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1. Morganza to the Gulf, Levee Reach F 
2026 SEA Alignment Impacts to Marsh 

Wetland Value Assessment Project Information Sheet 
 
 

Introduction 
To quantify impacts to wetland habitats over project life, the most current versions of the Civil Works Wetland 
Value Assessment (WVA) models (Brackish, and Saline Marsh Wetland Value Assessment Marsh Community 
Models for Civil works (Version 2.1)) were used. These models were Approved for Regional Use on 4 
December 2024 and this certification expires on 4 December 2031. Further information on these models may 
be obtained from the USACE, New Orleans District, RPEDS (https://ecolibrary.planusace.us/ (use the search 
term “WVA”)). 
 
Each model consists of: 1) a list of variables (V) that are considered important in characterizing fish and wildlife 
habitat; 2) a Suitability Index graph (for each variable), which defines the assumed relationship between habitat 
quality (Suitability Index) and different variable values; and 3) a mathematical formula that combines the 
Suitability Index for each variable into a single value for wetland habitat quality. That single value is referred to 
as the Habitat Suitability Index, or HSI. The Marsh WVA models consist of 6 variables: 1) Percent of wetland 
area covered by emergent vegetation, 2) Percent of open water area covered by aquatic vegetation, 3) Marsh 
edge and interspersion, 4) Percent of open water area ≤ 1.5 feet deep in relation to marsh surface, 5) Salinity, 
6) Aquatic organism access. 
 
The WVA models compare habitat values for three different conditions, existing, Future Without Project 
(FWOP), and Future With Project (FWP) across the Project’s life. Target years (TYs) are designated based on 
project implementation and anticipated future changes for each future condition. The TY0 represents the pre-
project condition and is the same for both the FWP and FWOP condition. The TY0 could be the existing 
condition as measured in the field or it could be forecasted from field measurements. 
Habitat types within the planned levee footprint were classified into non-habitat, bottomland hardwood (BLH), 
brackish/saline marsh, and water (Figures 1 and 2). Field data from WVA sampling events were used to inform 
classification.  
 
Habitat Classification 
Morganza to the Gulf Reach F habitat delineations were accomplished using ArcGIS Pro Geographic 
Information Systems (GIS) software version 3.3.2 - Supervised Classification method.  Digital 2023 aerial 
imagery from U.S. Department of Agriculture’s (USDA) National Aerial Imagery Program (NAIP) one-meter 
spatial resolution UTM NAD83 Zone 15 projection were the source imagery for the analysis. Representative 
spectral signatures for each habitat type were identified and captured to create the desired sample classes of 
water, marsh, bottomland hardwood (BLH) and non-wetland. Supervised Classification tool was run for each 
reach to categorize the construction footprints into the desired classes. Due to the inconsistency in color and 
textures of imagery across the reaches, the resulting classes needed manual refinement, mainly between 
existing levee/earthen roads and marsh environments. Polygon editing tools were used to heads up digitize 
and split and/or refine the lines between habitats. In addition to knowledge of aerial imagery spectral 
signatures, ground truthing sites were used to confirm and refine the habitat delineations. Project biologists 
were consulted during the mapping process to review draft assigned habitats and full review after final edits 
and acre calculations were complete.   
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Figure 1: Habitat classifications of the northern portion of Reach F  
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Figure 2: Habitat classifications of the southern portion of Reach F  
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Marsh Impact WVAs for Reach F Brackish and Saline Marsh - Polygon 464 (Brackish) and 477 
(Saline) 
 
It was determined that the levee would impact 61 acres of brackish marsh within Polygon 464.  Within Polygon 
477, 13.3 acres of saline marsh would be impacted with construction of the proposed project (Figure 3).  The 
total impact on marsh habitats for Reach F is 74.3 acres.  
 

 
Figure 3: Reach F habitat with ICM boundaries overlayed. The northern portion of Reach F is within ICM 464, 
and the southern portion of Reach F is within ICM 477 
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Marsh WVA Variable General Assumptions 
When the WVAs were completed, it was assumed that Reach F levee construction would begin in 2025, 
therefore, the TY0 (baseline yr) would be 2024, and the end of project life target year is 2084 (project life is 60 
years). 
 
