry will be
pumped into the marsh creation site to an elevation no greater than elevation +3.5-ft, and a
uniform fill elevation of +1.5-ft is achieved. The estimated borrow material required for all the
marsh creation sites for the 2nd lift is approximately 17,600,000 CY.

Third Marsh Platform Lift

One year after the completion of the 2nd lift, a 2.5-ft dike cap to elevation +4.5" will be con-
structed on all perimeter dikes, based on the assumption that the dikes will settle down to
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elevation +2.0’ after a year. The estimated borrow required for the perimeter dike lift is ap-
proximately 250,000 CY. Once all dike caps are complete, the construction will commence
with the third marsh platform lift. The third lift will be from the assumed settled marsh platform
elevation of -0.5’ to elevation +2.5’, a 3.0-ft lift. Dredge slurry will be pumped into the marsh
creation site to an elevation no greater than elevation +3.5’, and a uniform fill elevation of +2.5’
is achieved. The estimated borrow material required for all the marsh creation sites for the
3rd lift is approximately 17,200,000 CY.

1.2.5 Borrow Plan

Marsh creation would require borrow of approximately 65,100,000 cubic yards of material.
The borrow site is approximately 2,546 acres. The borrow plan is to obtain material from
borrow locations in Little Lake. Borrow would not be allowed greater than 20 ft below the
existing lake bottom. To assure adequate borrow, the fill quantity was doubled account for
unsuitable materials, unknown utilities, unidentified anomalies, and/or unsighted cultural
finds. Material at these borrow areas will be dredged via hydraulic cutterhead and pumped to
the marsh sites via floating pipeline through an existing open water and canals that conveys
to the project site.

1.2.6 Dike Degrade/Gapping

One year after the second marsh platform lift, it is assumed that marsh creation sites will settle
down to elevation +1.0-ft. At this time the perimeter dikes will be degraded down to elevation
+1.0-ft to match the surrounding marsh elevation. The estimated degrade quantity, all sites,
is approximately 160,000 CY. Degraded dike material will be disposed of within the marsh
creation areas at any low locations where the adjacent dike borrow was excavated.
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SECTION 2
USACE Guidance

U.S. Army Corps of Engineers (USACE) monitoring and adaptive management policy is
required by the Water Resources Development Act of 2007 and presented in planning
guidance (Engineering Regulation (ER) 1105-2-100, Engineering Circular (EC) 1105-2-409,
and Memorandum on Implementation Guidance for Section 2036 of the Water Resources
Development Act of 2007). Monitoring includes the systematic collection and analysis of
data that provides information useful for assessing project performance, determining
whether ecological success has been achieved, or whether adaptive management will be
needed to attain project benefits. Adaptive management addresses the uncertainties about
a project’s actual performance that exist when implementation decisions are made to
undertake a water resources project. This technique allows decision making and
implementation to proceed with the understanding that outputs will be assessed and
evaluated and that some structural or operational changes to the project may be necessary
to achieve desired results. At the heart of adaptive management is an appropriate
monitoring program to determine if the outputs/results meet the required mitigation need,
and to determine if any adjustments are needed.

The purpose of this plan is to demonstrate ecological success of the project. This success is
determined by monitoring metrics that are specifically tied to project objectives, and success
criteria. In addition, the plan identifies what adaptive management (contingency) is proposed
if the performance targets are not met. This plan presents the framework for the above
methodology and will be refined as the project proceeds into Pre-construction, Engineering,
and Design (PED) phase in collaboration with the non-Federal sponsors, as well as other
stakeholders who may take responsibility for monitoring ecological variables in the
watershed.
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SECTION 3
Mitigation Success Criteria

The success (performance) criteria described herein are applicable to all proposed marsh
habitats (fresh marsh, intermediate marsh, and brackish marsh restoration features), unless
otherwise indicated.

3.1 GENERAL CONSTRUCTION

A. Complete all initial mitigation construction activities (e.g. construction of temporary
retention/perimeter dikes, placement of fill (borrow material/dredged material),
construction of permanent dikes if applicable, etc.) in accordance with the mitigation
work plan and final project plans and specifications. Upon completion of
construction, USACE or its contractor shall provide construction surveys to include
all project features. These activities are classified as “initial construction
requirements.”

B. Approximately 1 year following completion of all initial mitigation construction
activities (when the restored marsh feature has stabilized to the point that the
containment berms are no longer required to prevent the loss of fill material from
the project site), USACE or its contractor shall complete all final mitigation
construction activities, in accordance with the mitigation work plan and final project
plans and specifications. Such activities may include, but are not limited to,
degrading temporary retention/perimeter dikes; completion of armoring of
permanent dikes; “gapping” or installation of “fish dips;” soil testing; completion of
plantings; and construction of terrasses or similar features within marsh features as
a means of establishing shallow water interspersion areas within the marsh.
Finishing the construction activities will be considered as the “completion of final
construction requirements.”

3.2 TOPOGRAPHY

A. Initial Success Criteria:

1. Two years after completion of fill placement or one year after final
construction (whichever is later):
e Demonstrate that at least 80 percent of each mitigation feature has a
surface elevation that is within +0.5 to — 0.5 feet of the desired target
surface elevation as determined by the settlement curve for that year.
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2. Three years after completion of fill placement or two years after final
construction (whichever is later):
e Demonstrate that at least 80 percent of the mitigation site has a surface
elevation that is within +0.5 feet to — 0.25 of the desired target surface
elevation as determined by the settlement curve for that year.

B. Intermediate Success Criteria:
1. Two years following achievement of Topography Criteria 2.A.2. —
e Demonstrate that at least 80 percent of the mitigation site has a surface
elevation that is within the functional marsh elevation range?.
e There are no additional monitoring or attainment requirements for
topography beyond meeting the Intermediate Success Criteria for
topography.

Notes: 'Elevation survey data and report will be provided to the IET for review in order to
determine concurrence. The surveys must include water levels inside and outside the marsh
creation site at locations representative of site conditions.

°The “functional marsh elevation range,” i.e. the range of the marsh surface elevation that is
considered adequate to achieve proper marsh functions and values, is determined during the
final design phase.

3.3 NATIVE VEGETATION

A. Fresh marsh:
1. Initial Success Criteria (2 growing seasons following completion of initial
construction activities in General Construction 3.1, A.):
e Achieve a minimum average cover of 50 percent comprised of native
herbaceous species.
e Demonstrate that vegetation satisfies USACE hydrophytic vegetation
criteria. (USACE 2010)

2. Intermediate Criteria (2 years following attainment of Native Vegetation
Criteria 3.3, A.1.):
e Achieve a minimum average cover of 60 percent comprised of native
herbaceous species.
e Demonstrate that vegetation satisfies USACE hydrophytic vegetation
criteria.

3. Long-Term Success Criteriad (Every monitoring event after attainment of
Native Vegetation Criteria 3.3, A.2.):

e Achieve a minimum average cover of 60 percent comprised of native
herbaceous species.

e Demonstrate that vegetation satisfies USACE hydrophytic vegetation
criteria.
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Notes:

Fresh marsh is typically not planted due to the expectation that it will naturally vegetate more
quickly than intermediate or brackish marsh.

However, if percent cover success criteria are not met, plantings may become necessary in
the absence of other recommended actions

A. Intermediate marsh and brackish marsh:

1. Initial Success Criteria (2 growing seasons following completion of initial

construction activities in General Construction 1.A.):

e Initial plantings must attain at least 80% survival of planted species, or
achieve a minimum average cover of 25% native herbaceous species
(includes planted species and volunteer species). If site self-vegetates,
the site must achieve a minimum average cover of at least 50% native
herbaceous species.

e Demonstrate that vegetation satisfies USACE hydrophytic vegetation
criteria.

2. Intermediate Criteria (2 years following attainment of Native Vegetation
Criteria 3.B.1):
e Achieve a minimum average cover of 60 percent, comprised of native
herbaceous species (includes planted species and volunteer species).
e Demonstrate that native vegetation satisfies USACE hydrophytic
vegetation criteria.

3. Long-Term Success Criteria3 (Every monitoring event after attainment of
Native Vegetation Criteria 3.B.2.):
e Achieve a minimum average cover of 60 percent, comprised of native
herbaceous species (includes planted species and volunteer species).
e Demonstrate that native vegetation satisfies USACE hydrophytic
vegetation criteria.

Note:

"There is not a minimum average cover requirement for years 21 — 50. However, vegetation
data will be collected throughout the 50-year project life?.

°The 50-year period of monitoring begins once final construction of the project is complete.

e For projects that are NOT planted - at NCC if, at the end of the first
growing season after all final construction activities are completed, the
colonization of appropriate vegetation has begun to the satisfaction of
USACE Environmental Branch (such that it is anticipated that the site is
on track to meet initial success criteria).
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e For projects that are planted - at NCC if, at the end of the first growing
season after all final construction activities are completed (including
planting), planting has been conducted to the satisfaction of USACE
Environmental Branch (such that it is anticipated that the site is on track
to meet initial success criteria).

3.4 INVASIVE AND NUISANCE VEGETATION (FOR ALL MARSH TYPES)

A. Initial, Intermediate, and Long-term! Success Criteria
e Maintain the project area such that the total average vegetative cover
accounted for by invasive species and the total average vegetative
cover accounted nuisance species each constitute less than 5 percent
of the total average plant cover each throughout the 50- year project life.
The list of invasive and nuisance species is found in Appendix A and will
be tailored to reflect specific site needs.

Note:

Yearly inspections to determine the need for invasive/nuisance control would be conducted
until the long-term success criteria for vegetation is achieved. After it is achieved, the
frequency of inspections to determine the need for invasive/nuisance control would be
adjusted based on site conditions.
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SECTION 4
Mitigation Monitoring Guidelines

The guidelines for mitigation monitoring provided herein are applicable to all types of
marshes being restored unless otherwise indicated.

4.1 BASELINE MONITORING REPORT (FIRST MONITORING REPORT)

A “baseline” monitoring report will be prepared upon completion of Final Construction
Requirements 1.B. and upon any re-plantings associated with construction. Information
provided will typically include the following:

e A detailed discussion of all mitigation activities completed.

e A plan view drawing of the mitigation site showing the approximate
boundaries of the restored marsh, significant interspersion features
established within the marsh features (as applicable), proposed
monitoring transect locations, proposed sampling plot locations, photo
station locations and water level survey locations.

e Initial and final construction surveys of all project features (including but
not limited to the fill area, fish dips, weirs, culverts, etc.) and an analysis
of the survey data will be provided addressing attainment of topographic
success criteria. If a project is immediately adjacent to existing marsh
habitat, the topographic survey will include spot elevations collected
within the existing marsh habitat near the restored marsh.

¢ Photographs documenting conditions in the project area will be taken at
the time of monitoring. Photos will be taken at permanent photo stations
within the restored marsh. At least two photos will be taken at each
station with the view of each photo always oriented in the same general
direction from one monitoring event to the next. The number of photo
stations required, and the locations of these stations will vary depending
on the mitigation site. The USACE will make this determination in
coordination with the Interagency Team and will specify the
requirements in the Mitigation Monitoring Plan. At a minimum, 4 photo
stations will be established within each marsh cell.

e For planted marsh only - A detailed inventory of all species planted,
including the number of each species planted, the stock size planted,
and where the species were planted will be documented. For mitigation
sites that include more than one planted marsh cell/feature, provide a
breakdown itemization indicating the number of each species planted in




Morganza to the Gulf, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C Attachment 9 — Fresh/Intermediate Marsh Monitoring & Adaptive Management Plan

each feature and correlate this itemization to the marsh features
depicted on the plan view drawing of the mitigation site.

e As part of the as-built/final construction survey, water level surveys will
be taken inside and outside the marsh creation site at predetermined
locations identified in coordination with the IET and NFS. Each interior
water level elevation should have a corresponding exterior water level
elevation taken consecutively and within close proximity. If there
appears to be disparity in water levels within the marsh creation site,
additional shots may be required. The baseline monitoring report will
provide the surveyed water level data and will compare it to mean high
and mean low water elevation data collected from a tidal elevation
recording station in the general vicinity of the mitigation site. The report
will further address estimated mean high and mean low water elevations
at the mitigation site based on field indicators.

e Various qualitative observations will be made in the mitigation site to help
assess the status and success of mitigation and maintenance activities.
These observations will include: general estimate of the average percent
cover by native plant species; general estimates of the average percent
cover by invasive and nuisance plant species; general observations
concerning colonization of the mitigation site by volunteer native plant
species; general condition of native vegetation; trends in the composition
of the plant community; wildlife utilization as observed during monitoring
(including fish species and other aquatic organisms); the condition of
interspersion features (tidal channels, terrasses, depressions, etc.)
constructed within the marsh features, noting any excessive scouring
and/or siltation occurring within such features; the natural formation of
interspersion features within restored marshes; observations regarding
general surface water flow characteristics within marsh interspersion
features; the general condition of “gaps,” “fish dips,” or similar features
constructed in permanent dikes; if present, the general condition of any
armoring installed on permanent dikes. General observations made
during the course of monitoring will also address potential problem zones
and other factors deemed pertinent to the success of the mitigation
project.

e A summary assessment of all data and observations along with
recommendations as to actions necessary to help meet mitigation and
management/maintenance goals and mitigation success criteria.

e A brief description of anticipated maintenance/management work to be
conducted during the period from the current monitoring report to the next
monitoring report.
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4.2 ADDITIONAL MONITORING REPORTS

All monitoring reports generated after the Baseline Monitoring Report will be called either
Initial, Intermediate or Long-Term Monitoring Reports and shall include the year in which the
monitoring occurred (i.e. Monitoring Report 2019). All Monitoring Reports shall provide the
following information unless otherwise noted:

e All items listed for the Baseline Monitoring Report with the exception of:
(a) the topographic surveys, although additional topographic surveys
are required for specific monitoring reports (see below); and (b) the
inventory of species and location map for all planted species.

¢ Quantitative data for all plants in each stratum. Data will be collected
from permanent sampling quadrats established at approximately equal
intervals along permanent monitoring transects established within each
marsh feature. Each sampling quadrat will be approximately 1 meter X
1 meter in size (although the dimensions of each quadrat may be
increased, if necessary, to provide better data in planted marsh
features). The number of monitoring transects and number of sampling
quadrats per transect will vary depending on size of the mitigation site
and will be determined by the IET during the final design phase of the
project. The resulting requirements, including quadrat dimensions, will
be specified in the Final Mitigation Monitoring Plan for the project. Data
recorded from the sampling quadrats will include but not be limited to:
average total percent cover by native plant species; average total
percent cover by invasive plant species; average total percent cover by
nuisance plant species; percent cover of each plant species; the
wetland indicator status of each species; and the average percent
survival of each planted species (i.e. number of living planted species
as a percentage of total number of plants installed), if discernable at the
time of monitoring.

e One photograph shall be taken from the SE corner of each sampling plot
to clearly capture the vegetation plot and must include a sign that
indicates the plot number and sampling date.

e A brief description of maintenance and/or management work performed
since the previous monitoring report along with a discussion of any other
significant occurrences.

Topographic surveys of each marsh restoration feature for initial and intermediate monitoring
events (at approximately 2 years and 4 years following completion of final construction
activities (General Construction 1.B.)). These surveys will cover the same components as
described for the topographic survey conducted for the Baseline Monitoring Report. In
addition to the surveys themselves, each of the two monitoring reports will include an analysis
of the topographic data in regards to the attainment of applicable topographic success criteria.
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If the surveys indicate topographic success criteria have not been achieved and
supplemental topographic alterations are necessary, then another topographic survey will be
required following completion of the supplemental alterations. This determination will be
made by USACE and the IET.

