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4.0 ENVIRONMENTAL CONSEQUENCES

This Chapter analyzes the potential environmental impacts that may result from
construction, operation, and maintenance of the proposed Project and the alternatives.
Construction impacts are those impacts resulting from construction activities over the
anticipated 5-year construction period; operational impacts are those resulting from
operation and maintenance of the alternatives during the 50-year analysis period. The
50-year analysis period is typically used for USACE water resources planning analyses
and corresponds with the Delft3D Basinwide Model simulations, which were run over
five decades (beginning in 2020%' and run through 2070). The potential impacts of each
alternative are then compared to one another. This comparison is done by first
comparing the anticipated consequences of the No Action Alternative to existing
conditions to understand the anticipated changes in the environment that would occur
irrespective of the proposed Project. Thereafter, the anticipated environmental
consequences of the Project action alternatives are compared to the results of the No
Action Alternative analysis to isolate the potential impacts of the action on the
environment. The results of the analysis for each resource are summarized in a table at
the end of each resource section.

41 APPROACH TO EVALUATION OF ENVIRONMENTAL CONSEQUENCES

Under NEPA, federal agencies must consider the potential environmental
impacts, both beneficial and adverse, of the proposed Project and its reasonable
alternatives, including direct, indirect, and cumulative impacts.®?> CEQ regulations (40
CFR 1508.7 and 1508.8) define these impacts as follows:

e direct impacts are caused by the Project and occur at the same time and
place as the Project;

¢ indirect impacts are caused by the Project and occur later in time or farther
removed in distance, but are still reasonably foreseeable. Indirect impacts
may include growth inducing impacts and other impacts related to induced
changes in the pattern of land use, population density or growth rate, and

3" The year 2020 was chosen as the starting point of modeling before schedule shifts were known.
Although proposed MBSD operations, if authorized, would commence after year 2020, this does not
affect the outcome of the analysis of the Delft3D Basinwide Model. This EIS analyzes five decades of
MBSD operations referred to herein as 2020 through 2070.

32 USACE recognizes that on July 16, 2020, CEQ published a Final Rule revising its NEPA-implementing
regulations at 40 CFR Parts 1500 - 1508 (85 FR 43304). The revised regulations apply to NEPA
processes begun after their effective date, September 14, 2020, although agencies may apply the revised
regulations to ongoing NEPA evaluations begun before that date. 40 CFR 1506.13. USACE has chosen
to proceed under the regulations in effect at the time the MBSD EIS process began in 2017 (The Notice
of Intent was published on April 27, 2017 [82 FR 19361]). The USACE public interest review and EPA’s
CWA 404(b)(1) guidelines both currently require evaluation of cumulative effects (33 CFR 320.4; 40 CFR
230.11).
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related impacts on air and water and other natural systems, including
ecosystems; and

e cumulative impacts are the impacts on the environment that result from the
incremental impact of the Project when added to other past, present, and
reasonably foreseeable future actions, regardless of what agency (federal or
non-federal) or person undertakes such other actions. Cumulative impacts
can result from individually minor but collectively significant actions taking
place over a period of time and must be analyzed in terms of the specific
resource, ecosystem, and human community being affected. The purpose of
the cumulative impacts analysis is to ensure that a decision on the proposed
Project is not made without considering other past, present, and reasonably
foreseeable future influences on resources affected by the proposed Project.

One consideration for environmental reviews under NEPA is whether an action
would cause a significant adverse or beneficial impact on the human environment
(defined as the natural and physical environment and the relationship of people with that
environment [40 CFR 1508.14]). The CEQ regulations require consideration of both
context and intensity when determining whether an effect is significant (40 CFR
1508.27).

411 Context

The context of impacts refers to the geographic area of potential impacts for each
environmental resource and the duration of impacts. For the geographic area, an action
must be analyzed in several scales such as society as a whole, the affected region, the
affected interests, and the locality and may vary somewhat by resource area (40 CFR
1508.27(a)). The duration of impacts can be temporary, short-term, long-term, or
permanent as described here:

e temporary impacts generally occur during construction, with the resources
returning to preconstruction conditions almost immediately afterward;

e short-term impacts would be expected to return to No Action Alternative
conditions within approximately 3 years following construction of the Project;

e long-term impacts would continue for more than several years, but would be
expected to return to No Action Alternative conditions during the life of the
Project; and

e permanent impacts would modify resources to the extent that they may not
return to No Action Alternative conditions during the life of the proposed
Project.

Note that both the geographic area of potential impact and the duration of
impacts are resource-dependent and may change in scope and scale from resource to
resource. To examine the geographic context of potential impacts of the proposed
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Project and the alternatives, an area of potential impact has been defined for each
resource. Chapter 3 described the existing conditions in the defined Project area that
could be affected by the Applicant’s Preferred Alternative (proposed Project) and a
reasonable range of alternatives, including the No Action Alternative, all of which are
described in Chapter 2. The Project area defined in Chapter 3, Section 3.1.1 includes
approximately 3,541.9 square miles, all or portions of 10 Louisiana parishes, and
extends throughout the Barataria Basin watershed and the Lower Mississippi River
watershed (which includes the birdfoot delta) (see Figure 3.1-1).

The basis for the area of potential impacts is the area directly impacted by
Project construction and the area directly impacted by Project operations. The
construction footprint is shown in Chapter 2, Figure 2.8-1. The area of potential
operational impacts has been established on a resource-specific basis as described in
Sections 4.2 through 4.24 below. The area of potential operational impacts may be
smaller than the entire Project area for some resource areas and larger than the Project
area for other resource areas. For example, the area of potential impacts for the
evaluation of construction impacts on air quality is the immediate vicinity (within about
0.5-mile) of active construction because construction emissions are highly localized.
Conversely, the area of potential impacts for the examination of operational impacts of
the proposed Project and alternatives on hydrology is based on a larger, basin-wide
spatial boundary.