V1- Percent of wetland area covered by emergent vegetation 
Persistent emergent vegetation plays an important role in coastal wetlands by providing foraging, resting, and 
breeding habitat for a variety of fish and wildlife species. These habitats serve as a source of detritus and 
energy for lower trophic organisms that form the basis of the food chain. This variable assigns an SI of 1.0 to 
emergent vegetation between 60% to 80% and assigns an SI of 0.1 to emergent vegetation of 0%. 
 
TY0 conditions FWOP and FWP: 
Current acres of marsh/water within the MTG alignment were classified in ArcGIS Pro based on 2023 USDA 
imagery. The percent of existing marsh acres in the ICMs within the MTG footprint were calculated and entered 
as the TY0 (Target year) value for V1 (see V1 subsections in section 3).  
TY 1-60 conditions FWOP:  
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.  
 
Land loss: 
Historic acres of land within the Coastal Master Plan (CMP) Integrated Compartment model (ICM) polygons 
were calculated by USGS (1985-2020). ICM polygons were selected based on proximity to the MTG alignment. 
Future land loss was predicted using a linear regression of historic land acres measured by USGS. The results 
of this linear regression were used to populate FWOP V1 values through TY60.  
 
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. 
 
Accretion data: 
An average accretion rate of 6.8 mm/year was used for this site (Jarvis et al. 2010, ERDC publication).  
 
Subsidence: 
The nearest water level gauge to the project area that is listed for use with the sea-level change curve 
calculator on USACE climate website was used to estimate the subsidence rate at 4.6 mm/yr (Bayou Petit 
Caillou, Gage # 76305).  
 
WVA Variables for Brackish Marsh Impacts 
 
V1 Percent Marsh – Future Without Project (FWOP) Under the Intermediate SLR scenario, the following marsh 



Reach F, Hurricane and Storm Risk Reduction Project Morganza to the Gulf of Mexico, Terrebonne Parish, Louisiana  
Appendix E: Wetland Value Assessment  

8 

 

 

percentages were determined.  Future With Project (FWP) assumed habitat would be lost with levee 
construction. 
 

 
Figure 4: The USGS wetland acreage data shows decreasing acreage trend (1985-2020), yielding a loss rate 
of -0.59%/yr. 
 
Brackish marsh percentages under the intermediate SLR scenario for FWOP and FWP TY0-60 

Target Year FWOP Percent Marsh FWP Percent Marsh 
0 78% 78% 
1 77.4% 0% 

60 30.6% 0% 
 
V2- Percent Submerged Aquatic Vegetation – Observations made during late March 2023 revealed one 
shallow open water location with 100% SAV.  Other areas had less SAV.  For the FWOP, the average baseline 
of SAV throughout the project area is 43% and is assumed to drop to 5% at TY60 (due to increased water 
depth over time).  FWP assumed habitat would be lost with levee construction. 
 

Target Year FWOP Percent SAV FWP Percent SAV 
0 43% 43% 
1 42% 0% 

60  5% 0% 
 
 
V3 – Interspersion – Interspersion is shown below.  Interspersion classes were determined utilizing aerial 
imagery and site data collected during site visits. With a high rate of land loss in this area, baseline is class 1 
and it reduces to a class 4 in 60 years.  FWP assumed habitat would be lost with levee construction. 
 

Target Year FWOP FWP 
0 Class 1 - 100% Class 1 - 100% 
1 Class 1 - 100% 0% 

60 Class 4 - 100% 0% 
 
V4 Percent Shallow Open Water –  Baseline (TY0) shallow open water was 57% and was applied to both TY0 
and TY1. Considering subsidence and SLR, a majority of the TY0 shallow open water areas were assumed to 
become deeper than 1.5 feet by TY60.  The DSEIS WVA for E3 had the same ICM as the Reach F Brackish 
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Marsh WVA and it included an analysis of percent shallow open water at TY60 for the FWOP condition that 
included consideration of measured water depths, subsidence rates, and accretion rates. This analysis 
resulted in a 0% shallow open water for TY60. The same 0% V4 value for FWOP TY60 was assumed here. 
FWP assumed habitat would be lost with levee construction. 
 