4.3 MONITORING REPORTS FOLLOWING PLANTING OR RE-PLANTING ACTIVITIES

Planting or re-planting of certain areas within restored marsh habitats may be necessary to
ensure attainment of applicable native vegetation success criteria. Any monitoring report
submitted following completion of a planting event must include an inventory of the number
of each species planted, the stock size used, and the locations for each species planted. It
must also include a depiction of the areas re-planted or those planted, as applicable, cross-
referenced to a listing of the species and number of each species planted in each area. The
perimeter of re-planted area should be documented with GPS coordinates. If single rows are
replanted, then GPS coordinates should be taken at the end of the transect.
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SECTION 5

Mitigation Monitoring Schedule and
Responsibilities

Monitoring will typically take place in mid to late summer during the required years for
monitoring but may be delayed until later in the growing season due to site conditions or
other unforeseen circumstances. Monitoring Reports will be submitted by December 31 of
each year of monitoring to the USACE, NFS, and the IET. The various monitoring and
reporting responsibilities addressed in this section are all subject to the provisions set forth in
the Introduction section.

The USACE will be responsible for conducting the monitoring events and preparing the
associated monitoring reports until such time that the following mitigation success criteria are
achieved (criteria follow numbering system used in success criteria section):

1. General Construction — 1.A. and 1.B.

2. Topography —2.A.1 and 2.A.2.

3. Native Vegetation — For fresh marsh features, criteria 3.A.1; for intermediate
marsh and brackish marsh features, criteria 3.B.1.

4. Invasive & Nuisance Vegetation — 4.A. until such time as monitoring
responsibilities are transferred to the NFS.

The USACE will be responsible for conducting Baseline and Initial Success Monitoring
events and preparing the associated monitoring reports.

The NFS will be responsible for conducting the required monitoring events and preparing the
associated monitoring reports for all other required years after the USACE has achieved the
initial success criteria listed above. The responsibility for management, maintenance, and
monitoring of the non-structural components of the mitigation project (i.e. vegetation) will
typically be transferred to the NFS during the first quarter of the year immediately following
submittal of the monitoring report that demonstrates attainment of the initial success criteria.
Once monitoring responsibilities have been transferred to the NFS, the next monitoring
event (Intermediate) should take place 2 growing seasons after Initial Success (Topography
2.A.2 and Native Vegetation 3.A.1 or 3.B.1) has been met. After Intermediate Success
Criteria (Topography 2B and Native Vegetation 3.A.2 or 3.B.2) has been met, Long-Term
Success Criteria monitoring will be conducted every 5 years throughout the remaining 50-
year period of analysis.

In certain cases, it is possible that the marsh mitigation features may be established along
with other mitigation features, like swamp or bottomland hardwood habitats, at the same
mitigation site. This scenario could require some adjustments to the typical monitoring
schedule described above to develop a reasonable and efficient monitoring schedule that
covers all the mitigation features. Such adjustments, if necessary, would be made at the
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time final mitigation plans are generated. This schedule must be in general accordance with
the guidance provided above and will be prepared by the USACE and the IET.

If certain success criteria are not achieved, failure to attain these criteria would trigger the
need for additional monitoring events not addressed in the preceding paragraphs. The
USACE would be responsible for conducting such additional monitoring and preparing the
associated monitoring reports in the following instances:

A. For fresh marsh features —

e |If the initial vegetative cover success criteria (3.A.1) are not achieved, a
monitoring report will be required for each consecutive year until two
sequential annual reports indicate that the applicable vegetative cover
criteria have been satisfied. This requirement only exists if planting the
marsh mitigation feature is required to meet the success criteria, the
USACE would be responsible for the purchase and installation of the
required plants.

B. For intermediate and brackish marsh features —

o If the initial survival criteria for planted species or the initial vegetative
cover criterion (3.B.1) are not achieved a monitoring report will be
required for each consecutive year until two sequential annual reports
indicate that the applicable survival criteria or vegetative cover criteria
have been satisfied. The USACE would be responsible for the purchase
and installation of supplemental plants needed to attain the success
criteria.

C. For all types of marsh features—

e If initial topographic success criteria (2.A.1 and 2.A.2) are not achieved,
the IET would convene to determine whether corrective actions are
necessary. If corrective actions are necessary additional surveys and a
monitoring report will be required to indicate whether applicable criteria
have been satisfied. The USACE would also be responsible for
performing the necessary corrective actions.

e If initial invasive and nuisance species criteria (4.A) are not achieved a
monitoring report will be required for each consecutive year until two
sequential annual reports indicate that the applicable criteria have been
satisfied. The USACE would be responsible for the irradiation activities
needed to attain the success criteria.

There could also be cases where failure to attain certain success criteria would trigger the
need for additional monitoring events for which the NFS would be responsible:

A. For fresh marsh features —
¢ If the native vegetation intermediate success criteria (3.A.2) are not
achieved, a monitoring report will be required for each consecutive year
until two sequential annual reports indicate that the success criteria
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have been satisfied. The Sponsor would also be responsible for the
purchase and installation of supplemental plants needed to attain the
success criteria.

B. For intermediate and brackish marsh features —

If the native vegetation intermediate success criteria (3.B.2) are not
achieved, a monitoring report will be required for each consecutive year
until two sequential annual reports indicate that the native vegetation
intermediate success criteria has been satisfied. The Sponsor would
also be responsible for the purchase and installation of supplemental
plants needed to attain the success criteria.

C. For all types of marsh features —

If the topographic intermediate success criteria (2.B.) are not achieved,
the IET would convene to determine whether corrective actions are
necessary. If corrective actions are necessary, additional surveys and a
monitoring report will be required to indicate whether applicable criteria
have been satisfied. The NFS would also be responsible for performing
the necessary corrective actions if the IET determines such corrective
actions are necessary.

If the native vegetation long term success criteria (3.A.3 and 3.B.3) are
not achieved, the IET would convene to discuss whether corrective
actions would be necessary. If corrective actions are necessary, a
monitoring report will be required for each consecutive year following
completion of the corrective actions until two sequential annual reports
indicate that the native vegetative cover criteria have been attained.
The NFS would be responsible for performing the corrective actions,
conducting the additional monitoring events, and preparing the
associated monitoring reports.

If the intermediate and long term invasive and nuisance species criteria
(4.A) are not achieved a monitoring report will be required for each
consecutive year until two sequential annual reports indicate that the
applicable criteria have been satisfied. The NFS would be responsible
for the irradiation activities needed to attain the success criteria.

Once monitoring responsibilities have been transferred to the NFS, the NFS will retain the
ability to modify the monitoring plan, and the monitoring schedule should this become
necessary due to unforeseen events or to improve the information provided through
monitoring. Fifteen years following achievement of long-term Success Criteria, the number
of monitoring transects and/or quadrats that must be sampled during monitoring events may
be reduced substantially if it is clear that mitigation success is proceeding as anticipated.
Any significant modifications to the monitoring plan or the monitoring schedule must first be
approved by the USACE and the IET.
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SECTION 6
Adaptive Management Plan

6.1 FRESH/INTERMEDIATE MARSH
6.1.1 Adaptive Management Planning

Adaptive management planning elements included: 1) development of a Conceptual
Ecological Model (CEM), 2) identification of key project uncertainties and associated risks, 3)
evaluation of the mitigation projects as a candidate for adaptive management and 4) the
identification of potential adaptive management actions (contingency plan) to better ensure
the mitigation project meets identified success criteria. The adaptive management plan is a
living document and will be refined as necessary as new mitigation project information
becomes available.

6.1.1.1 Sources of Uncertainty and Associated Risks

A fundamental tenet underlying adaptive management is decision making and achieving
desired project outcomes in the face of uncertainties. There are many uncertainties
associated with restoration of the coastal systems. The project delivery team (PDT)
identified the following uncertainties during the planning process.

e Changes in climatic conditions, such as relative sea level rise, drought
conditions, and variability of tropical storm frequency, intensity, and
timing

Subsidence and water level trends

Uncertainty relative to achieving ecological success

Long-term sustainability of project benefits

Adaptability

6.1.1.2 Adaptive Management Evaluation

The project site was evaluated and planned to develop a project with minimal risk and
uncertainty. The items listed below were incorporated into the mitigation project
implementation plan and Operation, Maintenance, Repair, Replacement, and Rehabilitation
(OMRR&R) plan to minimize project risks.

Detailed planting guidelines for intermediate marsh
General monitoring guidelines for project success
Specified success criteria (i.e., mitigation targets)

Invasive species control

Supplementary plantings as necessary (contingency)
Corrective actions to meet topographic success as required
(contingency)
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Subsequently, as part of the adaptive management planning effort the project features were
re-evaluated against the CEM and sources of uncertainty and risk were identified to
determine if there was any need for additional adaptive management actions.

Based on the uncertainties and risks associated with the project implementation the
following contingency/adaptive management actions have been identified to be implemented
if needed to ensure the required AAHUs are met (Table C9:6-1).
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Table C9:6-1. Adaptive Management Actions Marsh

Element Expected Condition Potential Issue Potential Corrective Action
Landscape Bathymetry appropriate | Water that is deeper or Modify land elevation; marsh
characteristics | for sustainable growth shallower than ideal renourishment to obtain

of marsh vegetation conditions for targeted elevations necessary for
vegetations. marsh establishment and
maintenance
Connectivity Obtain necessary Limited water exchange | Modify channels to obtain
hydrology or excessive flooding, necessary connectivity
future to maintain sufficient
marsh hydrology and
connectivity
Construction feature to reduce
wave and salinity influences
on the marsh restoration
feature.
Vegetation Healthy vegetative Invasive species Invasive species control,
community communities free of dominance, native marsh plantings
composition invasive species, species do not establish,
assuming natural poor marsh survival,
colonization

The USACE would be responsible for the proposed mitigation construction and monitoring
until the initial success criteria are met. Initial construction and monitoring would be funded
in accordance with all applicable cost-share agreements with the NFS. The USACE would
monitor (on a cost-shared basis) the completed mitigation to determine whether additional
construction, invasive/nuisance plant species control, and/or plantings are necessary to
achieve initial mitigation success criteria. Once the USACE determines that the mitigation
has met the initial success criteria, monitoring would be performed by the NFS as part of its
OMRRA&R obligations. If after meeting initial success criteria, the mitigation fails to meet its
intermediate and/or long-term ecological success criteria, the USACE would consult with
other agencies and the NFS to determine the appropriate management or remedial actions
required to achieve ecological success. The USACE would retain the final decision on
whether the project’s required mitigation benefits are being achieved and whether or not
remedial actions are required. If structural changes are deemed necessary to achieve
ecological success, the USACE would implement appropriate adaptive management
measures in accordance with the contingency plan and subject to cost-sharing
requirements, availability of funding, and current budgetary and other guidance.
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List of Acronyms and Abbreviations

AC Acre

AHHU Average Annual Habitat Unit

BA Borrow Area

CEM Conceptual Ecopolitical Model

cYy Cubic Yards

DNR Do Not Relocate

EC Engineering Circular

ER Engineering Regulation

FT Feet

GIww Gulf Intracoastal Waterway

GPS Global Positioning System

H Horizontal

IET Interagency Environmental Team
LA Louisiana

Lbs Pounds

LF Linear Feet

MCA Marsh Creation Area

MM/YR Millimeter per Year

MTG Morganza to the Gulf

NCC Notice of Construction Completion
NFS Non-federal Sponsor

NAVD88 North American Vertical Datum 1988
PDT Project Delivery Team

PED Pre-construction Engineering Design
PSI Pounds per Square Inch

ROM Rough Order of Magnitude

SY Square Yard

USACE United States Army Corps of Engineers

V Vertical
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ATTACHMENT 10

MITIGATION PROJECT WETLAND VALUE ASSESSMENT
ASSUMPTIONS
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1 BOTTOMLAND HARDWOOD FOREST
1.1 Background

Napoleonville and Supreme BLH are two potential mitigation sites to mitigate for bottomland
hardwood impacts caused by the Morganza to the Gulf Levee alignment. These sites were
selected as potential sites for mitigation because they are both on the flood side, in the
coastal zone, in the EPA ecoregions 73N and 73K, have preferred elevations for bottomland
hardwoods, next to a large tract of forested habitat, and suitable soil series for bottomland
hard reforestation in southeastern Louisiana. Both sites are currently being used for
sugarcane production and have typical sugarcane drainage features such as berms, and
ditches to prevent flooding of the fields during storm surges. Since, the sites are so similar
and within a few miles of each other only one WVA was conducted for both sites.

Mitigation Potential: 0.62
1.2 vl — Species association

FWOP:

Since the current land use is a sugarcane field there is no potential habitat value that can be
obtained from this. If this project did not exist, more than likely the field will remain in
sugarcane production for the next 50 years. Similar assumptions will be made for variable 2,
3, and 5 since they are concerning vegetation over time.

FWP:

Of the total trees initially planted, 60% will be hard mast-producing species and 40% will be
soft mast-producing species. Assume this species composition ratio (i.e. 60% of trees are
hard mast-producing and 40% are soft mast-producing) will remain static over the entire
period of analysis (i.e. remains the same from time of planting throughout all subsequent
model target years).

Assume Class 5 is achieved once the planted trees are 10 years old. This class remains the
same thereafter (i.e. Class 5 for all subsequent target years). Note that trees will be
approximately 1 year old at the time they are initially planted. Thus, Class 5 is achieved 9
years after the time of initial planting.

1.3 v2 - Stand Maturity

FWOP: See assumption for V1

FWP: Age or average DBH can be used for this variable. Age was selected to be a better
representation of habitat value over time. Trees planted will be approximately 1 year old
when installed.
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1.4 v3 — Understory/midstory (percent cover)

FWOP: See assumption for V1

FWP:

TY  Assumption

0 Understory=0% // Midstory = 0%

1 Understory = 100% // Midstory = 0%
2 Understory = 100% // Midstory = 10%
8 Understory = 50% // Midstory = 50%
20 Understory = 20% // Midstory = 50%
50 Understory = 35% // Midstory = 30%
1.5 v4 — Hydrology

FWOP: The land currently is conducive to supporting sugarcane production, and has many
different drainage features to ensure that the crops do not get flooded, and sheet flow can
quickly remove off of the field. Therefore, the flooding duration was selected as temporary,
and flow exchange as low.

FWP: To support a more conducive BLH hydrology several shallow swales will be made
across the site and leveling of the field will be done. This action will make the site have a
much greater flow exchange. Sea level change analysis was performed and showed that the
sites hydrology would remain relatively the same over time.

1.6 v5 - Forest size

FWOP: See assumption for V1

FWP: The mitigation site was not classified as a forest until year 10.
1.7 v6 — Surrounding land use

FWP/FWOP: NLCD land cover class 2021 was used for determining surrounding land use in
this determination. A 2% increase in urban development was used over time and 2%
reduction in forested habitat.