41.2 Intensity

For intensity, an action must be analyzed with respect to the severity of impact
(40 CFR 1508.27(b)). The following should be considered in evaluating the intensity of
potential impacts (40 CFR 1508.27(b) (1)-(10)):

e impacts that may be both beneficial and adverse. A significant impact may
exist even if the federal agency believes that on balance the impacts would
be beneficial;

e the degree to which the proposed Project impacts public health or safety;

e unique characteristics of the geographic area, such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas;

e the degree to which possible impacts on the quality of the human
environment are likely to be controversial;

¢ the degree to which possible impacts on the human environment are
uncertain or involve unique or unknown risks;

e the degree to which the Project may establish a precedent for future actions
with significant impacts or represents a decision in principle about a future
consideration;
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e whether the action is related to other actions with individually insignificant but
cumulatively significant impacts. Significance exists if it is reasonable to
anticipate a cumulatively significant impact on the environment. Significance
cannot be avoided by terming an action temporary or by breaking it down into
small component parts;

e the degree to which the Project may adversely affect districts, sites,
highways, structures, or objects listed in or eligible for listing in the NRHP or
may cause loss or destruction of significant scientific, cultural or historic
resources;

e the degree to which the Project may adversely affect an endangered or
threatened species or its habitat that has been determined to be critical under
the ESA; and

e whether the Project threatens a violation of federal, state, or local law or
requirements imposed for the protection of the environment.

The intensity of potential impacts, either beneficial or adverse, is characterized
by the following terms:

e no impact: no discernible or measurable impact;

e negligible impact: the impact would be at the lowest levels of detection, barely
measurable, with no perceptible consequences;?

e minor impact: the impact would result in a detectable change, but the change
would be slight;

e moderate impact: the impact would result in a clearly detectable change, with
measurable or quantifiable consequences; or

e major impact: the impact would be readily apparent and, depending on its
context and intensity, has the potential to meet the threshold for significance
set forth in CEQ regulations (40 CFR 1508.27) and, thus, warrants
heightened attention and examination.

More specific impact definitions are included for each resource in the
corresponding sections of the EIS. Proposed measures to avoid, minimize, and
mitigate impacts on resources are summarized in Section 4.27 Mitigation Summary and
detailed in Appendix R1 Mitigation and Stewardship Plan. Some of these avoidance
and minimization measures were considered in the impact analyses, such as those
required under applicable permits. For example, implementation of a Stormwater
Pollution Prevention Plan (SWPPP) during construction of the proposed Project, as

33 The term “negligible” will be used as defined here and is not intended to indicate a negligible impact or
effect under other applicable statutory or regulatory review.
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required under a Construction Louisiana Pollutant Discharge Elimination System
(LPDES) permit, was assumed in the impact analysis for resources such as water
quality. The impact analyses for each resource indicate whether any avoidance or
minimization measures were considered. A summary table of the direct, indirect, and
cumulative impacts of each alternative on each environmental resource is included in
Chapter 2.

4.1.3 Overview of Delft3D Basinwide Model for Impact Analysis

As explained in more detail in Appendix E, using the Delft3D modeling software,
the Water Institute, under contract to CPRA and with input from the MBSD Project
Modeling Working Group, developed the two-dimensional Delft3D Basinwide Model to
simulate changes in hydrodynamics, sediment transport, water quality, and vegetation
within the Mississippi River Delta and its estuaries. The Delft3D Basinwide Model was
used to assess impacts of the Project alternatives in the Barataria Basin and the
birdfoot delta from implementation of the Project alternatives, as well as the impacts of
the No Action Alternative. The model focuses on horizontal changes (across the basin)
and averages the vertical variations in the water column (from water surface to water
bottom). The model does not account for potential density stratification and assumes
the vertical water column is mixed. This approach makes sense in the Barataria Basin,
which is shallow and not typically prone to stratification (Orlando et al. 1993).

The Delft3D Basinwide Model was run for a modeling timeframe of five decades
(2020 to 2070), which approximates the 50-year analysis period of the proposed Project
alternatives. Observed large-scale processes, including subsidence (based on a rate
that varied across the basin) and sea-level rise (based on the Gulf of Mexico regional
sea-level rise rate), were included in the model setup along with smaller-scale
processes, such as tidal fluctuations, atmospheric and wind forcing, and rainfall. The
model setup also incorporates the hydrologic, bathymetric, topographic, water quality,
and vegetation impacts from completed and ongoing restoration projects, dredging
operations, rivers, and natural and man-made Mississippi River diversions, such as the
Bonnet Carré Spillway, Davis Pond Freshwater Diversion, Caernarvon Diversion, Mardi
Gras Pass, West Pointe A La Hache, and various passes in the birdfoot delta (see
Appendix E for further details about the Delft3D Basinwide Model).

The Delft3D Basinwide Model does not capture changes to the landscape from
all potential future projects in the simulations for each alternative. Simulations were
completed, however, that included a suite of “reasonably foreseeable” projects to
understand potential cumulative impacts of the MBSD Project. More details regarding
cumulative impact modeling are provided in Section 4.25 Cumulative Impacts and in
Appendix E.

As explained further below and in Appendix E, readers of this EIS should not
consider the model outputs either as absolute values or predictions of actual future
conditions. While the Delft3D Basinwide Model represents the best tool currently
available to inform the impact analysis in this EIS, the model outputs are projections
generated using defined inputs, often based on historical conditions. Because it is not
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possible to precisely predict future conditions (for example, weather patterns, sediment
load transported by the Mississippi River, degree of sea-level rise, and other projects
that may be developed on the landscape, but which are not included in the model set
up), the model inputs are necessarily based on trends, averages, and best professional
judgment. Correspondingly, model outputs are also based on past experience and
trends, and represent reasonable assumptions about future behaviors. Equally
important, the model projections are subject to varying degrees of uncertainty
depending on the particular category of output (for example, salinity, water surface
elevation, water quality constituents), and the extent to which defined inputs are
representative of existing and future conditions in the Project area. As a result, for the
purposes of this EIS, it is best to only compare between results for different alternatives,
and not to try to compare the modeled outputs to existing or future conditions.

The next two sections discuss the hydrographs and sea-level rise projections
used as model inputs. The model also relies on other parameters to predict impacts
mentioned above, such as sediment transport, water quality, and vegetation; those
aspects of the model are discussed in more detail in Appendix E.

4.1.3.1 Hydrographs

The Delft3D Basinwide Model was set up based on 50 years of observed
Mississippi River flow hydrographs® (1964 to 2013) to project impacts on the system
from Project operations over a 50-year analysis period (assuming initiation of operations
in 2020 continuing through 2070). The Mississippi River flows from years 1964 through
1973 were applied for the projected model years of 2020 through 2029 and so on, as
shown in Table 4.1-1. Each projected model decade was run consecutively to show
developing trends in the system, as well as to project longer-term impacts on
morphology and vegetation change for each alternative. The projected landscape at the
end of each decade during operations is the product of 10 modeled years of impacts
from sea-level rise, subsidence, Project operations, sediment transport, and vegetation
changes.