Target Year FWOP FWP 
0 57% 57% 
1 57% 0% 

60 0% 0% 
 
V5 Average Salinity – To calculate V5, 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=QAQ
C2101-QAQC2127&chart=2-52) was used to estimate the average annual salinity projections. The model 
provides a 52-year projection that begins in 2019. ICM-Hydro salinity outputs were used to build a regression 
and compared to Long term measured data from Hydro Unit 464, and the resulting values from the regression 
line were used as the annual salinity mean values for the appropriate target years.  
  

Target Year FWOP FWP 
0 4.6 4.6 
1 4.7 0.0 

60 9.9 0.0 
 
V6 Access Value – The evaluation site is an open system with no impediments to water and materials 
exchange.  Thus, V6 is 1.0 for all TYs under FWOP and for TY0 of FWP.  With construction of the levee, FWP 
V6 was 0 for TYs 1 and 60. 
 

Target Year FWOP FWP 
0 1.0 1.0 
1 1.0 0.0 

60 1.0 0.0 
 
Brackish Marsh WVA Results: 

TOTAL BENEFITS IN AAHUs DUE TO PROJECT    

A.  Emergent Marsh Habitat Net AAHUs     =   -27.23 
B.  Open Water Habitat Net AAHUs             =   -15.19  
Net Benefits= (2.6xEMAAHUs+OWAAHUs)/3.6   -23.88  

 
WVA Variables for Saline Marsh Impacts 
 
V1 Percent Marsh – Future Without Project (FWOP) Under the Intermediate SLR scenario, the following marsh 
percentages were determined.  Future With Project (FWP) assumed habitat would be lost with levee 
construction. 
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Figure 5: The USGS wetland acreage data shows decreasing acreage trend (1985-2020), yielding a loss rate 
of -0.11%/yr. 
 
Saline marsh percentages under the intermediate SLR scenario for FWOP and FWP TY0-60. 

Target Year FWOP Percent Marsh FWP Percent March 
0 86% 86% 
1 86% 0% 

60 70% 0% 
 
V2- Percent Submerged Aquatic Vegetation – No shallow open water habitats were observed during a late 
March 2023; therefore, no SAVs were present.   
 

Target Year FWOP Percent SAV FWP Percent SAV 
0 0% 0% 
1 0% 0% 

60 0% 0% 
 
V3 – Interspersion – Interspersion is shown below.  Interspersion classes were determined utilizing aerial 
imagery and site data collected during site visits.  The saline marsh project area contains little open water 
habitats; therefore, at TY0 a class 3 (a carpet marsh) is present.  With a high rate of land loss in this area, we 
assumed a reduction to a class 4 in 60 years.  FWP assumed habitat would be lost with levee construction. 
 

Target Year FWOP FWP 
0 Class 3 - 100% Class 3 - 100% 
1 Class 3 - 100% 0% 

60 Class 4 - 100% 0% 
 

        
V4 Percent Shallow Open Water –Baseline (TY0) shallow open water was 0% and was applied to both TY0 
and TY1. Considering subsidence and SLR, a majority it was assumed to continue to be 0% until TY60.  FWP 
assumed habitat would be lost with levee construction. 
 

Target Year FWOP FWP 
0 0% 0% 
1 0% 0% 
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60 0% 0% 
 
V5 Average Salinity – To calculate V5, 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=QAQ
C2101-QAQC2127&chart=2-52) was used to estimate the average annual salinity projections. The model 
provides a 52-year projection that begins in 2019. ICM-Hydro salinity outputs were used to build a regression 
and compared to Long term measured data from Hydro Unit 477 was downloaded and charted. 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.   
 

Target Year FWOP FWP 
0 10 10 
1 10 0.0 

60 15 0.0 
 
 
V6 Access Value – The evaluation site is an open system with no impediments to water and materials 
exchange.  Thus, V6 is 1.0 for all TYs under both FWOP.  With construction of the levee, FWP V6 was 
considered to be 0 for all TYs. 