1.8 v7 — Disturbance

FWP/FWOP: NLCD land cover class 2021 was used for determining surrounding land use in
this determination.
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1.9 WVA Results

2 SWAMP
2.1 Background

Napoleonville and Supreme Swamp are two potential mitigation sites to mitigate for swamp
impacts caused by the Morganza to the Gulf Levee alignment. These sites were selected as
potential sites for mitigation because they are both on the flood side, in the coastal zone, in
the EPA ecoregions 73N and 73 K, have preferred elevations for swamp, next to a large
tract of forested habitat, and suitable soil series for swamp in southeastern Louisiana. Both
sites are currently being used for sugarcane production and have typical sugarcane
drainage features such as berms, and ditches to prevent flooding of the fields during storm
surges. Since, the sites are so similar and within a few miles of each other only one WVA
was conducted for both sites.

Mitigation Potential: 0.42 AAHUS per acre
2.2 vl - Species association

FWOP:

Since the current land use is a sugarcane field there is no potential habitat value that can be
obtained from this. If this project did not exist, more than likely the field will remain in
sugarcane production for the next 50 years. Similar assumptions will be made for variable 2,
and 5 since they are concerning vegetation over time.

FWP:

Of the total trees initially planted, 50% will be Bald Cypress, and the rest will be water tupelo,
and some other obligate swamp tree species.

Assume Class 6 is achieved once the planted trees are 10 years old. This class remains the
same thereafter (i.e. Class 6 for all subsequent target years). Note that trees will be
approximately 1 year old at the time they are initially planted. Thus, Class 6 is achieved 9
years after the time of initial planting.

2.3 v2 - Stand Maturity

FWOP: See assumption for V1

FWP: Cypress and Tupelo DBH and Basal area overtime were calculated using a growth
spreadsheet that uses CRMS tree growth data from the unmanaged swamp forests in the
Pontchartrain, Barataria, and Terrebonne Basins.
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2.4 V3- Hydrology

FWOP: The land currently is conducive to supporting sugarcane production, and has many
different drainage features to ensure that the crops do not get flooded, and sheet flow can
quickly remove off of the field. Also, in some areas it is even being impacted by a small
drainage pump.

FWP: To support a more conducive Swamp hydrology gaps will dug in the existing ag field
berms after 1-2 years of planting and leveling of the field will be done. This action will make
the site have a much greater flow exchange. Sea level change analysis was performed and
showed that the sites hydrology would remain relatively the same over time.

2.5 V4- Salinity

FWOP: Nearby CRMS stations were used to assess mean high salinity during the growing
season.

FWP: Nearby CRMS stations were used to assess mean high salinity during the growing
season.

2.6 V5-Forest Size

FWOP: See assumption for V1

FWP: The mitigation site was not classified as a forest until year 10.
2.7 V6 - Surrounding Land use

FWP/FWOP: NLCD land cover class 2021 was used for determining surrounding land use in
this determination. A 2% increase in urban development was used over time and 2%
reduction in forested habitat.

2.8 V7 - Disturbance

FWP/FWOP: NLCD land cover class 2021 was used for determining surrounding land use in
this determination.

2.9 WVA Results

NET CHANGE IN AAHUs DUE TO PROJECT

A, Future With Project A&HUS = 41315
B. Future Without Project AAHUs = 000
Net Change (FWP - FWOP) = 413.15
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3 BRACKISH/SALINE MARSH
3.1 Three Mile Bay Mitigation Site

Construction of the Morganza to the Gulf project including levees and water control
structures is expected to impact thousands of acres of coastal marshes. To mitigate for
those impacts, several sites are being investigated for use as marsh creation areas. The
Three Mile Bay Project Group was evaluated with one WVA for brackish/saline marsh
impacts mitigation and details of the WVA process are presented in this project information
sheet (PIS). USDA images dated 2023, together with field observations in summer 2024
were used to determine mitigation project construction net benefits. According to USACE,
mitigation project construction would begin in 2035, therefore, TYO (baseline year) would be
2034, and the end of the project life is target year TY50 in 2084. The USACE certified
Brackish and Saline Marsh Wetland Value Assessment Marsh Community Model for Civil
works (Version 2.0) (WVA Model) was used for this habitat analysis.

r‘ ﬁ U.S. Fish & Wildlife Service Louisiana Ecological Services
- Three Mile Bay Brackish Saline Project Group

Figure C10:1-1. Map of Brackish and Saline Marsh Mitigation Project — Three Mile Bay
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3.1.1 Field Data Collection

WVA field data collection took place on June 24, 2024, within the area delineated by polygons that
make up the Three Mile Bay WVA (Figures C10:1-1 and C10:2-1). Transects were established across
the marsh creation areas (MCA) that attempted to capture a representative portion of the project area.
A soil rake marked in tenths of feet was used to measure water depth along the transect and to
document the presence/absence of submerged aquatic vegetation (SAV) approximately every 100 ft.
If depths exceeded the length of the rake (4.5 ft), a stadia rod was used, or the depth was noted as
greater than 4.5 ft. The dominant species of emergent vegetation were noted at the start and end of
each transect in order to confirm marsh type, and the transect start and end time were recorded for
use in water depth correction.

Marsh WVA Variable Determinations
1.1.1.1 Target Year selection:

FWOP: Much of the project area is open water and will remain open water through TYS50;
therefore, only TY1, TY40, and TY50, were included.

FWP: Along with TY1, TY40, and TY50 from FWOP, we included TYs 3, 5, 6, as
recommended in the HSDRSS 2012 assumptions guidance. TYs 1-6 are assumed to
represent major changes in the area. TY1 is the first year of project construction when the
area is filled with material to supratidal conditions with no inputs from the surrounding
environment (0% functional marsh). By TY3 the created marsh platform is still considered, in
part, non-functioning marsh (15%) even if retention dikes may have been gapped or
degraded. By TY5 the created marsh is 50% functional. AT TY6 the marsh is now fully
functional (100%), and it is assumed that SAV (V2) and interspersion (V3) would become
more optimal than TY5.

3.1.2 V1 Percent Marsh
3.1.2.1 TYO conditions:

Current acres of land/water within each MCA were classified in ArcGIS Pro based on 2023
USDA imagery. The percent of existing marsh acres within each MCA were calculated and
entered as the TYO (Target year) value for V1 (Table C10:1-1.).

3.1.2.2 TY 1-50 conditions:

The Marsh Impact Mitigation (MIMs) 3.11 spreadsheet is used to project marsh and water
acres and percentages in the Future Without Project (FWOP) and Future With Project
(FWP) TYs. The main inputs into the MIMs 3.11 spreadsheet are land loss, SLC,
subsidence, and accretion.

3.1.2.3 Land loss:

Acres of land within the Coastal Master Plan (CMP) Integrated Compartment model (ICM)
polygons were calculated by USGS (1985-2020) (Figure C10:1-2). ICM polygons were

RPEDS version_FY25




Morganza to the Gulf of Mexico, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C — Attachment 10 — Mitigation Site WVA Assumptions

selected based on proximity to the MCA location. Compartment 67 was chosen for the Three
Mile Bay WVA. Future land loss was calculated using a linear regression of historic land
acres from selected ICM polygons (1985 — 2020) (Figure C10:1-3). The equation of each
regression line along with the TYO marsh and water acres was entered in the FWOP and
FWP TYs to project land loss.

3.1.2.4 SLC:

Sea level change equations from the USACE Engineering Regulation (ER) 1100-2-8162 are
used for all three scenarios in the MIMs 3.11 spreadsheet. The equation for medium SLC,
which was used for the WVA analysis, is below. See ER 1100-2-8162 for more information.

E(t) = 0.0017t + btz

where E(t) is the eustatic sea level change, in meters, as a function of t. The Eustatic sea
level change for the medium sea level change is -1.7 mm/year. b is a constant for the
modified National Research Council Curve |, which is 2.71 x 10-.

3.1.2.5 Accretion data:

Mean accretion data were obtained from CRMS sites in the vicinity (mean of CRMS 4572,
4596, and 0003). Feldspar data from each CRMS site were examined, and feldspar set
series with the greatest historical consistency were selected. The selected series were
averaged and applied to the model.

Subsidence:

Totals Subsidence (TS) was calculated using the sum of Deep Subsidence (DS) and
Shallow Subsidence (SS).

DS values were obtained from the Louisiana 2023 CMP Data Access Portal
(https://mpdap.coastal.la.gov/dataset/shallow-subsidence#map=12.57/29.95051/-
93.21243&geography=extraction_point&time=annual&year=52&scenario=A&selected=QAQ
C2101-QAQC2127&chart=2-52). SS values were calculated using the following formula
(SS= Mean CRMS Accretion - mean surface elevation change). Surface Elevation Change
(SEC) data was obtained from CRMS RSET data (mean of CRMS 4572, 4596, 1069, and
003). Mean accretion and TS were both used as inputs into the MIMS RSLC tab to estimate
the effects of RSLC on the rate of land loss in the project area.
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3 Mile Bay-Brackish/Saline WVAs

CONANP, Fan, TomTom, Garmin, FAQ, NOAA, USGS, EPA, USFWS, Farthstar € uﬂglalp]'.il'-\. Fsn,
UsGs : ! : !
| Houston SNy Orle] 0 4

Coordnare Svsrem: NAL 1983 StarePlane Lowsiana Sourth FIPS 1702 Feer

Mississippi

Louisiana

Figure C10:1-2. Hydro Compartment 67 from LA state Master Plan/USGS and Three Mile
Bay WVA area
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Figure C10:1-3 Acres of marsh each year from 1985 to 2020 with regression line.

Table C10:1-1. Marsh percentages under the Intermediate SLC scenario for FWOP and

FWP TY 0-50
Target Year FWOP Percent Marsh [FWP Percent Marsh
0 0.7% 1%
1 0.7% 1%
3 N/A 15%
5 N/A 50%
6 N/A 100%
40 0% N/A
50 0% 48.6%

3.1.3 V2 Percent Submerged Aquatic Vegetation (SAV)

The number of samples with SAV present was divided by the total number of samples for all
of the transects combined within the WVA area to give the percentage of SAV coverage.
That number is used as the TYO value. No SAV was detected in the Three Mile Bay project
area and thus, baseline TYO is 0% (Table C10:1-2). Following the 2012 HSDRSS guidelines,
it was assumed that no SAV would occur in other TY's for either FWOP or FWP.
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Table C10:1-2. SAV percentages with future values estimated using HSDRSS guidelines

Target Year FWOP Percent SAV [FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
40 0% N/A
50 0% 0%

3.1.4 V3 Interspersion

Interspersion was estimated for TYO by visually comparing the project area marsh condition
in GIS to the guidance images in the WVA Model documentation. When the project contains
multiple areas with very different interspersion values, we may report multiple classes with
the corresponding percentage of the project area for which they apply. For FWOP we
assume that V3 will not change because for mitigation project areas the interspersion is
usually already Class 5 due to extensive open water. For FWP, assumptions for projections
of interspersion in TYs 1-6 relied on the 2012 HSDRSS along with consideration for the
percentage of marsh indicated by V1. Interspersion increases for TY50 because of the
projected loss of almost two thirds of the land existing in TY6 and the known exposure to
wave energy (Table C10:1-3.).

Table C10:1-3. Interspersion values estimated using GIS and HSDRSS guidelines for TYO-

TY50
Target Year FWOP FWP
0 Class 5 - 100% Class 5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 — 100%
5 N/A Class 3 — 50%
Class 2 - 50%
6 N/A Class 2 — 100%
40 Class 5 - 100% N/A
50 Class 5 - 100% Class 3 - 50%
Class 4 — 50%
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3.1.5 V4 Percent Shallow Open Water

Water depths were corrected using data from the USGS gauge in Mississippi Sound near
Grand Pass (300722089150100) to account for variability at the time of sampling due to
tides, weather, etc. To calculate a correction factor, the water level at the start and end of
sampling was averaged, and this value was subtracted from the 10-year mean water level.
This correction factor was subtracted from all the water depths collected in the field to get
the adjusted water depth value. The number of adjusted water depth values that were equal
to 1.5 feet or less were divided by the total number of water depth samples. That percentage
was recorded in the WVA model as the value of Shallow Open Water (SOW) for TYO. For
subsequent TYs, the amount of RSLC calculated in the MIMs 3.11 (V1 earlier) spreadsheet
was applied to the TYO water depths and the percentage of shallow open water was
recalculated. For FWP, we assumed that initially 100% of open water formed after marsh
creation would be less than or equal to 1.5 feet. Over time some of that shallow water would
become deeper. Based on the 2012 HSDRSS guidelines that 15% of shallow open water will
become deep water by TY50, we are assuming that 20% shallow open water will become
deep by TY50 (Table C10:1-4.).

Table C10:1-4. Percentage of SOW from TY0-50 based on MIMS 3.11 calculations and

HSDRSS guidelines
Target Year FWOP Percent SOW [FWP Percent SOW
0 0% 0%
1 0% 100%
3 N/A 100%
5 N/A 100%
6 N/A 100%
40 0% N/A
50 0% 80%

3.1.6 VS5 Average Annual Salinity

Information from the Louisiana 2023 CMP Data Access Portal
(https://mpdap.coastal.la.gov/dataset/salinity#map=12.57/29.95051/-
93.21243&geography=extraction_point&aggregate=mean&time=annual&year=52&scenario=
A&selected=QAQC2101-QAQC2127&chart=2-52) was used to determine the average
annual salinity projections for the project area for all TYs based on the CMP ICM. The model
provides a 52-year projection that begins in 2019. Projected annual mean salinity for CRMS
station(s) near the project area were downloaded and charted. A linear regression was
performed on the data, and the resulting values from the regression were used as the
annual salinity mean values for the appropriate target years (Table C10:1-5.). For Three Mile
Bay, the project area is located between two CRMS stations with very different annual
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average salinities because of their position along a salinity gradient. One station is
influenced by the output of the Pearl River, while the other one is closer to the Gulf of
Mexico. To better represent the salinity for the majority of the project area, we averaged the
projected average annual salinities for each station and then used that average for the
regression (Figure C10:1-4).

CRMS0003_CRMS4596_Avg Salinity
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Figure C10:1-4. Average of projected average annual salinities for CRMS0003 and
CRMS4596 stations with regression line.

Table C10:1-5. Mean annual salinity values based on CMP ICM salinity regression

equation
Target Year FWOP FWP
0 14.2 14
1 14.3 14.3
3 N/A 14.4
5 N/A 14.6
6 N/A 14.7
40 19.5 N/A
50 19.5 19.5
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3.1.7 V6 Access Value

The V6 Calculator tab in the model was used to assign structure ratings to all impediments
to water flow in or out of the WVA area to get a total access value from 1 (open system) to
0.0001 (solid plug; no water flow). The Three Mile Bay site is an open system with no
impediments to water and materials exchange. Thus, V6 is 1.0 for all TYs under FWOP.
HSDRSS 2012 assumptions for marsh creation were followed for FWP. Access value in
FWP is assumed to be 0.0001 for TYs 1-3 due to retention dikes, etc. and 1 by TY 5 when
dikes have been gapped or degraded and water is able to flow through the system (Table
C10:1-6.).