To determine potential impacts of the Project alternatives on water levels and
water quality, the Water Institute selected one Mississippi River hydrograph from the
historical decadal hydrographs that was representative of conditions for each decade,
resulting in a total of five historical representative hydrographs, one for each decade of
model simulations (see Table 4.1-1 and Figure 4.1-1). Impacts on hydrology/
hydrodynamics and water quality discussed in Sections 4.4 and 4.5 of this chapter focus
on these historical representative hydrographs unless otherwise noted.

34 A hydrograph is a graph showing the rate of flow (discharge) versus time past a specific point in a river,
channel, or conduit carrying flow. The rate of flow discussed in this EIS is expressed cfs as measured at
the USACE Tarbert Landing gauge (located at Mississippi River mile 306 AHP).
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Table 4.1-1
Summary of Mississippi River Historical Representative Hydrographs for each Modeled Decade
of Operations

Days above
Period of M'ss.'ss'pp' Representative Peak Average .450’900 cfs
Decade Model Time River Hvdroaraph Flow Annual (Diversion Flows
Hydrograph ydrograp Flow Greater Than 5,000
cfs Base Flow)
First 2020 to 2029 1964 to 1973 1970 957,000 437,000 158
Second 2030 to 2039 1974 to 1983 1975 1,216,000 563,000 193
Third 2040 to 2049 1984 to 1993 1985 1,128,000 591,000 231
Fourth 2050 to 2059 1994 to 2003 2002 1,116,000 532,000 163
Fifth 2060 to 2069 2004 to 2013 2008 1,456,000 642,000 224
20702 2070 -- 2008 1,456,000 642,000 224

This scenario was not run for the decadal bed change scenarios. It was run to evaluate the final impact of
the 50 years of land building on the hydrographs for water level, salinity, and other constituents.

Figure 4.1-1.
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Mississippi River Hydrograph for Five Historical Representative Flow Regime
Years for Each Decade used in the Delft3D Basinwide Model.

Additionally, the Water Institute identified four historical hydrographs that showed
various high- and low-flow conditions. The four hydrographs chosen to represent
various Mississippi River flow scenarios were 1994 (high, consistent spring flow), 2006
(low, multiple peak spring flow), 2010 (high, multiple peak spring flow), and 2011 (high,
late spring flood flow) (see Figure 4.1-2). Table 4.1-2 lists peak annual flow, annual
average flow, and number of days with flow greater than 450,000 cfs, which is the
trigger flow rate for operating the diversion above base flow. The Water Institute
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provided model outputs based on each of these four hydrographs for each of the five
decades of the model run. Because future Mississippi River flow scenarios may vary
from the five historical representative hydrographs (shown in Figure 4.1-1), model
outputs from these additional four historical hydrographs (shown in Figure 4.1-2) were
utilized for some resources in the EIS to project potential variations in future scenarios.
For example, Section 4.5 Surface Water and Sediment Quality provides projected
salinities in the Project area under the representative hydrograph for each decade, as
well as the four additional hydrographs, to understand how salinity shifts may differ
between different Mississippi River flow regimes.

Table 4.1-2
Summary of Mississippi River Additional Hydrographs
Days above
Average Annual 450,000 cfs
Year Description Peak Flow Flow (Diversion Flows
Greater Than 5,000
cfs Base Flow)
1994 high, consistent 1,164,000 556,000 165
spring flow
2006 low, multiple peak 735,000 345,000 70
spring flow
2010 high, multiple peak 1,020,000 571,000 230
spring flow
2011 | Migh, 'ateﬂzsv”“g flood 1,619,000 613,000 184
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Figure 4.1-2. Mississippi River Hydrographs for Four Additional Flow Regime Years for Each

Decade used in the Delft3D Basinwide Model.

Under the action alternatives, when the Mississippi River flows at a rate of
450,000 cfs at the Belle Chasse water gauge, the diversion structure gates would be
opened to pass the maximum amount of water considering the stage or elevation of the
river in relation to water elevations in the Barataria Basin receiving area. The diversion
structure would be operated to discharge maximum flows of 50,000 cfs, 75,000 cfs, or
150,000 cfs (depending on the action alternative) when the river flow reaches 1 million
cfs or higher. When the Mississippi River flow rate falls below 450,000 cfs, the
diversion would be operated to maintain a not-to-exceed base flow of 5,000 cfs to the
extent practicable. The diversion structure would be closed when the relationship
between the water levels in the Mississippi River and the Barataria Basin would create a
reverse flow or when other stop triggers or “Emergency Operations” are met. Under the
Applicant’s Preferred Alternative, using the 1964 through 2013 historical Mississippi
River hydrographs to represent projected flows from 2020 through 2069, the model
projects that the diversion would operate at base flow (up to 5,000 cfs) or higher (from
approximately 25,000 cfs up to a maximum of 75,000 cfs, depending on river water
stages) as shown in Table 4.1-3. See Appendix F for the Applicant’s Preliminary
Operations Plan. Throughout this EIS, the term “base flow” is used to refer to flows of
up to 5,000 cfs through the diversion. The terms “open” or “operating above base flow”
are used to refer to flows through the diversion beginning at approximately 25,000 cfs
when the Mississippi River is flowing at 450,000 cfs at Belle Chasse up to the maximum
capacity of the diversion (50,000 cfs, 75,000 cfs or 150,000 cfs, depending on the
alternative) when the Mississippi River reaches 1 million cfs at Belle Chasse.
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Table 4.1-3
Mean Number of Days Diversion is Projected to be Operational by Decade
2020 to 2029 2030 to 2039 2040 to 2049 2050 to 2059 2060 to 2069
Mean Mean Mean Mean Mean
Ilglean Days Mean Mean Days Mean Mean Days Mean Mean Days Mean Mean Days Mean
ays o Days Days o Days Days Days Days Days Days
pen pen Days Open Open Open
at at at at at at at at at
Base Inter- Max Base Inter- atMax | poce Inter- Max Base Inter- Max Base Inter- Max
mediate mediate Flow mediate mediate mediate
Flow Flow Flow Flow Flow Flow Flow Flow Flow
Flow Flow Flow Flow Flow
5K cfs 5K to 75K 5K 5K to 75K 5K cfs 5K to 75K 5K cfs 5K to 75K 5K 5K to 75K
75K cfs cfs cfs 75K cfs cfs 75K cfs cfs 75K cfs cfs cfs 75K cfs cfs
January 12 19 0 11 18 3 7 21 3 15 15 1 10 20 1
February 13 14 2 10 16 2 4 23 1 5 21 2 7 20 2
March 7 23 1 6 23 2 0 25 6 3 22 5 4 27 1
April 5 22 3 4 18 8 1 24 6 2 23 4 3 24 3
May 3 24 3 7 18 6 8 14 9 3 23 5 4 20 7
June 19 10 1 9 19 2 10 17 3 4 21 5 12 16 3
July 24 7 0 20 11 0 18 13 0 15 16 0 13 18 0
August 31 0 0 28 3 0 26 5 0 29 2 0 27 4 0
September 30 0 0 28 2 0 27 3 0 30 0 0 29 1 0
October 31 0 0 30 2 0 25 6 0 31 0 0 27 4 0
November 28 3 0 27 3 0 19 11 0 27 3 0 24 6 0
December 19 12 0 16 13 2 10 20 1 18 13 0 18 13 0
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4.1.3.2 Sea-level Rise