Target Year FWOP FWP 
0 1.0 1.0 
1 1.0 0.0 

60 1.0 0.0 
 
Saline Marsh WVA Results: 

             TOTAL BENEFITS IN AAHUs DUE TO PROJECT 

A.  Emergent Marsh Habitat Net AAHUs     =   -8.96  
B.  Open Water Habitat Net AAHUs             =         -1.51  
Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5   -7.3  

 

 
 
 
 
 
Total Reach F Construction Segment Impacts by Habitat Type 
Location Acres AAHUs 
Brackish Marsh 61 -23.88 
Saline Marsh 13.3 -7.3 
   
                                          
TOTAL 

74.3 -31.18 
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2. Morganza to the Gulf, Reach F 
 

WVA Project Information Sheet 
 

Construction Impacts to Bottomland Hardwoods 
 

1. Project Background 

Reach F is a proposed levee reach within the Morganza to the Gulf (MTG) project, a hurricane and 
storm damage risk reduction project involving a 98-mile alignment of earthen levees, floodgates, 
environmental water control structures, road/railroad gates, and fronting protection for existing pump 
stations. The purpose of the MTG project is to reduce the risk of damage caused by hurricane storm 
surges.  
 
Reach F is an approximately 4-mile reach that begins near the intersection of the Houma 
Navigational Canal (HNC) and Falgout Road near the town of Dulac. It would be an earthen levee 
adjacent and parallel to the HNC terminating near the proposed HNC Lock Complex site. 
Construction of Reach F will result in the removal of 6.7 acres of BLH habitat, which results in –3.2 
Average Annualized Habitat Units (AAHUs) of impacts. 
 

2. BLH Habitat within Reach F Levee Footprint 

To determine the extent of impacts to Bottomland Hardwoods (BLH) within Reach F, habitat within 
the reach was classified.  Habitat delineations were accomplished in collaboration with the United 
States Fish and Wildlife Services using ArcGIS Pro Geographic Information Systems (GIS) software 
version 3.3.2 - Supervised Classification method. Digital 2023 aerial imagery from U.S. Department of 
Agriculture’s (USDA) National Aerial Imagery Program (NAIP) one-meter spatial resolution UTM 
NAD83 Zone 15 projection were the source imagery for the analysis. Representative spectral 
signatures for each habitat type were identified and captured to create the desired sample classes of 
water, marsh, bottomland hardwood (BLH) and non-wetland. Supervised Classification tool was run 
for each reach to categorize the construction footprints into the desired classes. Due to the 
inconsistency in color and textures of imagery across the reaches, the resulting classes needed 
manual refinement, mainly between existing levee/earthen roads and marsh environments. Polygon 
editing tools were used to heads up digitize and split and/or refine the lines between habitats. In 
addition to knowledge of aerial imagery spectral signatures, ground truthing sites were used to 
confirm and refine the habitat delineations. Project biologists were consulted during the mapping 
process to review draft assigned habitats and for a full review after final edits and acre calculations 
were complete. The delineation identified 6.7 acres of BLH habitat within the proposed Reach F 
footprint (Figure 1). 
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Figure 1. Wetland and non-wetland habitat delineated within the proposed Reach F footprint. 
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3. WVA Background  

To quantify impacts to BLH over project life, the most current versions of the Civil Works Wetland 
Value Assessment (WVA) model (Wetland Value Assessment Bottomland Hardwoods Community 
Model for Civil Works (Version 1.2)) was used. Further information may be obtained from the USACE, 
New Orleans District, RPEDS (https://ecolibrary.planusace.us/ (use the search term “WVA”)).   
The model consists of 1) a list of variables (V) that are considered important in characterizing fish and 
wildlife habitat, 2) a Suitability Index graph (for each variable), which defines the assumed 
relationship between habitat quality (Suitability Index) and different variable values, and 3) a 
mathematical formula that combines the Suitability Index for each variable into a single value for 
wetland habitat quality. That single value is referred to as the Habitat Suitability Index, or HSI. The 
bottomland hardwood (BLH) WVA models consist of 7 variables: 1) Tree Species Composition, 2) 
Stand maturity, 3) Understory/Midstory, 4) Hydrology, 5) Size of Contiguous Forested Area, 6) 
Suitability and Traversability of Surrounding Land Uses, 7) Disturbance.  
 