Table C10:1-6. Total access values based on field/desktop observations and HSDRSS

guidelines
Target Year FWOP FWP
0 1 1
1 1 0.0001
3 N/A 0.0001
5 N/A 1
6 N/A 1
40 1 N/A
50 1 1

3.1.8 WVA Results:

Table C10:1-7. WVA Resultant AAHUSs for Three Mile Bay Project Site.
TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 3948.14
B. Open Water Habitat Net AAHUs = -2800.96
Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5 2448.34
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3.2 Isle De Jean Charles Mitigation Site

Construction of the Morganza to the Gulf project including levees and water control
structures is expected to impact thousands of acres of coastal marshes. To mitigate for
those impacts, several sites are being investigated for use as marsh creation areas (MCA).
The Isle de Jean Charles Project Group was evaluated with five separate WVAs for
brackish/saline marsh impacts mitigation and details of the WVA process are presented in
this project information sheet (PIS). USDA images dated 2023, together with field
observations in summer 2024 were used to determine mitigation project construction net
benefits. According to USACE, mitigation project construction would begin in 2035,
therefore, TYO (baseline year) would be 2034, and the end of the project life is target year
TY50 in 2084. The USACE certified Brackish and Saline Marsh Wetland Value Assessment
Marsh Community Model for Civil works (Version 2.0) (WVA Model) was used for this habitat
analysis.

U.S. Fish & Wildlife Service Louisiana Ecological Services
Morganza to The Gulf - Isle de Jean Charles Brackish Saline Project Group

0
el bl

April 30, 2023 USDA Imagery

Figure C10:2-1. Map of Brackish and Saline Marsh Mitigation Project — Isle de Jean Charles.
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3.2.1 Field Data Collection

WVA field data collection was conducted within the area delineated by polygons that make
up the Isle de Jean Charles WVA areas (East Lower 540, East Middle 509, East Upper 1
711, East Upper 2 512, West 703) between June 24-26, 2024 (Figures C10:2-1 and C10:2-
2). Transects were established across the MCAs that attempted to capture a representative
portion of the project area. A soil rake marked in tenths of feet was used to measure water
depth and to document the presence/absence of submerged aquatic vegetation (SAV)
approximately every 100 ft. If depths exceeded the length of the rake (4.5 ft) the depth was
noted as over 4 ft. The dominant species of emergent vegetation were noted at the start and
end of each transect in order to confirm marsh type, and the transect start and end time
were recorded for use in water depth correction.

3.2.2 Marsh WVA Variable Determinations
3.2.2.1 Target Year selection:

FWOP: Much of the project area is open water and will remain open water through TYS50;
therefore, only TY1 and TY50, the start and end of the project, were included.

FWP: Along with TY1 and TY50 from FWOP, we included TYs 3, 5, 6, as recommended in
the HSDRSS 2012 assumptions guidance. TYs 1-6 are assumed to represent major
changes in the area. TY1 is the first year of project construction when the area is filled with
material to supratidal conditions with no inputs from the surrounding environment (0%
functional marsh). By TY3 the created marsh platform is still considered, in part, non-
functioning marsh (15%) even if retention dikes may have been gapped or degraded. By
TY5 the created marsh is 50% functional. AT TY6 the marsh is now fully functional (100%),
and it is assumed that SAV (V2) and interspersion (V3) would become more optimal than
TYS.

3.2.3 V1 Percent Emergent Marsh
3.2.3.1 TYO conditions:

Current acres of land/water within each MCA were classified in ArcGIS Pro based on 2023
USDA imagery (Figure C10:2-1). The percent of existing marsh acres within each MCA were
calculated and entered as the TYO (Target year) value for V1 (Tables C10:3-1 through
C10:3-5).

3.2.3.2 TY 1-50 conditions:

The Marsh Impact Mitigation (MIMs) 3.11 spreadsheet is used to project marsh and water
acres and percentages in the Future Without Project (FWOP) and Future With Project
(FWP) TYs. The main inputs into the MIMs 3.11 spreadsheet are land loss, SLC,
subsidence, and accretion.
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3.2.3.3 Land loss:

Acres of land within the Coastal Master Plan (CMP) Integrated Compartment model (ICM)
polygons were calculated by USGS (1985-2020) (Figure C10:2-1). ICM polygons were
selected based on proximity to the MCA location as follows: Compartment 540 was chosen
for the East Lower WVA, compartment 509 for the East Middle WVA, compartment 711 for
the East Upper 1 WVA, compartment 512 for the East Upper 2 WVA, and compartment 703
for the West WVA. Future land loss was calculated using a linear regression of historic land
acres from the selected ICM polygon (1985 — 2020) (Figure C10:2-2). The equation of each
regression line along with the TYO marsh and water acres was entered in the FWOP and
FWP TYs to project land loss.

3.2.3.4 SLC:

Sea level change equations from the USACE Engineering Regulation (ER) 1100-2-8162 are
used for all three scenarios in the MIMs 3.11 spreadsheet. The equation for medium SLC,
which was used for the WVA analysis, is below. See ER 1100-2-8162 for more information.

E(t) = 0.0017t + bt2

where E(t) is the eustatic sea level change, in meters, as a function of t. The Eustatic sea
level change for the medium sea level change is -1.7 mm/year. b is a constant for the
modified National Research Council Curve I, which is 2.71 x 10-5.

3.2.3.5 Accretion data:

Mean accretion data were obtained from CRMS sites in the vicinity (mean of CRMS 3296,
338, 341, and 336). Feldspar data from each CRMS site were examined, and feldspar set
series with the greatest historical consistency were selected. The selected series were
averaged and applied to the model.

3.2.3.6 Subsidence:

Totals Subsidence (TS) was calculated using the sum of Deep Subsidence (DS) and
Shallow Subsidence (SS).

DS values were obtained from the Louisiana 2023 CMP Data Access Portal
(https://mpdap.coastal.la.gov/dataset/shallow-subsidence#map=12.57/29.95051/-
93.21243&geography=extraction_point&time=annual&year=52&scenario=A&selected=QAQ
C2101-QAQC2127&chart=2-52). SS values were calculated using the following formula
(SS= Mean CRMS Accretion - mean surface elevation change). Surface Elevation Change
(SEC) data was obtained from CRMS RSET data (mean of CRMS 3296, 338, 341, and 336).
Mean accretion and TS were both used as inputs into the MIMS RSLC tab to estimate the
effects of RSLC on the rate of land loss in the project area.
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Mississippi N

Isle de Jean Charles-Brackish/Saline WVAs

Louisiana
CONANP, Eeri, ToniTom, Gurmin, FAQ, NOAA, USGS, EPA, USFWS, Fasthstar Geographics, Fsri,
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Figure C10:2-2. ICM Compartments 703, 512, 711, 509, 540 from LA state Master
Plan/USGS and Isle de Jean Charles: West 703, East Upper 2 512, East Upper 1 711, East
Middle 509, and East lower 540 WVA areas.
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USGS Land Loss Regression
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Figure C10:3-3 Isle de Jean Charles acres of marsh each year from 1985 to 2020 with
regression line

Table C10:3-1. Isle de Jean Charles East Lower 540 marsh percentages under the
Intermediate SLC scenario for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh [FWP Percent Marsh
0 7.9% 8%

1 7.7% 7.8%

3 N/A 20.8%

5 N/A 51%

6 N/A 94.1%

35 0% N/A

50 0% 36.4%
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Table C10:3-2. Isle de Jean Charles East Middle 509 marsh percentages under the
Intermediate SLC scenario for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh [FWP Percent Marsh
0 1.3% 1%

1 1.2% 1.2%

3 N/A 15.4%

5 N/A 47.9%

6 N/A 93.3%

14 0% N/A

50 0% 21%

Table C10:3-3. Isle de Jean Charles East Upper 1 711 marsh percentages under the
Intermediate SLC scenario for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh [FWP Percent Marsh
0 5.4% 5%

1 5.3% 5.3%

3 N/A 19.2%

5 N/A 51.2%

6 N/A 97%

50 1.2% 54.5%

Table C10:3-4. Isle de Jean Charles East Upper 2 512 marsh percentages under the
Intermediate SLC scenario for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh [FWP Percent Marsh
0 1.5% 2%

1 1.4% 1.4%

3 N/A 15.4%

5 N/A 47.7%

6 N/A 93.4%

11 0% N/A

50 0% 17.9%
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Table C10:3-5. Isle de Jean Charles East West 703 marsh percentages under the
Intermediate SLC scenario for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh [FWP Percent Marsh
0 0% 0%

1 0% 0%

3 N/A 14.4%

5 N/A 41.7%

6 N/A 92.7%

50 0% 0%

3.2.4 V2 Percent Submerged Aquatic Vegetation

The number of samples with SAV present was divided by the total number of samples for all
of the transects combined within the WVA area to give the percentage of SAV coverage.
That number is used as the TYO value. We detected no SAV in any of the Isle de Jean
Charles WVA areas so TYO is 0% for all (Tables C10:3-2 to C10:3-5). Following the 2012
HSDRSS guidelines, it was assumed that no SAV would occur in other TY's for either FWOP
or FWP (Tables C10:3-6 to C10:3-10).

Table C10:3-6. Isle de Jean Charles East Lower 540 SAV percentages with future values
estimated using HSDRSS guidelines

Target Year FWOP Percent SAV [FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
35 0% N/A
50 0% 0%
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Table C10:3-7. Isle de Jean Charles East Middle 509 SAV percentages with future values
estimated using HSDRSS guidelines

Target Year FWOP Percent SAV [FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
14 0% N/A
50 0% 0%

Table C10:3-8. Isle de Jean Charles East Upper 1 711 SAV percentages with future values

estimated using HSDRSS guidelines

Target Year FWOP Percent SAV [FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
50 0% 0%

Table C10:3-9. Isle de Jean Charles East Upper 2 512 SAV percentages with future values

estimated using HSDRSS guidelines

Target Year FWOP Percent SAV [FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
11 0% N/A
50 0% 0%
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Table C10:3-10. Isle de Jean Charles West 703 SAV percentages with future values
estimated using HSDRSS guidelines

Target Year FWOP Percent SAV [FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
50 0% 0%

3.2.5 V3 Interspersion

Interspersion was estimated for TYO by visually comparing the project area marsh condition
in GIS to the guidance images in the WVA Model documentation. When the project contains
multiple areas with very different interspersion values, we may report multiple classes with
the corresponding percentage of the project area for which they apply. For FWOP we
assume that V3 will not change because for mitigation project areas the interspersion is
usually already Class 5 due to extensive open water. For FWP, assumptions for projections
of interspersion in TYs 1-6 relied on the 2012 HSDRSS along with consideration for the
percentage of marsh indicated by V1 (Tables C10:3-11 to C10:3-15).

Isle de Jean Charles East Lower 540: interspersion increases somewhat for TY50 because
of the projected loss of about 75% of the land existing in TY6 and protection from wave
energy (Table C10:3-11).

Isle de Jean Charles East Middle 509: interspersion increases substantially for TY50
because of the projected loss of over 95% of the land existing in TY6 even with protection
from wave energy (Table C10:3-12).

Isle de Jean Charles East Upper 1 711: interspersion increases somewhat for TY50
because of the projected loss of about 50% of the land existing in TY6 and some protection
from wave energy Table C10:3-13).

Isle de Jean Charles East Upper 2 512: interspersion increases substantially for TY50
because of the projected loss of nearly 100% of the land existing in TY6 and minimal
protection from wave energy Table C10:3-14).

Isle de Jean Charles West 703: interspersion increases substantially for TY50 because of
the projected loss of 100% of the land existing in TY6 and minimal protection from wave
energy (Table C10:3-15).
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Table C10:3-11. Isle de Jean Charles East Lower 540 interspersion values estimated using
GIS and HSDRSS guidelines for TYO-TY50.

Target Year FWOP FWP
0 Class 3 - 25% Class 3 - 25%
Class 5-75% Class 5-75%
1 Class 3 - 25% Class 5 - 100%
Class 5-75%
N/A Class 3 — 100%
N/A Class 3 — 50%
Class 2 — 50%
6 N/A Class 2 — 100%
35 Class 5 - 100% N/A
50 Class 5 - 100% Class 3 -25%
Class 4 — 75%

Table C10:3-12. Isle de Jean Charles East Middle 509 interspersion values estimated using
GIS and HSDRSS guidelines for TYO-TY50.

Target Year FWOP FWP
0 Class 5 - 100% Class 5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 —100%
5 N/A Class 3 — 50% Class 2 —
50%
6 N/A Class 2 — 100%
14 Class 5 - 100% N/A
50 Class 5 - 100% Class 4 — 100%

Table C10:3-13. Isle de Jean Charles East Upper 1 711 interspersion values estimated
using GIS and HSDRSS guidelines for TYO-TY50.

Target Year FWOP FWP
0 Class 5-80% | Class 5 - 80%
Class 3 —-20% | Class 3 —20%
1 Class 5 -80% | Class 5 - 100%
Class 3 —20%
3 N/A Class 3 — 100%
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5 N/A Class 3 —50%
Class 2 — 50%

6 N/A Class 2 — 100%
50 Class 5 - 85% | Class 3 —50%
Class 3 —15% | Class 4 — 50%

Table C10:3-14. Isle de Jean Charles East Upper 2 512 interspersion values estimated
using GIS and HSDRSS guidelines for TYO-TY50.

Target Year FWOP FWP
0 Class 5 - 100% Class 5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 — 100%
5 N/A Class 3 — 50%
Class 2 — 50%
6 N/A Class 2 — 100%
11 Class 5 - 100% N/A
50 Class 5 - 100% Class 5 — 100%

Table C10:3-15. Isle de Jean Charles West 703 interspersion values estimated using GIS

and HSDRSS guidelines for TYO-TY50.
Target Year FWOP FWP

0 Class 5 - 100% Class 5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 — 100%
5 N/A Class 3 — 50%

Class 2 — 50%
6 N/A Class 2 — 100%
50 Class 5 - 100% Class 5 — 100%

3.2.6 V4 Percent Shallow Open Water

Water depths for Isle de Jean Charles Project Group were corrected using data from the
USGS gauge “Bayou Grand Caillou at Dulac, LA - 07381324” to account for variability at the
time of sampling due to tides, weather, etc. To calculate a correction factor, the water level
at the start and end of sampling was averaged, and this value was subtracted from the 10-
year mean water level. This correction factor was subtracted from all the water depths
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collected in the field to get the adjusted water depth value. The number of adjusted water
depth values that were equal to 1.5 feet or less were divided by the total number of water
depth samples. That percentage was recorded in the WVA model as the value of Shallow

Open Water (SOW) for TYO. For subsequent TYs, the amount of RSLC calculated in the
MIMs 3.11 (V1 earlier) spreadsheet was applied to the TYO water depths and the
percentage of shallow open water was recalculated. For FWP, we assumed that initially
100% of open water formed after marsh creation would be less than or equal to 1.5 feet.
Over time some of that shallow water would become deeper. Based on the 2012 HSDRSS
guidelines that 15% of shallow open water will become deep water by TY50, we are
assuming that 20% shallow open water will become deep by TY50 (Tables C10:2-16 to

C10:2-20).

Table C10:3-16. Isle de Jean Charles East Lower 540 percentage of SOW from TY0-50

based on MIMS 3.11 calculations and HSDRSS guidelines.

Target Year FWOP Percent SOW [FWP Percent SOW
0 1% 1%

1 1% 100%

3 N/A 100%

5 N/A 100%

6 N/A 100%

35 0% N/A

50 0% 80%

Table C10:3-17. Isle de Jean Charles East Middle 509 percentage of SOW from TY0-50

Target Year FWOP Percent SOW [FWP Percent SOW
0 1% 1%

1 1% 100%

3 N/A 100%

5 N/A 100%

6 N/A 100%

14 0% N/A

50 0% 80%

based on MIMS 3.11 calculations and HSDRSS guidelines.