The Delft3D Basinwide Model factors in sea-level rise projections. Based on
agreement of the MBSD Project Modeling Working Group, the regional Gulf of Mexico
sea-level rise value simulated for all model runs was an increase of 2.2 feet (0.7 meter)
by 2070 compared to year 2020 sea levels, or 4.9 feet (1.5 meters) by year 2100. This
value, which does not consider subsidence, was selected to reflect scenarios used in
the 2017 Coastal Master Plan (CPRA 2017a) and is close to the USACE Intermediate
predicted 2070 value for sea-level rise of 2 feet (0.6 meter) estimated between 2020 to
2070 (Huber and White 2017; USACE 2019d). Using the same sea-level rise calculator
(see Chapter 3, Section 3.4 Surface Water and Coastal Processes) for the Grand Isle
gauge, the NOAA predictions for sea-level rise from 2020 to 2070 are 1.8 feet (0.54
meter), 2.8 feet (0.85 meter), and 4.8 feet (1.45 meters) for low, intermediate, and high
predictions, respectively. Figure 4.1-3 shows the sea-level rise curve utilized in the
Delft3D Basinwide Model, as compared to the USACE (dashed lines) and NOAA
(points) sea-level rise predictions from 2020 through 2070 estimated from the USACE
sea-level rise calculator for Grand Isle. Table 4.1-4 below gives the projected Delft3D
Basinwide Model sea-level rise values that correspond with Figure 4.1-3. Notice that
the decadal sea-level rise rates and values increase per decade, indicating accelerated
sea-level rise rates over the analysis period.

15

Change in Sea Level from 2020 (meters)

2020 2030 2040 2050 2060 2070
Years
NOAA Low NOAA Intermediate @  NOAA High = «@== USACE Low
= «@== USACE Int USACE High —@— Delft
Figure 4.1-3. Sea-level Rise Curve Comparison: Delft3D Basinwide Model, with USACE, and
NOAA (USACE 2019d).
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Table 4.1-4
Sea-level Rise Rates used in Delft3D Basinwide Model

voar | Byl | e eeide | o
2020 0.000/0.000 - --

2030 0.335/0.102 0.335/0.102 --

2040 0.685/0.209 0.348/0.106 --

2050 1.129/0.344 0.446/0.136 -

2060 1.644/0.501 0.515/0.157 --

2070 2.221/0.677 0.577/0.176 2.231/0.68

Project impacts on water level and land area changes in the Barataria Basin
would differ from those projected by the Delft3D Basinwide Model depending on actual
sea-level rise that occurs in the basin during the analysis period. If actual sea-level rise
through 2070 is lower than the value used in the model, water levels and land loss
would likely be lower. If actual sea-level rise is higher (as is predicted by Sweet et al.
2017) than the value used in the Delft3D Basinwide Model, water levels would be higher
and land loss and land gains would be different than the model projections reported in
this EIS (Sweet et al. 2017, Church et al. 2013).

To understand how different sea-level rise scenarios could influence model
outputs, the Water Institute prepared an additional set of simulations, or Model
Production Runs, using a lower sea-level rise value (2.6 feet [0.8 meter] by year 2100)
to evaluate the impacts of the proposed Project in the event of lesser sea-level rise.
The model projected that using a lower sea-level rise value would generate larger
acreage above water — nearly double — compared to the Project under the higher sea-
level rise scenario. By comparison, water level differences between these two
scenarios were almost negligible at the beginning of the 50-year analysis period and
gradually increased to a maximum water level difference of 1.0 foot (approximately 0.3
meter) across the whole basin at the end of the 50 years. Salinity differences between
these two scenarios were negligible for the first 4 decades of analysis. For the 2060 to
2069 decade, a small difference in salinity (approximately 0.5 parts per thousand [ppt])
is observed between the two sea-level rise scenarios, in the saline and fresh zones. In
2070 this difference increased to approximately 1 part per thousand, for both saline and
fresh zones.

41.3.3 Model Limitations and Uncertainty

Predictive numerical models are useful tools to analyze how a specific system,
the estuarine environment in this case, evolves or responds to changes over time. All
models are a simplified representation of actual processes (that is, how a system would
respond to external drivers), and as such have varying degrees of limitations and
uncertainties. Knowledge and awareness of these limitations is very important when
interpreting model results and predictions.
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Uncertainty in models comes from many sources — uncertainty in the observed
data used for model calibration, validation, and initialization; assumptions and numerical
averaging in the computer model; and sensitivity to model parameters. These
uncertainties can impact model results, changing where and by what amount impacts
are projected. In the case of the Delft3D Basinwide Model, the grid resolution (that is,
size of every computational grid cell), the spatial and temporal resolution of the
atmospheric forces, the temporal frequency of the boundary conditions (that is,
information provided at the edges of the model domain), and the time step used to solve
the model equations and to store the outputs, all contribute to model limitations and
capabilities.