The WVA models compare habitat values across the Project’s life for Future Without Project (FWOP) 
and Future With Project (FWP) conditions. Target years (TYs) are designated based on project 
implementation and anticipated future changes for each future condition. The TY0 represents the pre-
project condition and is the same for both the FWP and FWOP condition. The TY0 could be the 
existing condition as measured in the field or it could be forecasted from field measurements. 
WVAs were completed for the USACE low, intermediate, and high sea level change (SLC) scenarios.  
 

4. Field Data  

As there were no field data for BLH within the Reach F footprint, data from a portion of Barrier reach 
within the overall MTG alignment were used (figure 2).  The BLH habitat within Barrier was identified 
using the procedure described in Section 2, and data from 3 plots were used for the Reach F WVAs.  
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Figure 2. Barrier Reach ICM 640 BLH Habitat. Field data were used in the Reach F WVA. 
 
Data was used from Barrier, however, the growth rates were adjusted for target years using a 
determination of when, according to light detection and ranging (LiDAR) data and Relative 
SLC curves, portions of the BLH habitat would be submerged. That analysis was performed using 
LiDAR data specific to the Reach F footprint. 
 
Data from forested plots for BLH within Barrier Reach were collected within a 3-month period (July 15 
– September 26, 2024). Approximately 1/10-acre plots were established using a meter tape. The 
center and edges of each plot were marked with flagging. The circular plots were divided into quarters 
to aid in data gathering. General descriptions and observations regarding hydrology and adjacent 
disturbances or land use were recorded for each site. Percent cover data was collected (using ocular 
estimation) for overstory, midstory, and understory. Within the canopy, % cover was recorded for 
hard-mast, non-mast, soft-mast, and cypress categories. Species comprising the midstory and 
understory were recorded. Diameter at breast height (DBH) was collected using a DBH tape for all 
trees that were greater than ~1.0 inches DBH; smaller trees were counted. The presence of large (6-8 
inches DBH) snags, small (<6 inches DBH) snags, and future snags was recorded. If site conditions 
suggested that a large number of small trees was evidence of site stress, as opposed to background 
recruitment (for example, many small trunks branching from one individual), it was recorded in the 
notes.   
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5. Data Processing  

Several standard protocols were applied while completing data entry:   
• For trees with 2 trunks, the average DBH of both trunks was used  
• For trees with more than 2 trunks, the average DBH of the 2 largest trunks was used and the 

remaining were disregarded  
• If trees with DBH <1.0 inch were marked as stress induced production of multiple, small trunks 

from one individual, they were not included in the data   
• Willow and tallow were entered as maple since they are fast growing   
• Trees with DBH <1.0 inch were entered as 0.5 inches  

“In-growth” spreadsheets (a tool developed specifically to perform growth projections) were used to 
predict tree growth for individual trees from plots. The spreadsheet projects individual tree DBH and 
field site basal area changes over time. Background mortality specifics within the habitat type is also 
applied at the plot level (Chapman et al., 2008). The in-growth sheet for swamp divides species into 
cypress and other, while the BLH in-growth sheet has individualized growth rates for maple, cypress, 
oak species, sugarberry, elm, ash, and other.   
 Outputs from each plot’s in-growth spreadsheets including tree composition (BLH V1), stand maturity 
(BLH V2), and understory/midstory (BLH V3) for each plot were developed individually then combined 
in the appropriate WVAs by area.  
 

6. Target Year (TY) Selection  

According to USACE, project construction would begin in 2025, therefore, TY0 (baseline year) would 
be 2024, and the end of the project life is TY60 in 2084. Additional target years (15, 30, and 45) were 
added to capture potential changes in habitat condition due to sea level change over the project life.   
 

7.  Relative Sea Level Change   

An inherent assumption used to determine future impacts to BLH with Relative Sea Level Change 
(RSLC) is that persistent flooding of a BLH site will cause the BLH to convert to another habitat type 
resulting in loss of BLH acres in the lower elevation persistently flooded zones.  
  
SLC equations from the USACE Engineering Regulation (ER) 1100-2-8162 were used for all three 
scenarios (low, intermediate, and high) in the RSLC spreadsheet for BLH habitat. This report focuses 
on the intermediate scenario. The equation for intermediate RSLC, 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.  
 