Table C10:3-18. Isle de Jean Charles East Upper 1 711 percentage of SOW from TY0-50

based on MIMS 3.11 calculations and HSDRSS guidelines.
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Target Year FWOP Percent SOW [FWP Percent SOW
0 3% 3%

1 3% 100%

3 N/A 100%

5 N/A 100%

6 N/A 100%

50 0% 80%

Table C10:3-19. Isle de Jean Charles East Upper 2 512 percentage of SOW from TY0-50
based on MIMS 3.11 calculations and HSDRSS guidelines.

Target Year FWOP Percent SOW [FWP Percent SOW
0 0% 0%

1 0% 100%

3 N/A 100%

5 N/A 100%

6 N/A 100%

11 0% N/A

50 0% 80%

Table C10:3-20. Isle de Jean Charles West 703 percentage of SOW from TY0-50 based on
MIMS 3.11 calculations and HSDRSS guidelines.

Target Year FWOP Percent SOW [FWP Percent SOW
0 1% 1%

1 0% 100%

3 N/A 100%

5 N/A 100%

6 N/A 100%

50 0% 80%

3.2.7 VS5 Average Growing Season Salinity

Information from the Louisiana 2023 CMP Data Access Portal
(https://mpdap.coastal.la.gov/dataset/salinity#map=12.57/29.95051/-
93.21243&geography=extraction_point&aggregate=mean&time=annual&year=52&scenario=
A&selected=QAQC2101-QAQC2127&chart=2-52) was used to determine the average
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annual salinity projections for the project area for all TYs based on the CMP ICM. The model
provides a 52-year projection that begins in 2019. Projected annual mean salinity data for
the CRMS stations near the WVA project areas were downloaded and charted (Figures
C10:2-8 to C10:2-12) A linear regression was performed on the data, and the resulting
values from the regression line were used as the annual salinity mean values for the
appropriate target years (Tables C10:2-21 to C10:2-25).

CRMS0336 Avg Annual Salinity
30

y =0.0449x+21.996

®
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Figure C10:3-4. Projected average annual salinities for CRMS0336 station with regression
line.

Table C10:3-21. Mean annual salinity values for Isle de Jean Charles East Lower 540 based
on CMP ICM CRMSO0336 salinity regression equation

Target Year FWOP FWP
0 22.3 22

1 22.3 22.3
3 N/A 22.4
5 N/A 22.5
6 N/A 22.5
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Figure C10:3-5. Projected average annual salinities for CRMS3296 station with regression

line.

Table C10:3-22. Mean annual salinity values for Isle de Jean Charles East Middle 509
based on CMP ICM CRMS3296 salinity regression equation.

Target Year FWOP FWP
0 16.1 16

1 16.2 16.2
3 N/A 16.4
5 N/A 16.7
6 N/A 16.8
14 18.2 N/A
50 23.4 23.4
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Figure C10:3-6. Projected average annual salinities for CRMS3296 station with regression
line.

Table C10:3-23. Mean annual salinity values for Isle de Jean Charles East Upper 1 711
based on CMP ICM CRMS3296 salinity regression equation.

Target Year FWOP FWP
0 16.1 16

1 16.2 16.2
3 N/A 16.4
5 N/A 16.7
6 N/A 16.8
50 23.4 23.4
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Figure C10:3-7. Projected average annual salinities for CRMS0315 station with regression
line.

Table C10:3-24. Mean annual salinity values for Isle de Jean Charles East Upper 2 512
based on CMP ICM CRMS0315 salinity regression equation.

Target Year FWOP FWP
0 9.8 10

1 10.1 10.1
3 N/A 10.5
5 N/A 11.0
6 N/A 11.2
11 14.7 N/A
50 23.2 23.2
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Figure C10:3-8. Projected average annual salinities for CRMS3565 station with regression
line.

Table C10:3-25. Mean annual salinity values for Isle de Jean Charles West 703 based on
CMP ICM salinity regression equation.

Target Year FWOP FWP
0 20.7 21

1 20.8 20.8
3 N/A 20.9
5 N/A 21.1
6 N/A N/A
50 24.7 24.7

3.2.8 V6 Access Value

The V6 Calculator tab in the model was used to assign structure ratings to all impediments
to water flow in or out of the WVA area to get a total access value from 1 (open system) to
0.0001 (solid plug; no water flow). The Isle de Jean Charles: East Lower 540, East Middle
509, East Upper 2 512, and West 703 sites are open systems with no impediments to water
and materials exchange. Thus, V6 is 1.0 for all TYs under FWOP, HSDRSS 2012
assumptions for marsh creation were followed for FWP. Access value in FWP is assumed to
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be 0.0001 for TYs 1-3 due to retention dikes, etc. and 1 by TY 5 when dikes have been
gapped or degraded, and water is able to flow through the system (Tables C10:2-26 to
C10:2-30). Isle de Jean Charles East Upper 1 711 is in an enclosed system within a wildlife
management area. The water level in this area is managed through multiple culverts.
Therefore, the access value is 0.3 for TYs 0-50 for FWOP and 0.3 for FWP TYs 0 and TYs
5-50. FWP TYs 3-4 follow HSDRSS guidelines.

Table C10:3-26. Isle de Jean Charles East Lower 540 total access values based on
field/desktop observations and HSDRSS guidelines

Target Year FWOP FWP
0 1 1

1 1 0.0001
3 N/A 0.0001
5 N/A 1

6 N/A 1

35 1 N/A
50 1 1

Table C10:3-27. Isle de Jean Charles East Middle 509 total access values based on
field/desktop observations and HSDRSS guidelines

Target Year FWOP FWP

0 1 1

1 1 0.0001

3 N/A 0.0001

5 N/A 1

6 N/A 1

14 1 N/A

50 1 1

Table C10:3-28. Isle de Jean Charles East Upper 1 711 total access values based on
field/desktop observations and HSDRSS guidelines

Target Year FWOP FWP
0 3 3
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1 3 0.0001
3 N/A 0.0001
5 N/A 3
6 N/A 3
50 3 3

Table C10:3-29. Isle de Jean Charles East Upper 2 512 total access values based on
field/desktop observations and HSDRSS guidelines

Target Year FWOP FWP
0 1 1

1 1 0.0001
3 N/A 0.0001
5 N/A 1

6 N/A 1

11 1 N/A
50 1 1

Table C10:3-30. Isle de Jean Charles West 703 total access values based on field/desktop
observations and HSDRSS guidelines

Target Year FWOP FWP
0 1 1

1 1 0.0001
3 N/A 0.0001
5 N/A 1

6 N/A 1

50 1 1

3.2.9 WVA Results

Table C10:3-31. WVA Resultant AAHUSs for Isle de Jean Charles East Lower 540 Project
Site.

Isle de Jean Charles East Lower 540
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TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 111524
B. Open Water Habitat Net AAHUs = -792.40
Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5 691.32

Table C10:3-32. WVA Resultant AAHUSs for Isle de Jean Charles East Middle 509 Project
Site.

Isle de Jean Charles East Middle 509
TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 40025
B. Open Water Habitat Net AAHUs = 167.18
Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5 348.46

Table C10:3-33. WVA Resultant AAHUs for Isle de Jean Charles East Upper 1 711 Project
Site.

Isle de Jean Charles East Upper 1 711
TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 83136
B. Open Water Habitat Net AAHUs = -387.95
Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5 560.40

Table C10:3-34. WVA Resultant AAHUSs for Isle de Jean Charles East Upper 2 512 Project
Site.

Isle de Jean Charles East Upper 2 512
TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 489.75
B. Open Water Habitat Net AAHUs = -393.41
Net Benefits= (3.5XEMAAHUs+OWAAHUs)/4.5 293.49
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Table C10:3-35. WVA Resultant AAHUSs for Isle de Jean Charles West 703 Project Site.
Isle de Jean Charles West 703

TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 1062.79
B. Open Water Habitat Net AAHUs = -908.19
Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5 624.80
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3.3 North Barataria Bay Mitigation Site

Construction of the Morganza to the Gulf project including levees and water control
structures is expected to impact thousands of acres of coastal marshes. To mitigate for
those impacts, several sites are being investigated for use as marsh creation areas (MCA).
The North Barataria Project Group was evaluated with two WVAs for brackish/saline marsh
impacts mitigation and details of the WVA process are presented in this project information
sheet (PIS). USDA images dated 2023, together with field observations in summer 2024
were used to determine mitigation project construction net benefits. According to USACE,
mitigation project construction would begin in 2035, therefore, TYO (baseline year) would be
2034, and the end of the project life is target year TY50 in 2084. The USACE certified
Brackish and Saline Marsh Wetland Value Assessment Marsh Community Model for Civil
works (Version 2.0) (WVA Model) was used for this habitat analysis.

rw Eﬁ U.S. Fish & Wildlife Service Louisiana Ecological Services
i =\

Morganza to The Gulf - North Barataria Bav Brackish Saline Project Group
Saved to \\mvd.ds.usace.army.mifhmvn

s

0 5 Miles

L e AT |
April 30, 2023 USDA Imagery Water

Figure C10:3-1. Map of Brackish and Saline Marsh Mitigation Project — North Barataria Bay.
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3.3.1 Field Data Collection

WVA field data collection was conducted within the area delineated by polygons that make
up the Barataria East 214 and Barataria West 213 WVA areas on June 27, 2024 (Figure
C10:1-1). Transects were established across the MCAs that attempted to capture a
representative portion of the project area. A soil rake marked in tenths of feet was used to
measure water depth and to document the presence/absence of submerged aquatic
vegetation (SAV) approximately every 100 ft. If depths exceeded the length of the rake (4.5
ft), a stadia rod was used, or depth was noted as over 4 ft. The dominant species of
emergent vegetation were noted at the start and end of each transect in order to confirm
marsh type, and the transect start and end time were recorded for use in water depth
correction.

3.3.2 Marsh WVA Variable Determinations
3.3.2.1 Target Year selection

FWOP: Much of the project area is open water and will remain open water through TYS50;
therefore, only TY1 and TY50, the start and end of the project, were included.

FWP: Along with TY1 and TY50 from FWOP, we included TYs 3, 5, 6, as recommended in
the HSDRSS 2012 assumptions guidance. TYs 1-6 are assumed to represent major
changes in the area. TY1 is the first year of project construction when the area is filled with
material to supratidal conditions with no inputs from the surrounding environment (0%
functional marsh). By TY3 the created marsh platform is still considered, in part, non-
functioning marsh (15%) even if retention dikes may have been gapped or degraded. By
TY5 the created marsh is 50% functional. AT TY6 the marsh is now fully functional (100%),
and it is assumed that SAV (V2) and interspersion (V3) would become more optimal than
TYS.

3.3.3 V1 Percent Emergent Marsh
3.3.3.1 TYO conditions:

Current acres of land/water within each MCA were classified in ArcGIS Pro based on 2023
USDA imagery. The percent of existing marsh acres within each MCA were calculated and
entered as the TYO (Target year) value for V1 (Table C10:3-1. And Table C10:3-2).

3.3.3.2 TY 1-50 conditions:

The Marsh Impact Mitigation (MIMs) 3.11 spreadsheet is used to project marsh and water
acres and percentages in the Future Without Project (FWOP) and Future With Project
(FWP) TYs. The main inputs into the MIMs 3.11 spreadsheet are land loss, SLC,
subsidence, and accretion.
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3.3.3.3 Land loss:

Acres of land within the Coastal Master Plan (CMP) Integrated Compartment model (ICM)
polygons were calculated by USGS (1985-2020) (Figure C10:3-2). ICM polygons were
selected based on proximity to the MCA location. Compartment 214 was chosen for the
Barataria East WVA. Compartment 213 was chosen for Barataria West WVA. Future land
loss was calculated using a linear regression of historic land acres from the selected ICM
polygon (1985 — 2020) (Figure C10:3-3). The equation of each regression line along with the
TYO marsh and water acres was entered in the FWOP and FWP TY's to project land loss.

3.3.3.4 SLC:

Sea level change equations from the USACE Engineering Regulation (ER) 1100-2-8162 are
used for all three scenarios in the MIMs 3.11 spreadsheet. The equation for medium SLC,
which was used for the WVA analysis, is below. See ER 1100-2-8162 for more information.

E(t) = 0.0017t + bt2

where E(t) is the eustatic sea level change, in meters, as a function of t. The Eustatic sea
level change for the medium sea level change is -1.7 mm/year. b is a constant for the
modified National Research Council Curve I, which is 2.71 x 10-5.

3.3.3.5 Accretion data:

Mean accretion data were obtained from CRMS sites in the vicinity (mean of CRMS 3503,
3565, 4690). Feldspar data from each CRMS site were examined, and feldspar set series
with the greatest historical consistency were selected. The selected series were averaged
and applied to the model.

3.3.3.6 Subsidence:

Totals Subsidence (TS) was calculated using the sum of Deep Subsidence (DS) and
Shallow Subsidence (SS).

DS values were obtained from the Louisiana 2023 CMP Data Access Portal
(https://mpdap.coastal.la.gov/dataset/shallow-subsidence#map=12.57/29.95051/-
93.21243&geography=extraction_point&time=annual&year=52&scenario=A&selected=QAQ
C2101-QAQC2127&chart=2-52). SS values were calculated using the following formula
(SS= Mean CRMS Accretion - mean surface elevation change). Surface Elevation Change
(SEC) data was obtained from CRMS RSET data (mean of CRMS 3503, 3565, 4690). Mean
accretion and TS were both used as inputs into the MIMS RSLC tab to estimate the effects
of RSLC on the rate of land loss in the project area.
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Figure C10:3-2. ICM Compartments 213 and 214 from LA state Master Plan/USGS and
Barataria East and West WVA areas.
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Figure C10:3-3 Barataria West 213 and Barataria East 214 acres of marsh each year from
1985 to 2020 with regression line.

Table C10:3-1. Barataria East 214 Marsh percentages under the Intermediate SLC scenario
for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh |[FWP Percent Marsh
0 2.1% 2%

1 2% 2%

3 N/A 16.4%

5 N/A 49.7%

6 N/A 97.1%

50 0.1% 53.4%
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Table C10:3-2. Barataria West 213 marsh percentages under the Intermediate SLC scenario

for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh [FWP Percent Marsh
0 2.1% 2%

1 2.1% 2.1%

3 N/A 16.7%

5 N/A 50.5%

6 N/A 98.8%

50 1.3% 71.9%

3.3.4 V2 Percent Submerged Aquatic Vegetation

The number of samples with SAV present was divided by the total number of samples for all
of the transects combined within the WVA area to give the percentage of SAV coverage.
That number is used as the TYO value. We detected no SAV in Barataria East 214 or in

Barataria West 213 so TYO is 0% for both (Tables C10:3-2 and C10:3-3). Following the 2012
HSDRSS guidelines, it was assumed that no SAV would occur in other TY's for either FWOP
or FWP (Tables C10:3-3 and C10:3-4).