To quantify uncertainty, confidence intervals are placed on a model projection.
Typically, a model is tested with various changes to observed data and model
parameters to demonstrate how sensitive a model is to the data and parameters
(validation). By conducting this analysis, a modeling team can be confident that if
typical errors are present in observed data, the model results would not be unduly
impacted. The Water Institute conducted this analysis to calculate the degree of
uncertainty in the Delft3D Basinwide Model for several parameters, including salinity,
land change, temperature, water level, and various water quality parameters. The
Water Institute calculated an overall Root Mean Square Error (RMSE) of 2.7 ppt for
salinity, with a bias of —1.0 ppt (meaning that the model has an overall tendency to
under predict salinity by 1.0 ppt). Land area model results were calculated with a
precision of approximately 3.8 acres near the diversion outfall and 35 acres elsewhere
in the model domain, based on computation mesh dimensions. Land area results are
estimated by the Water Institute to be accurate within £200 acres. The calculated
uncertainties are reported in tabulated and text presentations of the results. The Water
Institute also calculated an RMSE of 0.6 foot (0.2 meter) and a bias of —0.3 foot (—0.1
meter) for water level predictions, and an RMSE of 36.1°F (2.3°C) and a bias of 29°F (-
1.5°C) for temperature predictions. These uncertainties are spatially variable;
specifically, the Water Institute calculated lower uncertainty closer to the diversion, and
greater uncertainty farther from the diversion (for example, in the Lower Barataria Basin
near the barrier islands). Because of these uncertainties, outputs from the Delft3D
Basinwide Model should not be understood as absolute values. More details regarding
these uncertainties and their impacts on the numeric Delft3D Basinwide Model results
reported in this EIS are explained in Section 8 Model Limitations and Uncertainties in
Delft3D Basinwide Modeling Report in Appendix E.

In addition, regardless of model skill as reported by RMSE and bias, these values
do not capture additional model uncertainties, as well as additional uncertainties that
may exist among the model inputs and model boundary conditions used to drive the
model. These include parameters or physical processes where it is not possible to
predict with certainty what would occur over the 50-year analysis period. For example,
certain man-made changes and other physical processes that would affect the
landscape (for example, dredging, levee repairs, construction activities, or restoration
projects that were not foreseeable at the time of the Production Runs; impacts of
hurricanes; and marsh edge erosion caused by waves) are not included in the Delft3D
Basinwide Model. Similarly, some inputs are not possible to predict with certainty (for
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example sea-level rise, variable rainfall and other weather conditions, the Mississippi
River hydrograph, and sediment and nutrient loads from the Mississippi River over the
50-year analysis period), so certain historical or “average” conditions are used in the
model. These were considered reasonable assumptions by the MBSD Project Modeling
Working Group for purposes of conducting the EIS analyses. For more information
about these additional uncertainties, see Section 8 Model Limitations and Uncertainties
in Delft3D Basinwide Modeling Report in Appendix E.

Overall, these additional uncertainties and their impact on the model predictions
are difficult to assess or quantify. One way to manage the lack of a quantitative metric
for the uncertainty is to focus on the comparison among alternatives and/or between the
No Action Alternative and a selected action alternative, instead of analyzing absolute
model predictions. Although models undergo rigorous testing and evaluation, model
outputs are conditional projections, and not an exact match to the real world. As a
result, the Delft3D Basinwide Model projections should be taken as general trends and
not exact changes. Similar limitations and uncertainties apply to other models used
throughout this analysis. Details regarding the limitations of those models are included
in the relevant resource sections (for example, limitations on HSIs are discussed as part
of Section 4.10 Aquatic Resources). Nonetheless, these models represent the best
predictive tools currently available and therefore are used to support the impact analysis
in this EIS.

4.2 GEOLOGY AND SOILS5!
421 Area of Potential Impacts

The area of potential construction impacts on geology and soils is within and
immediately adjacent to (within 0.5 mile), the proposed construction footprint (see
Figure 2.8-1 in Chapter 2). During operations, the proposed Project would have the
potential to impact geology and soil resources in the diversion complex and outfall area,
as well as throughout the Barataria Basin and the Mississippi River birdfoot delta.
Basin-wide direct and indirect impacts during ongoing operations would start in the
outfall area and build outward over time.

4.2.2 Guidelines for Geology and Soils Impact Determinations

Impact intensities for geology and soils are based on the definitions provided in
Section 4.1 and the following resource-specific indicators for minor, moderate, and
major impacts:

e no impact: no discernible or measurable impact;

51 Land acreage impacts discussed in this discussion are applicable to the acreage of land created, lost,
or sustained above the water surface. For Project impacts on land below the surface of the water, see
the Bed Elevation section in Section 4.4.4 Hydrology and Hydrodynamics.
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e negligible: the impact on geology and soils would be at the lowest levels of
detection, barely measurable, with no perceptible consequences;*

e minor: disturbance to geologic features or soils would be detectable, but
would be small and localized. There would be no changes to local geologic
features or soil characteristics. Erosion and/or compaction would occur in
localized areas;

e moderate: disturbance would occur over local and immediately adjacent
(within 0.5-mile) areas. Impacts on geology or soils would be readily
apparent and result in changes to the soil character or local geologic
characteristics. Erosion and compaction impacts would occur over local and
immediately adjacent (within 0.5-mile) areas; and

e major: disturbance would occur over a widespread area. Impacts on geology
or soils would be readily apparent and would result in changes to the
character of the geology or soils over a widespread area. Erosion and
compaction would occur over a widespread area. Disruptions to substrates or
soils may be permanent.

4.2.3 Geology, Topography, and Geomorphology
4231 Construction Impacts
42311 No Action Alternative

Under the No Action Alternative, the geology, topography, and geomorphology in
the Project area would not be affected by construction of the Applicant’s Preferred
Alternative or any of the action alternatives. The geology and soil conditions in the
Mississippi River, Barataria Basin, and birdfoot delta would continue as described in
Chapter 3, Section 3.2 Geology and Soils. Ongoing trends of sea-level rise and
subsidence would continue, but only limited changes to geology and soils are expected
to occur during the 5-year analysis period (the period that would otherwise be required
for construction of the proposed Project). In consideration of current and planned
developments in the vicinity of the proposed Project’s construction footprint, it is
predictable that at some future point the area of the proposed Project may be developed
for industrial or commercial purposes that would likely have some adverse effect on
geology, topography, and geomorphology. However, it would be speculative to guess
what exactly those future developments might be (see Section 4.25 Cumulative Impacts
for more details about reasonably foreseeable future projects in the Project area). lItis
reasonable to assume that any future man-made development would be required to
comply with applicable local, state, and federal environmental standards.