8.  BLH Area Projection   
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Light detection and ranging (LiDAR) data was obtained for the BLH areas to determine the average 
annual baseline elevation, which was assumed to be equivalent to the forest floor. The RSLC 
spreadsheet uses LiDAR data in combination with the RSLC to determine future BLH acres in a 
coastal WVA. A reduction in BLH acres assumes some acres are lost to persistent flooding and have 
likely converted to open water or marsh. 
 
Another important assumption is that average annual baseline water elevation is equal to the forest 
floor in the lowest elevation increment of existing BLH. This value comes from the average elevation 
of the lowest increment for which data exists. If <1 to 2% of the area is at this lowest elevation, the 
average elevation of the next highest increment is used. This value is an input value and may be set 
differently by the user if site specific conditions suggest otherwise. Should the user have no specific 
conditions or water level data to support changing this assumption, it is recommended that the user 
follow the above-mentioned assumption/protocol. For this project, the lowest occurring BLH elevation 
was selected, regardless of the % area.   
 
The spreadsheet requires LiDAR data or other elevation data at 0.25-foot increments. It also requires 
that RSLC information be accessed and projected water elevation be entered. LiDAR data was 
acquired from the Louisiana Statewide LiDAR Atlas. The low, intermediate, and high RSLC curves 
were used for each of the respective WVA scenarios for BLH. RSLC was calculated using the Marsh 
Impact Mitigation (MIMs) 3.11 spreadsheet. The main inputs into the MIMs spreadsheet are land loss, 
subsidence, and accretion. Using the total acreage of the evaluation area, the LiDAR spreadsheet 
calculates an average area per pixel to calculate acreage by elevation increments. Additionally, 
average annual salinity (ppt) is entered. If it is sufficiently high, it decreases the BLH mortality 
threshold.   
 

9. Reach F BLH Variable Assumptions 
 
In the FWP condition, all variables in future years are assigned the lowest possible value to represent 
the removal of habitat with construction. Therefore, only the FWOP variable assignments are 
discussed in detail. 
 

10.   BLH Variable V1 – Tree Species Composition 

Wildlife species that utilize bottomland hardwoods depend heavily on mast, other edible seeds, and 
tree buds as primary sources of food. The basic assumptions for this variable are: 1) more production 
of mast (hard and/or soft) and other edible seeds is better than less production, and 2) because of its 
availability during late fall and winter and its high energy content, hard mast is more critical than soft 
mast, other edible seeds, and buds. Table 4 shows the class values based on tree species. 
 
Table 4. BLH Variable V1 Tree Species Association Class descriptions. 
Class 1 Less than 25% of overstory canopy consists of mast or other edible-seed 

producing trees or more than 50% of soft mast present but no hard mast. 
Class 2 25% to 50% of overstory canopy consists of mast or other edible-seed 

producing trees, but hard mast producers constitute less than 10% of the 
canopy 

Class 3 25% to 50% of overstory canopy consists of mast or other edible-seed 
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producing trees, and hard mast producers constitute more than 10% of the 
canopy. 

Class 4 Greater than 50% of overstory canopy consists of mast or other edible-
seed producing trees, but hard mast producers constitute less than 20% of 
the canopy 

Class 5 Greater than 50% of overstory canopy consists of mast or other edible-
seed producing trees, and hard mast producers constitute more than 20% 
of the canopy 

 
 LiDAR data were used to determine which BLH areas became submerged in future TYs to such an 
extent that BLH would no longer be present; this was then used to change the number of acres of 
BLH in future TYs. Acres started at 6.7 at TY 0 and decreased to 6.1 in TY 62.  V1 was also reduced 
to Class 1 in FWP when BLH acres go to 0. Barrier Reach field site data were used as a proxy for 
existing vegetation conditions.  
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Variable V1 – Tree Species Composition  

Reach ICM   Target Year Class 

F 464 

FWOP 

0 4 
1 4 
15 4 
30 4 
45 4 
60 4 

FWP 
0 4 
1 1 
60 1 

 
11.   BLH Variable V2 - Stand maturity 

DBH measurements for each site were entered into the WVA in-growth spreadsheet and then 
averaged for input into the WVA model.  
 