Table C10:3-3. Barataria East 214 SAV percentages with future values estimated using

HSDRSS guidelines
Target Year FWOP Percent SAV [FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
50 0% 0%
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Table C10:3-4. Barataria West 213 SAV percentages with future values estimated using

HSDRSS guidelines
Target Year FWOP Percent SAV [FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
50 0% 0%

3.3.5 V3 Interspersion

Interspersion was estimated for TYO by visually comparing the project area marsh condition
in GIS to the guidance images in the WVA Model documentation. When the project contains
multiple areas with very different interspersion values, we may report multiple classes with
the corresponding percentage of the project area for which they apply. For FWOP we
assume that V3 will not change because for mitigation project areas the interspersion is
usually already Class 5 due to extensive open water. For FWP, assumptions for projections
of interspersion in TYs 1-6 relied on the 2012 HSDRSS along with consideration for the
percentage of marsh indicated by V1 (Tables C10:3-5 and C10:3-6).

For Barataria East 214, interspersion increases for TY50 because of the projected loss of
about half of the land existing in TY6 and the known exposure to wave energy (Table C10:3-
5).

Table C10:3-5. Barataria East 214 interspersion values estimated using GIS and HSDRSS
guidelines for TY0-TY50.

Target Year FWOP FWP
0 Class 5 - 100% Class 5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 — 100%
5 N/A Class 3 — 50%
Class 2 — 50%
6 N/A Class 2 — 100%
50 Class 5 - 100% Class 3 — 50%
Class 4 — 50%
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For Barataria West 213, interspersion increases somewhat for TY50 because of the
projected loss of about one third of the land existing in TY6 and the limited exposure to wave
energy (Table C10:3-6).

Table C10:3-6. Barataria West 213 interspersion values estimated using GIS and HSDRSS
guidelines for TYO-TY50.

Target Year FWOP FWP
0 Class 5 - 100% Class 5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 — 100%
5 N/A Class 3 — 50%
Class 2 — 50%
6 N/A Class 2 — 100%
50 Class 5 - 100% Class 3 — 100%

3.3.6 V4 Percent Shallow Open Water

Water depths for Barataria East 214 and Barataria West 213 were corrected using data from
the USGS gauge “Hackberry Bay NW of Grand Isle, LA — 073802512” to account for
variability at the time of sampling due to tides, weather, etc. To calculate a correction factor,
the water level at the start and end of sampling was averaged, and this value was subtracted
from the 10-year mean water level. This correction factor was subtracted from all the water
depths collected in the field to get the adjusted water depth value. The number of adjusted
water depth values that were equal to 1.5 feet or less were divided by the total number of
water depth samples. That percentage was recorded in the WVA model as the value of
Shallow Open Water (SOW) for TYO. For subsequent TYs, the amount of RSLC calculated
in the MIMs 3.11 (V1 earlier) spreadsheet was applied to the TYO water depths and the
percentage of shallow open water was recalculated. For FWP, we assumed that initially
100% of open water formed after marsh creation would be less than or equal to 1.5 feet.
Over time some of that shallow water would become deeper. Based on the 2012 HSDRSS
guidelines that 15% of shallow open water will become deep water by TY50, we are
assuming that 20% shallow open water will become deep by TY50 (Tables C10:3-7 and
C10:3-8).
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Table C10:3-7. Barataria East 214 percentage of SOW from TY0-50 based on MIMS 3.11
calculations and HSDRSS guidelines.

Target Year FWOP Percent SOW [FWP Percent SOW
0 8% 8%

1 8% 100%

3 N/A 100%

5 N/A 100%

6 N/A 100%

50 0% 80%

Table C10:3-8. Barataria West 213 percentage of SOW from TY0-50 based on MIMS 3.11

calculations and HSDRSS guidelines.

Target Year FWOP Percent SOW [FWP Percent SOW
0 29% 29%

1 26% 100%

3 N/A 100%

5 N/A 100%

6 N/A 100%

50 0% 80%

3.3.7 VS5 Average Growing Season Salinity

Information from the Louisiana 2023 CMP Data Access Portal
(https://mpdap.coastal.la.gov/dataset/salinity#map=12.57/29.95051/-
93.21243&geography=extraction_point&aggregate=mean&time=annual&year=52&scenario=
A&selected=QAQC2101-QAQC2127&chart=2-52) was used to determine the average
annual salinity projections for the project area for all TYs based on the CMP ICM. The model
provides a 52-year projection that begins in 2019. Projected annual mean salinity data for
the CRMS6303 and CRMS3565 stations near the WVA project areas Barataria East 214
and Barataria West 213, respectively, were downloaded and charted (Figures C10:3-4 and
C10:3-5). A linear regression was performed on the data, and the resulting values from the
regression line were used as the annual salinity mean values for the appropriate target years
(Tables C10:3-9 and C10:3-10).
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Figure C10:3-4. Projected average annual salinities for CRMS6303 station with regression

line that were used for Barataria East 214.

Table C10:3-9. Mean annual salinity values for Barataria East 214 based on CMP ICM

salinity regression equation

Target Year FWOP FWP
0 3.5 4.0

1 3.7 3.7

3 N/A 4.0

5 N/A 4.4

6 N/A 4.5
50 134 134
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Figure C10:3-5. Projected average annual salinities for CRMS3565 station with regression
line were that were used for Barataria East 213.

Table C10:3-10. Mean annual salinity values for Barataria West 213 based on CMP ICM
salinity regression equation.

Target Year FWOP FWP
0 2.6 3

1 2.7 2.7

3 N/A 2.8

5 N/A 3.0

6 N/A 3.1
50 7.1 7.1

3.3.8 V6 Access Value

The V6 Calculator tab in the model was used to assign structure ratings to all impediments
to water flow in or out of the WVA area to get a total access value from 1 (open system) to
0.0001 (solid plug; no water flow). The Barataria East 214 and Barataria West 213 sites are
open systems with no impediments to water and materials exchange. Thus, V6 is 1.0 for all
TYs under FWOP HSDRSS 2012 assumptions for marsh creation were followed for FWP.
Access value in FWP is assumed to be 0.0001 for TYs 1-3 due to retention dikes, etc. and 1
by TY 5 when dikes have been gapped or degraded and water is able to flow through the
system (Tables C10:3-11 and C10:3-12).
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Table C10:3-11. Barataria East 214 total access values based on field/desktop observations

and HSDRSS guidelines

Target Year FWOP FWP

0 1 1

1 1 0.0001

3 N/A 0.0001

5 N/A 1

6 N/A 1

50 1 1

Table C10:3-12. Barataria West 213 total access values based on field/desktop
observations and HSDRSS guidelines

Target Year FWOP FWP
0 1 1
1 1 0.0001
3 N/A 0.0001
5 N/A 1
6 N/A 1
50 1 1

3.3.9 WVA Results

Table C10:3-13. WVA Resultant AAHUSs for Barataria West Project Site.

TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 3720.66
B. Open Water Habitat Net AAHUs = -1591.15
Net Benefits= (2.6xEMAAHUs+OWAAHUs)/3.6 2245.16
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Table C10:3-14. WVA Resultant AAHUSs for Barataria East Project Site

TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 1661.16
B. Open Water Habitat Net AAHUs = -1174.27
Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5 1031.07
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3.4 West Terrebonne Mitigation Site

Construction of the Morganza to the Gulf project including levees and water control
structures is expected to impact thousands of acres of coastal marshes. To mitigate for
those impacts, several sites are being investigated for use as marsh creation areas (MCA).
The West Terrebonne Project Group was evaluated with three separate WVAs for
brackish/saline marsh impacts mitigation and details of the WVA process are presented in
this project information sheet (PI1S). USDA images dated 2023, together with field
observations in summer 2024 were used to determine mitigation project construction net
benefits. According to USACE, mitigation project construction would begin in 2035,
therefore, TYO (baseline year) would be 2034, and the end of the project life is target year
TY50 in 2084. The USACE certified Brackish and Saline Marsh Wetland Value Assessment
Marsh Community Model for Civil works (Version 2.0) (WVA Model) was used for this habitat
analysis.

U.S. Fish & Wildlife Service Louisiana Ecological Services
Morganza to The Gulf - West Terrebonne Brackish Saline Project Group

0 '1Mie
Lieal
April 30, 2023 USDA Imagery

Figure C10:4-1. Map of Brackish and Saline Marsh Mitigation Project — West Terrebonne.
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3.4.1 Field Data Collection

WVA field data collection was conducted within the area delineated by polygons that make
up the West Terrebonne WVA areas (East, West, and Upper) on June 25, 2024 (Figures
C10:4-1 and C10:4-2). Transects were established across the MCAs that attempted to
capture a representative portion of the project area. A soil rake marked in tenths of feet was
used to measure water depth and to document the presence/absence of submerged aquatic
vegetation (SAV) approximately every 100 ft. If depths exceeded the length of the rake (4.5
ft) a stadia rod was used. The dominant species of emergent vegetation were noted at the
start and end of each transect in order to confirm marsh type, and the transect start and end
time were recorded for use in water depth correction.

3.4.2 Marsh WVA Variable Determinations
3.4.2.1 Target Year selection:

FWOP: Much of the project area is open water and will remain open water through TY50;
therefore, only TY1 and TY50, the start and end of the project, were included.

FWP: Along with TY1 and TY50 from FWOP, we included TYs 3, 5, 6, as recommended in
the HSDRSS 2012 assumptions guidance. TYs 1-6 are assumed to represent major changes
in the area. TY1 is the first year of project construction when the area is filled with material to
supratidal conditions with no inputs from the surrounding environment (0% functional marsh).
By TY3 the created marsh platform is still considered, in part, non-functioning marsh (15%)
even if retention dikes may have been gapped or degraded. By TYS5 the created marsh is 50%
functional. AT TY6 the marsh is now fully functional (100%), and it is assumed that SAV (V2)
and interspersion (V3) would become more optimal than TY5.

3.4.3 V1 Percent Marsh

3.4.3.1 TYO conditions:

Current acres of land/water within each MCA were classified in ArcGIS Pro based on 2023
USDA imagery (Figure C10:1-1). The percent of existing marsh acres within each MCA were
calculated and entered as the TYO (Target year) value for V1 (Table C10:1-1).

3.4.3.2 TY 1-50 conditions:

The Marsh Impact Mitigation (MIMs) 3.11 spreadsheet is used to project marsh and water
acres and percentages in the Future Without Project (FWOP) and Future With Project (FWP)
TYs. The main inputs into the MIMs 3.11 spreadsheet are land loss, SLC, subsidence, and
accretion.
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3.4.3.3 Land loss:

Acres of land within the Coastal Master Plan (CMP) Integrated Compartment model (ICM)
polygons were calculated by USGS (1985-2020) (Figure C10:1-2). ICM polygons were
selected based on proximity to the MCA location as follows: Compartment 696 for the Lower
East WVA, compartment 956 for the Lower West WVA, and compartment 497 for the Upper
West WVA. Future land loss was calculated using a linear regression of historic land acres
from the selected ICM polygon (1985 — 2020) (Figure C10:1-3). The equation of each
regression line along with the TY0 marsh and water acres was entered in the FWOP and FWP
TYs to project land loss.

3.43.4 SLC:

Sea level change equations from the USACE Engineering Regulation (ER) 1100-2-8162 are
used for all three scenarios in the MIMs 3.11 spreadsheet. The equation for medium SLC,
which was used for the WVA analysis, is below. See ER 1100-2-8162 for more information.

E(t) = 0.0017t + btz

where E(t) is the eustatic sea level change, in meters, as a function of t. The Eustatic sea level
change for the medium sea level change is -1.7 mm/year. b is a constant for the modified
National Research Council Curve |, which is 2.71 x 10-5.

3.4.3.5 Accretion data:

Mean accretion data were obtained from CRMS sites in the vicinity as follows: CRMS 4455,
377,307, 354 for East and West Terrebonne and CRMS4 455 for Upper Terrebonne. Feldspar
data from each CRMS site were examined, and feldspar set series with the greatest historical
consistency were selected. The selected series were averaged and applied to the model.

3.4.3.6 Subsidence:

Totals Subsidence (TS) was calculated using the sum of Deep Subsidence (DS) and
Shallow Subsidence (SS).

DS values were obtained from the Louisiana 2023 CMP Data Access Portal
(https://mpdap.coastal.la.gov/dataset/shallow-subsidence#fmap=12.57/29.95051/-
93.21243&geography=extraction point&time=annual&year=52&scenario=A&selected=QAQC2101-
QAQC2127&chart=2-52). SS values were calculated using the following formula (SS= Mean
CRMS Accretion - mean surface elevation change). Surface Elevation Change (SEC) data
was obtained from CRMS RSET data (mean of CRMS 4455, 377, 307, 354 for East and
West Terrebonne and CRMS4 455 for Upper Terrebonne). Mean accretion and TS were
both used as inputs into the MIMS RSLC tab to estimate the effects of RSLC on the rate of
land loss in the project area.
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Figure C10:4-2. ICM Compartments from LA state Master Plan/USGS and West
Terrebonne: Lower East 696, Lower West 956, and Upper West 497 WVA areas.
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Figure C10:4-3 West Terrebonne: Lower East 696, Lower West 956, and Upper West
497acres of marsh each year from 1985 to 2020 with regression line.

Table C10:4-1. West Terrebonne Lower East 696 marsh percentages under the
Intermediate SLC scenario for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh | FWP Percent Marsh
0 1.6% 2%
1 1.6% 1.6%
3 N/A 16.2%
5 N/A 50.2%
6 N/A 98.6%
50 0.9% 69.7%
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Table C10:4-2. West Terrebonne Lower West 956 marsh percentages under the
Intermediate SLC scenario for FWOP and FWP TY 0-50

Target Year FWOP Percent Marsh | FWP Percent Marsh
0 0.5% 1%
1 0.5% 0.5%
3 N/A 15.3%
5 N/A 49.7%
6 N/A 98.8%
50 0.3% 70.8%

Table C10:4-3: West Terrebonne Upper 497 marsh percentages under the Intermediate SLC
scenario for FWOP and FWP TY 0-50

Target Year FWOP Percent FWP Percent Marsh
Marsh

0 0.7% 1%

1 0.7% 0.7%

3 N/A 15.5%

5 N/A 49.9%

6 N/A 99.1%

50 0.5% 74.3%

3.4.4 V2 Percent Submerged Aquatic Vegetation

The number of samples with SAV present was divided by the total number of samples for all
of the transects combined within the WVA area to give the percentage of SAV coverage. That
number is used as the TYO value. We detected no SAV in any of the West Terrebonne WVA
areas so TYO is 0% for all (Tables C10:4-3 to C10:4-5). Following the 2012 HSDRSS
guidelines, it was assumed that no SAV would occur in other TYs for either FWOP or FWP
(Tables C10:4-6 to C10:4-10).
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Table C10:4-4. West Terrebonne Lower East 696 SAV percentages with future values
estimated using HSDRSS guidelines

Target Year FWOP Percent SAV FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
50 0% 0%

Table C10:4-5. West Terrebonne Lower West 956 SAV percentages with future values
estimated using HSDRSS guidelines

Target Year FWOP Percent SAV | FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
50 0% 0%
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Table C10:4-6. West Terrebonne Upper 497 SAV percentages with future values estimated
using HSDRSS guidelines

Target Year FWOP Percent SAV | FWP Percent SAV
0 0% 0%
1 0% 0%
3 N/A 0%
5 N/A 0%
6 N/A 0%
50 0% 0%

3.4.5 V3 Interspersion

Interspersion was estimated for TYO by visually comparing the project area marsh condition
in GIS to the guidance images in the WVA Model documentation. When the project contains
multiple areas with very different interspersion values, we may report multiple classes with the
corresponding percentage of the project area for which they apply. For FWOP we assume
that V3 will not change because for mitigation project areas the interspersion is usually already
Class 5 due to extensive open water. For FWP, assumptions for projections of interspersion
in TYs 1-6 relied on the 2012 HSDRSS along with consideration for the percentage of marsh
indicated by V1 (Tables C10:4-11 to C10:4-15).