52 Throughout Chapter 4, the term “negligible” will be used as defined here and is not intended to indicate
a negligible impact or effect under other applicable statutory or regulatory review.
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4.2.31.2 Applicant’s Preferred Alternative

42.3.1.2.1 Geology and Geomorphology

Substantial excavation and dredging for the proposed Project construction are
expected to cause permanent, moderate (readily apparent, local), adverse direct
impacts on the existing geology and complex geomorphology that characterize much of
the construction footprint between the NOV-NFL and MR&T Levees, including point bar
deposits, natural levees, abandoned distributary channels and marsh deposits (see
Chapter 3, Section 3.2 Geology and Soils for more information about the existing
geology of the Project area). Additional dredging and placement of fill and dredged
material in the Project outfall area would cause both short-term, moderate, adverse
impacts and permanent, moderate, beneficial, impacts on the geology and
geomorphology of existing open water, shallow-bay bottom, and emergent marshes.
The direct impacts from dredging and placing fill in existing subtidal shallow-bay bottom
or on top of wetland habitat as part of construction activities would be adverse initially,
as these activities would permanently and substantially modify these areas. By
contrast, dredged material placed for the purposes of creating wetlands would
revegetate and provide wetland habitat, representing a permanent beneficial direct
impact because emergent wetlands provide higher ecological productivity and would
likely be a less common intertidal landform in the face of future land loss as compared
with submerged shallow-bay bottom.

Table 4.2-1 summarizes approximate impact acreages of material excavated or
dredged for Project components that would require substantial excavation within the
construction area, as well as where dredging in the Barataria Basin would occur.
Approximately 342 acres within the construction footprint would be excavated or
dredged for construction of the intake system, conveyance channel, outfall transition
feature, and basin access channels. Approximately 1,376 acres, outside of the
proposed beneficial use areas, would be impacted by construction (see Chapter 2,
Table 2.8-2), involving substantial earthwork on existing open water, wetlands,
agricultural land, forested land, and other existing land cover types (see Section 4.18
Land Use and Land Cover for further details about existing land use and land cover that
would be impacted by the proposed Project construction). Proposed earthwork would
include excavation, compaction, grading, or filling as part of the construction of levees
and berms, the concrete manufacturing plant, contractor yards, haul roads, and borrow
laydown areas.
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Table 4.2-1
Approximate Area of Excavation/Dredging during Construction?
Location Area (ac)
Intake System? 20.1
Conveyance Channel 180.3
Outfall Transition Feature® 75.6
Access Dredging 66.3
a Does not include all components of the construction footprint shown in Chapter 2.
b Includes the intake channel, gated control structure, and transition channel.
¢ Excludes areas within both access channel dredging and outfall transition area footprint
and other general areas of construction in the basin.

Most of the material excavated or dredged for the conveyance channel and
outfall transition feature would be used for fill associated with construction of the
diversion complex structures and conveyance channel levees. Material unsuitable for
this use would be deposited in designated beneficial use placement areas for marsh
creation or used to infill nearby borrow pits (see Figure 2.8-1 in Chapter 2). The grain
size distributions of excavated or dredged material that would be deposited in the areas
that would serve as beneficial use placement areas would differ to some extent from the
grain size distributions of the sediments there presently.

Construction materials and equipment would be delivered via barges through the
Barataria Basin. This would likely require dredging access channels from Bayou
Dupont to the construction area (see Figure 2.8-1 in Chapter 2), which would constitute
a short-term, minor, direct adverse impact. The estimated area of these access
channels and dredge disposal would be more than 300 acres based upon preliminary
designs.

4.2.3.1.2.2 Topography

Construction would also cause permanent, moderate, adverse, primarily direct
impacts on the existing topography of the construction area on land northeast of the
NOV-NFL Levee and permanent, moderate, primarily beneficial impacts on the open
water, shallow-bay bottom, and emergent marshes in the outfall area. Existing surface
elevations within the proposed footprint of the intake channel, gated control structure,
conveyance channel, and outfall transition feature would be substantially lowered, and
elevations of the proposed conveyance channel berms and guide levees would be
substantially higher than the existing topography (CPRA 2018b). The placement of
excavated and dredged material for use in the beneficial use areas would elevate water
bottom elevations (bathymetry) in the beneficial use areas. These direct impacts would
be primarily beneficial in that the expected resulting emergent wetlands provide higher
ecological productivity and would likely be a less common intertidal morphology in the
face of future land loss as compared with submerged shallow-bay bottom.

The Mississippi River thalweg (the line of lowest elevation within the river) is
located along the river’s eastern bank with elevations below -120.0 feet. The river’s
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west bank is protected with articulated block mat river revetment that rises from a toe
elevation of approximately -60.0 feet to a typical top-of-revetment slope elevation of 4.0
feet. The bank then slopes up to the top of the MR&T Levee at 15.5 feet. The land
between the MR&T Levee along the Mississippi River and the existing NOV-NFL Levee
to the west ranges from elevations of 4.0 to 6.0 feet along the eastern side to an
elevation of -3.0 to -5.0 feet along the existing NOV-NFL Levee. The existing NOV-NFL
Levee itself has a typical crown elevation of 3.0 to 5.0 feet. The planned construction of
the NOV-NF-W-05a.1 Project is described in the cumulative impacts analysis (see
Section 4.25 Cumulative Impacts).

Across this profile, the proposed intake channel immediately adjacent (within 0.5-
mile) to the Mississippi River would be excavated to an elevation of -25.0 feet at the
bottom of the conveyance channel. Permanent changes in elevations of the Mississippi
River bottom and bank due to construction activities would generally be limited to a
lowering of elevation immediately (within 0.5-mile) within the excavated footprint of the
intake channel and training walls. Other elevation changes in the Mississippi River and
bank would result from excavation or infill for the construction of seepage cutoff walls,
temporary setback levees, the cofferdam perimeter, the gated control structure, and
adjoining concrete transition channel sections.