FWOP 
Growth reduction factors were applied based on individual plot elevations as compared to projected 
high, medium, and low RSLC impacts to BLH habitat (using LIDAR elevation data). RSLC projections 
were applied to project area elevations, and the percentage of area falling within particular elevation 
ranges where stress, but not mortality, would be anticipated was used to reduce growth rates within 
the in-growth spreadsheets: 
 
BLH Growth Rate reduction 
  RSLC Induced 
  % Growth Rate 
TY Reduction  
1 0.0% 1.00 
16 0.0% 1.00 
32 0.0% 1.00 
45 3.0% 0.97 
60 4.0% 0.96 

 
The data were then combined for an overall DBH value.  The FWP DBH was dropped to 6, the lowest 
size class permitted within the WVA.   

Reach ICM   Target Year DBH 

F 464 FWOP 

0 9.89 
1 9.90 
15 9.44 
30 8.40 
45 8.62 
60 9.64 

FWP 0 9.90 
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1 6.00 
60 6.00 

 
12.  BLH Variable V3 – Understory / midstory 

Understory and midstory data were collected from all site visits for baseline estimates. There were 
two considerations when making assumptions about future understory/midstory percent cover. The 
first is based on canopy closure. If the canopy was predicted to decrease light availability to the 
midstory and understory levels, then percent coverage was assumed to decrease. Similarly, if it was 
predicted to increase light availability, percent cover was assumed to increase. The second 
consideration was flooding inundation. The FWOP percent cover for understory and midstory were 
decreased slightly based on where a transition to less favorable hydrology (V4) was assigned. 
 

 Reach ICM   Target Year % Understory % Midstory 

F 464 

FWOP 

0 80 24 
1 80 24 
15 60 35 
30 50 35 
45 40 30 
60 25 15 

FWP 

0 80 24 
1 100 0 

60 100 0 
 

 

13.  Variable V4 – Hydrology  
 
WVA field observations and CRMS data from sites nearest the swamp or BLH WVA sites were used 
to consider hydrology variable assignment. Most recent land elevation (2021, NAVD88) and water 
surface elevation data (mean 2020 – 2024, ft NAVD88) were retrieved for the forested CRMS sites in 
Terrebonne basin (Coastal Protection and Restoration Authority (CPRA) of Louisiana. 2023. 
Coastwide Reference Monitoring System. Coastal Information Management System (CIMS) 
database. https://cims.coastal.la.gov.) Sea level change, calculated according to USACE Engineering 
Regulation (ER) 1100-2-8162, using data from Gauge 76320: GIWW at Houma: Jan 1959 to Nov 
2008, was applied to CRMS elevation data and WSE to approximate general timing of inundation 

Reach ICM   Target 
Year Flow Exchange Flood Duration 

F 464 FWOP 

0 Moderate Semi-
Permanent 

1 Moderate Semi-
Permanent 

15 Moderate Semi-
Permanent 

30 Moderate Semi-
Permanent 

45 Moderate Permanent 



Reach F, Hurricane and Storm Risk Reduction Project Morganza to the Gulf of Mexico, Terrebonne Parish, Louisiana  
Appendix E: Wetland Value Assessment  

 

21 

 

 

60 Moderate Permanent 

FWP 
0 Moderate Semi-

Permanent 
1 None Permanent 

60 None Permanent 
 

14.  BLH Variable V5 – Size of contiguous forested area 

Although edge and diversity, which are dominant features of small forested tracts, are important for 
certain wildlife species, it is important to understand four concepts: 1) species which thrive in edge 
habitat are highly mobile and presently occur in substantial numbers, 2) because of forest 
fragmentation and ongoing timber harvesting by man, edge and diversity are quite available, 3) most 
species found in “edge” habitat are “generalists” in habitat use and are quite capable of existing in 
larger tracts, and 4) those species in greatest need of conservation are “specialists” in habitat use 
and require large forested tracts. Therefore, the basic assumption for this variable is that larger 
forested tracts are less common and offer higher quality habitat than smaller tracts. For this model, 
tracts greater than 500 acres in size are considered large enough to warrant being considered 
optimal. 
 