West Terrebonne Lower East 696: interspersion increases for TY50 because of the projected
loss of less than about 50% of the land existing in TY6 but likely exposed to Gulf of Mexico
wave energy by then.

West Terrebonne Lower West 956: interspersion increases for TY50 because of the projected
loss of only about 30% of the land existing in TY6 but likely exposed to Gulf of Mexico wave
energy by then.

West Terrebonne Upper 497: interspersion increases for TY50 because of the projected loss
of less than about 50% of the land existing in TY6 and but likely exposed to Gulf of Mexico
wave energy by then.
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Table C10:4-7. West Terrebonne Lower East 696 interspersion values estimated using GIS
and HSDRSS guidelines for TYO-TY50.

Target Year FWOP FWP

0 Class 5 - 100% Class 5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 — 100%
5 N/A Class 3 —50%

Class 2 — 50%
6 N/A Class 2 — 100%
50 Class 5 - 100% Class 4 — 100%

Table C10:4-8. West Terrebonne Lower West 956 interspersion values estimated using GIS
and HSDRSS guidelines for TYO-TY50.

Target Year FWOP FWP

0 Class 5 - 100% Class 5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 —100%
5 N/A Class 3 —50%

Class 2 — 50%
6 N/A Class 2 —100%
50 Class 5 - 100% Class 4 — 100%
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Table C10:4-9. West Terrebonne Upper 497 interspersion values estimated using GIS and

HSDRSS guidelines for TYO-TY50.

Target Year FWOP FWP

0 Class 5 - 100% Class5 - 100%
1 Class 5 - 100% Class5 - 100%
3 N/A Class 3 —100%
5 N/A Class 3 —50%

Class 2 — 50%
6 N/A Class 2 —100%
50 Class 5 - 100% Class 4 — 100%

3.4.6 V4 Percent Shallow Open Water

Water depths for West Terrebonne Project Group were corrected using data from the USGS
gauge “Caillou Lake (Sister Lake) SW of Dulac, LA - 07381349” to account for variability at
the time of sampling due to tides, weather, etc. To calculate a correction factor, the water
level at the start and end of sampling was averaged, and this value was subtracted from the
10-year mean water level. This correction factor was subtracted from all the water depths
collected in the field to get the adjusted water depth value. The number of adjusted water
depth values that were equal to 1.5 feet or less were divided by the total number of water
depth samples. That percentage was recorded in the WVA model as the value of Shallow
Open Water (SOW) for TYO. For subsequent TYs, the amount of RSLC calculated in the
MIMs 3.11 (V1 earlier) spreadsheet was applied to the TYO water depths and the
percentage of shallow open water was recalculated. For FWP, we assumed that initially
100% of open water formed after marsh creation would be less than or equal to 1.5 feet.
Over time some of that shallow water would become deeper. Based on the 2012 HSDRSS
guidelines that 15% of shallow open water will become deep water by TY50, we are
assuming that 20% shallow open water will become deep by TYS50 (Tables C10:4-16 to
C10:4-20).
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Table C10:4-10. West Terrebonne Lower East 696 percentage of SOW from TY0-50 based
on MIMS 3.11 calculations and HSDRSS guidelines.

Target Year FWOP Percent SOW | FWP Percent SOW
0 0% 0%
1 0% 100%
3 N/A 100%
5 N/A 100%
6 N/A 100%
50 0% 80%

Table C10:4-11. West Terrebonne Lower West 956 percentage of SOW from TY0-50 based
on MIMS 3.11 calculations and HSDRSS guidelines.

Target Year FWOP Percent SOW | FWP Percent SOW
0 0% 0%
1 0% 100%
3 N/A 100%
5 N/A 100%
6 N/A 100%
50 0% 80%
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Table C10:4-12. West Terrebonne Upper 497 percentage of SOW from TY0-50 based on
MIMS 3.11 calculations and HSDRSS guidelines.

Target Year FWOP Percent SOW | FWP Percent SOW
0 0% 0%
1 0% 100%
3 N/A 100%
5 N/A 100%
6 N/A 100%
50 0% 80%

3.47 VS5 Average Growing Season Salinity

Information from the Louisiana 2023 CMP Data Access Portal
(https://mpdap.coastal.la.gov/dataset/salinity#map=12.57/29.95051/-
93.21243&geography=extraction_point&aggregate=mean&time=annual&year=52&scenario=
A&selected=QAQC2101-QAQC2127&chart=2-52) was used to determine the average
annual salinity projections for the project area for all TYs based on the CMP ICM. The model
provides a 52-year projection that begins in 2019. Projected annual mean salinity data for
the CRMS stations near the WVA project areas were downloaded and charted (Figures
C10:4-9 to C10:4-13) A linear regression was performed on the data, and the resulting
values from the regression line were used as the annual salinity mean values for the
appropriate target years (Tables C10:4-21 to C10:4-25).
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Figure C10:4-4. Projected average annual salinities for CRMS0307 station with regression
line.

Table C10:4-13. Mean annual salinity values for West Terrebonne Lower East 696 based on
CMP ICM CRMSO0307 salinity regression equation

Target Year FWOP FWP
0 12.7 13

1 12.8 12.8

3 N/A 13.0

5 N/A 13.1

6 N/A 13.2

50 17.6 17.6
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CRMS0377 Avg. Annual Salinity
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Figure C10:4-5. Projected average annual salinities for CRMS0377 station with regression
line.

Table C10:4-14. Mean annual salinity values for West Terrebonne Lower West 956 based
on CMP ICM CRMSO0377 salinity regression equation.

Target Year FWOP FWP
0 19.2 19
1 19.2 19.2
3 N/A 19.3
5 N/A 19.3
6 N/A 19.4
50 20.7 20.7
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CRMS4455 Avg. Annual Salinity
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Figure C10:4-6. Projected average annual salinities for CRMS4455 station with regression
line.

Table C10:4-15. Mean annual salinity values for West Terrebonne Upper 497 based on
CMP ICM CRMS4455 salinity regression equation.

Target Year FWOP FWP
0 15.8 16
1 15.9 15.9
3 N/A 15.9
5 N/A 16.0
6 N/A 16.1
50 18.2 18.2
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3.4.8 V6 Access Value

The V6 Calculator tab in the model was used to assign structure ratings to all impediments
to water flow in or out of the WVA area to get a total access value from 1 (open system) to
0.0001 (solid plug; no water flow). The West Terrebonne: Lower East 696, Lower West 956,
and Upper 497 sites are all open systems with no impediments to water and materials
exchange. Thus, V6 is 1.0 for all TYs under FWOP, HSDRSS 2012 assumptions for marsh
creation were followed for FWP. Access value in FWP is assumed to be 0.0001 for TYs 1-3
due to retention dikes, etc. and 1 by TY 5 when dikes have been gapped or degraded and
water is able to flow through the system (Tables C10:4-26, C10:4-27, C10:4-29, C10:4- 30).

Table C10:4-16. West Terrebonne Lower East 696 total access values based on
field/desktop observations and HSDRSS guidelines

Target Year FWOP FWP
0 1 1
1 1 0.0001
3 N/A 0.0001
5 N/A 1
6 N/A 1
50 1 1

Table C10:4-17. West Terrebonne Lower West 956 total access values based on
field/desktop observations and HSDRSS guidelines

Target Year FWOP FWP
0 1 1
1 1 0.0001
3 N/A 0.0001
5 N/A 1
6 N/A 1
50 1 1
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Table C10:4-18. West Terrebonne Upper 497 total access values based on field/desktop
observations and HSDRSS guidelines

Target Year FWOP FWP
0 1 1
1 1 0.0001
3 N/A 0.0001
5 N/A 1
6 N/A 1
50 1 1

3.4.9 WVA Results

Table C10:4-19. WVA Resultant AAHUs for West Terrebonne Lower East Project Site.

TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 1978.09
B. Open Water Habitat Net AAHUs = -1396.00
Net Benefits= (3.5XEMAAHUs+OWAAHUs)/4.5 1228.29

Table C10:4-20. WVA Resultant AAHUs for West Terrebonne Lower West Project Site.
TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 2011.81
B. Open Water Habitat Net AAHUs = -1434.53
Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5 1245.96

Table C10:4-21. WVA Resultant AAHUs for West Terrebonne Upper Project Site.
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TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 4632.64
B. Open Water Habitat Net AAHUs = -3316.66
Net Benefits= (3.5XEMAAHUs+OWAAHUs)/4.5 2866.13

3.5 Potential Mitigation Sites Summary

Based on our preliminary WVAs it appears that all sites are relatively similar in terms of
mitigation potential. Once engineering surveys are complete, more detailed WVAs should be
done during advanced engineering design to determine the true expected mitigation
potential of the chosen mitigation site(s) to ensure appropriate sizing of the projects to
ensure complete satisfaction of the mitigation requirement.

4 FRESH/INTERMEDIATE MARSH
4.1 Avoca Island Mitigation Site

Figure C10:2-1. Map of Fresh and Intermediate Marsh Mitigation Project — Avoca Island
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For consistency between sites until field data can be obtained, the Avoca Island site was
assumed to be mostly deep (over 1.5 ft) open water with minimal emergent vegetation and
little to no SAV. Habitat was representative of fresh/intermediate marsh. The land loss rates
for the Avoca Island site were taken from the Coastal Master Plan, Land Loss Polygon #166.
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Figure C10:2-2. Marsh acreage data from polygon 166 reveals an increasing acreage trend.

4.1.1 V1 Percent Emergent Marsh

The average 1985-2020 loss rate for this area (relative to the predicted 1985 acreage of
16,958 ac) = -0.427%/year. Baseline marsh acreage and marsh loss rate information was
plugged into the MIMs version 3.11 spreadsheet. For these quick assessments, a simplifying
assumption of no existing marsh within the mitigation polygon was used.

RPEDS version_FY25



Breaux, Catherine
I would change this to habitat since below Ronny made the assumption of 0 acres of marsh.
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Table C10:2-1. % Emergent Marsh for FWOP and FWP by Target Year O, 1, 3, 5, 6, and 50.

Target Year FWOP Percent FWP Percent March
Marsh

0 % 0%

1 0% 0%

3 15%

5 50%

6 100%

50 0% 100%

4.1.2 V2 Percent Submerged Aquatic Vegetation

SAV was observed during the field visit to this location. We are assuming maintenance of
SAV in this area throughout the project life because salinities will likely maintain over time

with RSLR due to freshwater influence from the Atchafalaya into the GIWW and eventually
the project area. A % aquatic vegetation of 50% was assumed for FWOP and FWP.

Table C10:2-2. Percent Submerged Aquatic Vegetation for FWOP and FWP by Target Year
0, 1, 3, 5, 6, and 50.

Target Year FWOP Percent FWP Percent
Aquatic Vegetation | Aquatic Vegetation
0 50% 50%
1 50% 50%
3 50%
5 50%
6 50%
50 50% 50%
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Breaux, Catherine
It looks like it was assumed there would be no existing marsh at this site. 

O'connor, Hugh G
Assuming no marsh as a quick assessment
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4.1.3 V3 Interspersion

Under FWOP the site is almost entirely deep (greater than 1.5 ft) open water (Class 5). For
FWP, TY1 is a Class 3 (carpet marsh), as is standard convention for newly created marsh.
By TY 50 we assume the site will be mainly Class 3 with some Class 2 caused by natural

hydrology reshaping the marsh as initially built.

Table C10:2-3. Interspersion for FWOP and FWP by Target Year 0, 1, 3, 5, 6, and 50.

Target Year

FWOP V3

FWP V3

Class 5 -100%

Class 5 - 100%

Class 5 -100%

Class 3 - 100%

Class 3 - 100%

0
1
3
5

Class 3 - 50%
Class 2- 50%

6

Class 2- 100%

50

Class 5 -100%

Class 3 - 50%
Class 4- 50%

4.1.4 V4 Percent Shallow Open Water

Water depth measurements showed that no shallow open water (less than 1.5 feet) occurred
within the site and none is expected to develop under FWOP. For FWP we assume there will

be 100% shallow open water in TY1 but that number is assumed to drop to 0% by TY 50.

Table C10:2-4. Percent Shallow Open Water for FWOP and FWP by Target Year 0, 1, 3, 5,

6, and 50.

Target Year FWOP Percent FWP Percent Open
Open Water Less Water Less than 1.5
than 1.5 Deep Deep

0 0% 0%

1 0% 100%

3 100%

5 100%

6 0%

50 0% 0%
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Breaux, Catherine
Is the data actually from this site?  Same question for all three sites.  
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4.1.5 VS5 Average Growing Season Salinity

There are no CRMS gages within the project area so two nearby CRMS gages (CRMS5035
and CRMS0490) were used to estimate salinity.

Table C10:2-5. Growing Season Salinity (in ppt) for FWOP and FWP by Target Year 0, 1, 3,

5, 6, and 50.
Target Year FWOP & FWP
Salinity (ppt)
0 0.1
1 0.1
3 0.1
5 0.1
6 0.1
50 0.1

4.1.6 V6 Access Value

Due to time limitations, for simplification all V6s set to 1.0 for all TYs. Thus, V6 is 1.0 for all
TYs under both FWOP and @P.

4.1.7 WVA Results:

Table C10:2-6. WVA Resultant AAHUSs for Avoca Island Project Site.

TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 63.20
B. Open Water Habitat Net AAHUs = -73.01
Net Benefits=(2. 1xEMAAHUs+OWAAHUS)/ 31 20.61
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Breaux, Catherine
We are assuming there wont be a need for containment dikes at this site?

O'connor, Hugh G
For simplification (time limitiations) all V6 were made 1.0 for all Tys.
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4.2 GIWW Mitigation Site

Image & 2025TAIrbus

Figure C10:3-1. Map of Fresh and Intermediate Marsh Mitigation Project — GIWW.

For consistency between sites until field data can be obtained, the GIWW site was assumed
to be mostly deep (over 1.5 ft) open water with minimal emergent vegetation and little to no
SAV. Habitat was representative of fresh/intermediate marsh. The land loss rates for the
Avoca Island site were taken from the Coastal Master Plan, Land Loss Polygon #147.

Marsh acreage data from polygon 147 reveals a decreasing acreage trend.

71 RPEDS version_FY25



Morganza to the Gulf of Mexico, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C — Attachment 10 — Mitigation Site WVA Assumptions

18,000
16,000 oo

L [
.......... d
14,000 ° o.....o .... N....09.... ....'..‘.?......!,

Acres

12,000
10,000
8,000
6,000 y =-30.25x + 74775
4,000 R?2=0.2212

2,000

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Figure C10:3-2. Marsh acreage data from polygon 147 reveals a decreasing acreage trend.

4.2.1 V1 Percent Emergent Marsh

The average 1985-2020 loss rate for this area (relative to the predicted 1985 acreage of
38,735 ac) = -0.075%/year. Baseline marsh acreage and marsh loss rate information was
plugged into the MIMs version 3.11 spreadsheet. For these quick assessments, a
simplifying assumption of no existing marsh within the mitigation polygon was used.