Much of the material excavated for construction of the intake system and
conveyance channel is expected to be used to construct the berms and channel guide
levees adjacent to the proposed conveyance channel. The sides of the channel would
rise to a berm elevation of 2.0 feet and extend laterally 97.0 feet, increasing to an
elevation of 4.0 feet. The berms would be necessary to provide a stable platform for the
channel guide levees, which would confine the diversion’s discharge and serve as
hurricane flood protection levees. Based on preliminary Project designs, these levees
would have a 7:1 side slope with a 10.0-foot wide crown at an elevation of 15.85 feet
(see Section 4.20 Public Health and Safety, Including Flood and Storm Hazard Risk
Reduction for further details about flood risk reduction levees of the proposed Project).

Bottom elevations in the marshes, ponds, and bays in the immediate outfall area
in the Barataria Basin currently range from -1.0 to -4.0 feet (CPRA 2018b, HDR
Engineering Inc. 2014b). The preliminary design concept for the beneficial use of
excavated and dredged materials estimates a target marsh elevation of 2.0 feet, which
would increase elevations in the proposed beneficial use sites by 3.0 to 7.0 feet,
although these estimates may be revised as designs progress and ongoing marsh
inundation assessments are completed (CPRA 2018b). Minor, indirect, adverse and
beneficial impacts on topography of areas adjacent to beneficial use areas from
increased sedimentation may occur.

Dredging access channels within the proposed outfall area from Bayou Dupont to
the diversion complex construction area would deepen existing dredged channels or
shallow open water areas. The proposed access channels would be approximately
50.0 feet across and dredged to an elevation of -9.0 feet, though the specific routes and
dredging footprints would be determined as the proposed Project designs are refined.
These areas are shallow open water, comprising organic-rich and fine mineral deposits.
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Prior to commencement of proposed Project operations, dredged channels would be
backfilled to the greatest extent practicable with native material that was side cast.
Additional infilling of dredged channels would be expected after commencement of
operations, so impacts from dredging, while direct and adverse, would likely be minor
and short-term.

42313 Other Alternatives

Similar long-term to permanent, moderate, adverse direct and indirect impacts on
the geology, topography, and geomorphology in the proposed construction footprint
would occur under the five additional alternatives. The primary difference among the
other alternatives during construction would be marsh terraces proposed under three of
the alternatives (see Table 4.2-2) and differences in channel widths. The alternatives
would also differ in maximum flow volume, but flow through the diversion would occur
once the proposed Project is constructed and would not impact construction (see
Section 4.2.3.2 for operational impacts of the alternatives).

Table 4.2-2
General Description of Project Alternatives
Alternative Lo(;a“;')o n Trlg(:ghe;s(sBeelle FBha)‘sNi‘ Ma;(llg‘\:m Outfall Features®
Gauge)

;?éczgr?ecgsAﬁz?:gﬁcgs 60.7 450,000 cfs | 5,000cfs | 75000cfs | OTF
75,000 cfs + Terraces 60.7 450,000 cfs 5,000 cfs 75,000 cfs OTF + Marsh Terraces
50,000 cfs 60.7 450,000 cfs 5,000 cfs 50,000 cfs | OTF
50,000 cfs + Terraces 60.7 450,000 cfs 5,000 cfs 50,000 cfs | OTF + Marsh Terraces
150,000 cfs 60.7 450,000 cfs 5,000 cfs 150,000 cfs | OTF
150,000 cfs + Terraces 60.7 450,000 cfs 5,000 cfs 150,000 cfs | OTF + Marsh Terraces
a Depending on river flow and head differential
b OTF = Outfall Transition Feature (see Chapter 2)

The construction of marsh terraces would involve long-term to permanent,
moderate, adverse and beneficial primarily direct impacts on geology and soils. Under
the three marsh terrace alternatives, dredged material excavated from adjacent shallow-
bay bottom would be used to create approximately 18 chevron features oriented into the
diversion discharge current. These features would have an elevation of approximately
4.8 feet. These features and the adjacent excavated areas would have a footprint of
approximately 80.0 to 90.0 acres. This would require the excavation and emplacement
of approximately 450,000 cubic yards of material. The direct impacts on the geology
and soils of existing emergent marsh and shallow open water from the construction of
terraces would be both beneficial and adverse in that they would modify the existing
natural topography but would result in higher-value emergent wetlands and other
intertidal habitat. Minor, adverse indirect impacts on topography of areas adjacent to
terrace construction from increased sedimentation may occur. CPRA would implement
the measures described in Section 4.27 Mitigation Summary to minimize runoff and
sedimentation during construction.
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As compared with the Applicant’s Preferred Alternative, the geometry and size of
the intake channel and conveyance channel would be wider for alternatives with
150,000 cfs flow volumes, and narrower for alternatives with 50,000 cfs flow volumes.
Even though construction would occur within a similar construction footprint for all
alternatives, the volume of material excavated and emplaced for construction of the
conveyance channel berms, guide levees, and outfall transition feature would be greater
for alternatives with 150,000 cfs flow volumes and smaller for alternatives with 50,000
cfs flow volumes. Alternatives with higher-flow volumes would have construction times
several months longer, and those with lower-flow volumes would have construction
times several months shorter. As such, the duration of potential short-term impacts
from construction, such as the erosion of exposed soils, would endure for longer or
shorter timeframes. See Section 4.2.5 Soils and Prime Farmland for additional details
about construction impacts on soils and Section 4.27 Mitigation Summary and Appendix
R1 Mitigation and Stewardship Plan for measures that CPRA would undertake to
minimize soil erosion during and after construction.

4.2.3.2 Operational Impacts
4.2.3.21 No Action Alternative

Under the No Action Alternative, geology in the Project area, which includes the
Barataria Basin and the birdfoot delta as described in Chapter 3, Section 3.1.1 Project
Area, would not be affected by operation of the Applicant’s Preferred Alternative or any
of the action alternatives. The general character of the geomorphology and sediments
in the Project area would exist, subject to ongoing future land loss processes, as
described in Chapter 3, Section 3.2 Geology and Soils, and the impacts on these
resources from operation of the action alternatives would not occur.