Habitat classifications and recent imagery were used in ESRI’s ArcGIS PRO 2.3 software to estimate 
the sizes of contiguous forested areas for Reach F. The boundary of contiguous forested area is not 
bound in any way by the project footprint. A weighted average by proportion of impact area for each 
contiguous forest size category was calculated to determine their Suitability Index (SI) for the FWOP 
baseline. These SIs were then entered directly into the WVA spreadsheets. In the FWP, the project 
footprint changed to non-forested habitat (TY1-60). The FWP SI values were classified as Class 1 
with a SI of 0.20 for TY1-TY60. The only assumed difference between FWOP and FWP was the 
development of the project footprint.    
 

Reach ICM   Target Year Class 

F 464 

FWOP 

0 2 
1 2 
15 2 
30 2 
45 2 
60 2 

FWP 
0 2 
1 1 
60 1 

 
15. Variable V6 – Suitability and traversability of surrounding land uses 

The 2023 National Landcover Database (NLCD) was used to categorize land use within the vicinity of 
Reach F. Half mile buffers were created around each individual BLH patch for each levee reach. The 
percentage of each land use type within the 0.5-mile buffers of a reach was used to calculate a 
weighted average of land use by SI. The weighted average SIs were directly entered into the WVA 
spreadsheets. By FWOP (TY 45), it was assumed some development would occur; therefore 2% was 
removed from the Forest category and added to the Development category to represent the 



Reach F, Hurricane and Storm Risk Reduction Project Morganza to the Gulf of Mexico, Terrebonne Parish, Louisiana  
Appendix E: Wetland Value Assessment  

22 

 

 

conversion.  
 
 In the FWP (TY1), it is assumed that Reach F would be constructed. The footprint was considered to 
be Developed and Low Intensity. All BLH acres within the footprint are removed by the project so 
there is no more habitat for surrounding land use to influence. However, for model stability in FWP, 
the surrounding land use classification was changed to 100% development with a resultant SI of 0.01. 
 

Reach ICM   Target 
Year Forest/marsh Abandoned 

Ag Pasture/Hay Active 
Ag Developed 

F 464 

FWOP 

0 57.46 0.02 0.09 33.69 8.74 
1 57.46 0.02 0.09 33.69 8.74 
15 57.46 0.02 0.09 33.69 8.74 
30 57.46 0.02 0.09 33.69 8.74 
45 55.46 0.02 0.09 33.69 10.74 
60 55.46 0.02 0.09 33.69 10.74 

FWP 
0 57.46 0.02 0.09 33.69 8.74 
1 0.00 0.00 0.00 0.00 100.00 
60 0.00 0.00 0.00 0.00 100.00 

 
 
16.  Variable V7 – Disturbance 

The effect of disturbance is measured by the distance to the disturbance, and the type of disturbance. 
Creation of separate 50-foot and 500-foot buffers around individual BLH patches was performed 
within the project areas and distances to disturbance classes were calculated. The 2023 NLCD data 
and available Satellite imagery were used to classify the disturbance type such as highways, 
industrial areas, waterways, agriculture, homes, etc.  
The waterways occurring within the buffer were individually assessed for disturbance level. The 
NLCD classifies all water ways as Open Water, which often equates to an insignificant disturbance 
level. Disturbance levels were assigned to individual waterways depending on assumed amounts of 
traffic.  
 
Disturbance type/distance zone areas were digitized and acreages were calculated. Using the 
percentage of each zone and its Suitability Index (SI), weighted average SIs were calculated for each 
disturbance type and distance combination. The resulting weighted SIs were directly input into WVA 
spreadsheets. The SI was assumed to remain unchanged throughout target years in the FWOP (TY0-
60). In the FWP, the FWP SI values were set to zero and the habitat acreage within each impact area 
was assumed to go to zero at construction (TY1-60). 

Reach ICM   Target Year SI Value 

F 464 FWOP 

0 0.86 
1 0.86 
15 0.86 
30 0.86 
45 0.86 
60 0.86 

FWP 0 0.86 
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1 0.01 
60 0.01 

 
The only assumed difference from the 2023 NLCD was the nearby Houma Navigation Canal Class 1 
water way. The Houma Navigation Canal is classified as Open Water by the 2023 NLCD which 
usually translates to a Class 4 Disturbance Class. We determined that the Houma Navigation canal is 
a Class 1 disturbance class as it is a well-known heavily used commercial waterway.  
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