Table C10:3-1. Percent Emergent Marsh for FWOP and FWP by Target Year O, 1, 3, 5, 6,

and 50.
Target Year FWOP Percent FWP Percent March
Marsh
0 0% 0%
1 0% 0%
3 15%
5 50%
6 100%
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50

0%

74%

4.2.2 V2 Percent Submerged Aquatic Vegetation

SAV was observed during the field visit to this location. We are assuming maintenance of
SAV in this area throughout the project life because salinities will likely maintain over time
despite RSLR due to freshwater influence from the Atchafalaya into the GIWW and
eventually the project area. A % aquatic vegetation of 50% was assumed for FWOP and

FWP.

Table C10:3-2. Percent Submerged Aquatic Vegetation for FWOP and FWP by Target Year
0, 1, 3, 5, 6, and 50.

Target Year FWOP Percent FWP Percent
Aquatic Vegetation | Aquatic Vegetation
0 50% 50%
1 50% 50%
3 50%
5 50%
6 50%
50 50% 50%

4.2.3 V3 Interspersion

Under FWOP the site is almost entirely deep (greater than 1.5 ft) open water (Class 5). For
FWP, TY1 and TY3 are Class 5(carpet marsh), as is standard convention for newly created
marsh. By TY 5 we assume the site will be mainly Class 3. By TY 50 we assume the marsh
have a Class 1 interspersion.
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Table C10:3-3. V3 Interspersion for FWOP and FWP by Target Year 0, 1, 3, 5, 6, and 50.

Target Year FWOP FWP Interspersion
Interspersion Class | Class

0 Class 5 - 100% Class 5 - 100%

1 Class 5 - 100% Class 3 - 100%

3 Class 3 - 100%

5 Class 3 - 50%
Class 2- 50%

6 Class 2- 100%

50 Class 5 - 100% Class 3 - 50%
Class 2- 50%

4.2.4 V4 Percent Shallow Open Water

Water depth measurements showed that no shallow open water (less than 1.5 feet) occurred
within the site. For FWP we assume there will be 90/4-shallow open water in TY1 but that
number is assumed to drop to 73% by TY 50. The reasons percent open water less than 1.5
feet does not decrease lower than 70% is because the site is somewhat inland and is
therefore more protected from factors like wave fetch and the water is more fresh.

Table C10:3-4. Percent Shallow Open Water for FWOP and FWP by Target Year 0, 1, 3, 5,

6, and 50.

Target Year FWOP Percent FWP Percent Open
Open Water Less Water Less than 1.5
than 1.5 Deep Deep

0 0% 0%

1 0% 90%

3 90%

5 80%
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Breaux, Catherine
The Falgout site uses 90% to 40%.  The Lake Salvador site is maintained at 95%.  We are going to have to explain why each site is different. Do you know?  We can put our heads together to figure it out if you don’t. I'm assuming Falgout is more exposed, Delta is more inland and better protected, and Salvador is a lake rim which often are shallow though this is a large lake with a lot of wave fetch.  It also has to do with the land loss rates in V1.

O'connor, Hugh G
This WVA is more refined because it was chosen to focus on more closely. More inland protected, fresher area, less wave fetch - why it only dropped to 70%


Morganza to the Gulf of Mexico, Louisiana, Hurricane and Storm Damage Risk Reduction Project
Appendix C — Attachment 10 — Mitigation Site WVA Assumptions

6 80%

50 0% 73%

4.2.5 VS5 Average Growing Season Salinity

There are no CRMS gages within the project area so two nearby CRMS gages (CRMS5035
and CRMS0490) were used to estimate salinity.

Table C10:3-5. Growing Season Salinity for FWOP and FWP by Target Year O, 1, 3, 5, 6,

and 50.
Target Year FWOP & FWP
Salinity (ppt)
0 0.1
1 0.1
3 0.1
5 0.1
6 0.1
50 0.1

4.2.6 V6 Access Value

Due to time limitations, for simplification all V6s set to 1.0 for all TYs. Thus, V6 is 1.0 for all
TYs under both FWOP and FWP.

4.2.7 WVA Results

Table C10:3-6. WVA Resultant AAHUs for GIWW Project Site.

TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A_ Emergent Marsh Habitat Net AAHUs = 67 81
B. Open Water Habitat Net AAHUs = -62.28
Met Benefits=(2. 1xEMAAHUs+OWAAHUS)/3 1 25.84
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4.3 Delta Farms Mitigation Site

Figure C10:4-1. Map of Fresh and Intermediate Marsh Mitigation Project — Delta Farms.

The Delta Farms site is mostly deep (over 1.5 ft) open water with minimal emergent
vegetation little SAV at the time of sampling. The site is protected from wave action by
existing surrounding marsh. Habitat was representative of fresh/intermediate marsh. The

land loss rates for the Delta Farms site were taken from the Coastal Master Plan, Land Loss
Polygon #187.
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After a field visit, this site’s WVA was chosen to be revisited and refined therefore more TYs
were chosen, and a more in-depth analysis was performed.

Marsh acreage data from polygon 187 reveals an increasing acreage trend.
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Figure C10:4-2. Marsh acreage data from polygon 187 reveals an increasing acreage trend.

4.3.1 V1 Percent Emergent Marsh

The average 1985-2020 loss rate for this area (relative to the predicted 1985 acreage of
38,735 ac) = -0.075%/year. Baseline marsh acreage and marsh loss rate information was
plugged into the MIMs version 3.11 spreadsheet. For these quick assessments, a
simplifying assumption of no existing marsh within the mitigation polygon was used.

Table C10:4-1. Percent Emergent Marsh for FWOP and FWP by Target Year O, 1, 3, 5, 6,

and 50.
Target Year FWOP Percent FWP Percent March
Marsh
0 0% 0%
1 0% 0%
3 15%
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5 50%
6 100%
50 0% 95%

4.3.2 V2 Percent Submerged Aquatic Vegetation

Little SAV was observed during the field visit to this location. Based on field observations of
less than 1% aquatic vegetation, a V2 of 0% was used for the FWOP WVA. For FWP
aquatic vegetation is expected to begin at 0% and reach 60% by TYS50. This is based on the
fact that, though there was little SAV at the site, some SAV was present and could increase
as a healthier marsh environment (increased shallow water, decreased wave fetch,
maintaining fresh conditions from nearby diversion influence, etc.) is developed.

Table C10:4-2. Percent Submerged Aquatic Vegetation for FWOP and FWP by Target Year
0, 1, 3, 5, 6, and 50.

Target Year FWOP Percent FWP Percent
Aquatic Vegetation | Aquatic Vegetation

0 0% 0%

1 0% 10%

3 30%

5 50%

6 60%

50 0% 60%

4.3.3 V3 Interspersion

Under FWOP the site is almost entirely deep (greater than 1.5 ft) open water (Class 5). For
FWP, TY1 and TY3 are Class 5(carpet marsh), as is standard convention for newly created
marsh. By TY 5 we assume the site will be mainly Class 3. By TY 50 we assume the marsh
have a Class 1 interspersion.

Table C10:4-3. V3 Interspersion for FWOP and FWP by Target Year 0, 1, 3, 5, 6, and 50.
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Target Year FWOP FWP Interspersion
Interspersion Class | Class

0 Class 5 - 100% Class 5 - 100%

1 Class 5 - 100% Class 5 - 100%

3 Class 3 - 100%

5 Class 3 - 50%
Class 2- 50%

6 Class 2- 100%

50 Class 5 - 100% Class 3 - 50%
Class 4- 50%

4.3.4 V4 Percent Shallow Open Water

Water depth measurements showed that no shallow open water (less than 1.5 feet) occurred
within the site. For FWP we assume there will be o shallow open water in TY1 but that
number is assumed to drop to 70% by TY 50. The reasons percent open water less than 1.5
feet does not decrease lower than 70% is because the site is somewhat inland and is
therefore more protected from factors like wave fetch and the water is more fresh.
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Breaux, Catherine
The Falgout site uses 90% to 40%.  The Lake Salvador site is maintained at 95%.  We are going to have to explain why each site is different. Do you know?  We can put our heads together to figure it out if you don’t. I'm assuming Falgout is more exposed, Delta is more inland and better protected, and Salvador is a lake rim which often are shallow though this is a large lake with a lot of wave fetch.  It also has to do with the land loss rates in V1.

O'connor, Hugh G
This WVA is more refined because it was chosen to focus on more closely. More inland protected, fresher area, less wave fetch - why it only dropped to 70%
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Table C10:4-4. Percent Shallow Open Water for FWOP and FWP by Target Year 0, 1, 3, 5,

6, and 50.

Target Year FWOP Percent FWP Percent Open
Open Water Less Water Less than 1.5
than 1.5 Deep Deep

0 0% 0%

1 0% 95%

3 95%

5 93%

6 92%

50 0% 70%

4.3.5 V5 Average Growing Season Salinity

CRMS gage CRMS4218 was used to determine salinity in the project area. Salinity is
expected to increase slightly due to the effects of relative sea level rise.

Table C10:4-5. Growing Season Salinity for FWOP and FWP by Target Year 0, 1, 3, 5, 6,

and 50.
Target Year FWOP & FWP
Salinity (ppt)
0 1
1 1
3 1
5 1
6 1
50 2
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4.3.6 V6 Access Value

The evaluation site is an open system with no impediments to water and materials
exchange. Thus, V6 is 1.0 for most TYs under both FWOP and FWP. The exception to this
is TY1 of FWP where access is expected to be close to 0. We assume TY1 will have an
access value of close to 0 due to the assumed use of containment dikes at the time of
construction. Natural hydrologic processes are expected to remedy the low access value.

4.3.7 WVA Results

Table C10:4-6. WVA Resultant AAHUSs for Delta Farms Project Site.

TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 66.37

B. Open Water Habitat Net AAHUs = -15.58
Net Benefits=(2. 1xEMAAHUs+OWAAHUs)/3.1 39.93
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4.4 Lake Salvador Mitigation Site

(anar, CONANP, Esri, HERE, Garmmin, Foursgu

Figure C10:5-1. Map of Fresh and Intermediate Marsh Mitigation Project — Lake Salvador.

The Lake Salvador site is mostly deep (over 1.5 ft) open water with minimal emergent
vegetation and little to no SAV at the time of sampling. We could not sample as much of the
site as we would have hope due to low fuel in the airboat, but we were able to get an
acceptable sample for a preliminary WVA. This site is subject to high amounts of wave
action. The land loss rates for the Delta Farms site were taken from the Coastal Master
Plan, Land Loss Polygon #197.
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Marsh acreage data from polygon 197 reveals an increasing acreage trend, but because of
wave action at this site (due to the proximity to Lake Salvador) it is very likely there is a
decreasing acreage trend within the site.
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Figure C10:5-2. Marsh acreage data from polygon 197 reveals an increasing acreage trend.

4.4.1 V1 Percent Emergent Marsh

The average 1985-2020 loss rate for this area (relative to the predicted 1985 acreage of
26,286 ac) = -0.081%/year. Baseline marsh acreage and marsh loss rate information was
plugged into the MIMs version 3.11 spreadsheet. For these quick assessments, a simplifying
assumption of no existing marsh within the mitigation polygon was used.
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Table C10:5-1. Percent Emergent Marsh for FWOP and FWP by Target Year O, 1, 3, 5, 6,

and 50.
Target Year FWOP Percent FWP Percent March
Marsh
0 0% 0%
1 0% 0%
3 15%
5 30%
6 100%
50 0% 95%

4.4.2 V2 Percent Submerged Aquatic Vegetation

Little to no SAV was observed during the field visit to this location. This may be due to wave
action from Lake Salvador. We are assuming some recruitment of SAV in this area at the
end of the project life. A % aquatic vegetation of 0% was assumed for FWOP. For FWP it is
assumed % aquatic vegetation will reach 50% by TY1 and maintain those levels throughout
the project life.

Table C10:5-2. Percent Submerged Aquatic Vegetation for FWOP and FWP by Target Year
0, 1, 3, 5, 6, and 50.

Target Year FWOP Percent FWP Percent
Aquatic Vegetation | Aquatic Vegetation

0 0% 0%

1 0% 50%

3 50%

5 50%

6 50%

50 0% 50%
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4.4.3 V3 Interspersion

Under FWOP the site is almost entirely deep (greater than 1.5 ft) open water (Class 5). For
FWP, TY1 is assumed to be Class 3 (carpet marsh) and TY50 is expected to be Class 1 due
to natural hydrologic processes.

Table C10:5-3. Interspersion for FWOP and FWP by Target Year 0, 1, 3, 5, 6, and 50.

Target Year FWOP FWP Interspersion
Interspersion Class | Class

0 Class 5 - 100% Class 5 - 100%

1 Class 5 - 100% Class 5 - 100%

3 Class 3 - 100%

5 Class 3 - 50%
Class 2- 50%

6 Class 2- 100%

50 Class 5 - 100% Class 3 - 50%
Class 4- 50%

4.4.4 V4 Percent Shallow Open Water

Water depth measurements showed that no shallow open water (less than 1.5 feet) occurred
within the site. For FWP we assume there will be 95% shallow open water in TY1 for
simplification and because of low land loss rates in the area, but the actual percentage of
shallow open water may be lower due to erosion from waves from the lake so more in-depth
WVAs should be conducted if this site is chosen to move forward for the next project phase.
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Table C10:5-4. Percent Shallow Open Water for FWOP and FWP by Target Year 0, 1, 3, 5,

6, and 50.

Target Year FWOP Percent FWP Percent Open
Open Water Less Water Less than 1.5
than 1.5 Deep Deep

0 0% 0%

1 0% 95%

3 95%

5 95%

6 95%

50 0% 95%

4.4.5 VS5 Average Growing Season Salinity

There are no CRMS gages within the project area so the CRMS3054 gage was used to
estimate salinity.

Table C10:5-5. Growing Season Salinity for FWOP and FWP by Target Year O, 1, 3, 5, 6,

and 50.
Target Year FWOP & FWP
Salinity (ppt)
0 0.1
1 0.1
3 0.1
5 0.1
6 0.1
50 0.1
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4.4.6 V6 Access Value

Due to time limitations, for simplification all V6s set to 1.0 for all TYs. Thus, V6 is 1.0 for all
TYs under both FWOP and %P.

4.4.7 WVA Results

Table C10:5-6. WVA Resultant AAHUSs for Lake Salvador Project Site.

TOTAL BENEFITS IN AAHUs DUE TO PROJECT

A. Emergent Marsh Habitat Net AAHUs = 70.90
B. Open Water Habitat Net AAHUs = -20.95
Net Benefits=(2.1XxEMAAHUs+OWAAHUSs)/3.1 41.27
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We are assuming there wont be a need for containment dikes at this site?

O'connor, Hugh G
For simplification (time limitiations) all V6 were made 1.0 for all Tys.
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4.5 Potential Mitigation Sites Summary

Based on our preliminary WVAs it appears that all sites are relatively similar in terms of
mitigation potential. Once engineering surveys are complete, more detailed WVAs should be
done during advanced engineering design to determine the true expected mitigation
potential of the chosen mitigation site(s) to ensure appropriate sizing of the projects to
ensure complete satisfaction of the mitigation requirement.

S LIST OF ACRONYMS AND ABBREVIATIONS

BLH Bottomland Hardwood

EPA Environmental Protection Agency
FWP Future With Project

FWOP Future Without Project

MTG Morganza to the Gulf

TY Target Year

WVA Wetland Value Assessment
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