The Delft3D Basinwide Model developed by the Water Institute was used to
assess potential impacts on sediment transport, land change®, and other processes
from implementation of the Project alternatives, including the No Action Alternative.
Although the Delft3D Basinwide Model projects changes in the Project area over the 50-
year analysis period, the model setup for most alternatives intentionally did not include
other projects that may or are likely to be developed over that period (for example,
projects planned as part of the Louisiana Coastal Master Plan [CPRA 2017a]) (see
Section 4.1.3 in Approach to Evaluation of Environmental Consequences). Reasonably
foreseeable projects, such as the Pass A Loutre Wildlife Management Area Crevasse
Access Project, are included in Section 4.25 Cumulative Impacts. In certain instances
(for example, where the birdfoot delta is discussed), other planned restoration projects
are mentioned in this analysis. Observed processes such as subsidence and sea-level
rise were factored into the model setup (see Section 4.1.3 Overview of DelftD

53 Land area model results are calculated with a precision of approximately 3.8 acres close to the
diversion outfall and 35 acres elsewhere in the model domain, based on computation mesh dimensions.
Land area results are estimated by the Water Institute to be accurate within £200 acres. The calculated
uncertainties are reported with the results in tabulated and text presentations of the results. See
Appendix E for a more complete explanation of model uncertainties.

Final 4-20



Mid-Barataria Sediment Diversion EIS Chapter 4

Basinwide Model for Impact Analysis and Appendix E for additional information about
the Delft3D Basinwide Model).

Based on Delft3D Basinwide Modeling results for the No Action Alternative, the
trend of increasing land loss in the Barataria Basin would continue, resulting in the
conversion of up to nearly 274,000 acres of emergent wetlands and other subaerial
(above the water surface) landforms to subaqueous (below the water surface) shallow
water by year 2070 (see Table 4.2-3). This represents a major, permanent, adverse
impact on wetlands in the basin. In the birdfoot delta, major, permanent land loss
impacts would also occur, with a net loss of about 56,200 acres of emergent wetlands
by 2070. Land area in the birdfoot delta would be reduced from 62,800 acres in 2020 to
6,640 acres in 2070. Figure 4.2-1 below depicts the approximate extent of the Delft3D
Basinwide Model domain for the Barataria Basin and Mississippi River birdfoot delta.
The model-assessed area is outside (on the flood side) of major levee systems that
surround the Barataria Basin, for example the NOV-NFL, LGM, and WBYV levees (see
Appendix E for more information about the Delft3D Basinwide Model). See Section 4.6
Wetland Resources and Waters of the U.S. for additional information about proposed
Project impacts on wetlands.

Table 4.2-3
Model-projected Total Land Area® under the No Action Alternative
Voar | SublotallendAres(ec) | SubtofelLad ree ) | (Garatars Bain + oot
elta) (ac)
2020 326,000 62,800 389,000
2030 298,000 43,400 342,000
2040 249,000 26,600 276,000
2050 186,000 17,900 204,000
2060 116,000 10,800 127,000
2070 52,100 6,640 58,700
a Modeled land areas and changes have been rounded to three significant digits. Land areas are

considered accurate to within £200 acres.
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Figure 4.2-1. Approximate Extent of Delft3D Basinwide Model Domain for the Barataria Basin
and Mississippi River Birdfoot Delta.

4.2.3.2.2 Applicant’s Preferred Alternative
4.2.3.2.21 Geology

Operations under the Applicant’s Preferred Alternative would directly impact the
geology, topography, and geomorphology of the Barataria Basin via the introduction of 5
to 7 million tons of sediment transported through the proposed diversion and deposited
in the Barataria Basin annually. This alternative would have permanent, major (readily
apparent, widespread), beneficial direct and indirect impacts on land building in the
Barataria Basin. However, this sediment deposition and land building would occur
against a backdrop of significant land loss across the region due to subsidence and
sea-level rise, so that even as diversion operations are increasing sediment deposition
and land creation in the outfall area, under the Applicant’s Preferred Alternative there is
still projected to be a net loss of land across the Barataria Basin and the birdfoot delta
between 2030 and 2070. Also, some of the land built by the diversion would be lost
over time due to these ongoing processes.

Delft3D Basinwide Modeling for the Barataria Basin yielded estimates of the net
change in the volume of sediment retained in the Project area and the resulting change
in land over the 50-year analysis period (years 2020 to 2070) of the Applicant’s
Preferred Alternative relative to the No Action Alternative. Table 4.2-4 summarizes
these modeling results, including net changes in sediment volume, total land area, and
land area for the Barataria Basin and the birdfoot delta. The percent change values
describe percent change in both of these areas as compared with the No Action
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Alternative. The proposed Project would introduce significant volumes of sediment into
the Barataria Basin, and much of that sediment is expected to be retained, with an
expected net addition of 53 mcy of sediment retained in the Project area (Barataria
Basin and birdfoot delta) by 2030 and 310 mcy by 2070. In the Project area (Barataria
Basin and birdfoot delta), these additions are projected to result in the net creation of
4,980 acres (7.8 square miles) of land by 2030, and 17,300 acres (27.0 square miles)
by 2050. In the Barataria Basin portion of the Project area (in other words, not including
the birdfoot delta), the diversion is projected to create 6,260 acres of land in the
Barataria Basin in its first 10 years and 17,300 acres by year 30 (2050) as compared to
the No Action Alternative.

Figures 4.2-2 through 4.2-5 depict maps of the model-projected impacts on land
loss and gain in the Project area under the Applicant’s Preferred Alternative relative to
the No Action Alternative. In the Barataria Basin, the rate of overall land loss is
projected to slowly increase until about 2050. The projected rate of land built in just the
Barataria Basin (not birdfoot delta) relative to the No Action Alternative peaks around
2050 after which sea-level rise and subsidence would increasingly counter the land
building effects of diversion operations, resulting in a net creation of land of 13,400
acres (20.9 square miles) in 2070. Note that while the absolute difference in land area
in the Barataria Basin between the Applicant’s Preferred Alternative and the No Action
Alternative peaks in 2050, the proportion of the projected area remaining as a result of
the proposed Project would steadily increase in time. As land loss accelerates, more of
the remaining wetland area is attributed to diversion operations (see Figure 4.2-6). See
Section 4.1.3.2 Sea-level Rise for more information about sea-level rise projections
factored into the Delft3D Basinwide Model for assessment of the Project alternatives.
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Table 4.2-4

Delft3D Basinwide Model-projected Cumulative Net Changes in Retained Sediment Volume and
Land Area® under Action Alternatives Relative to No Action Alternative (NAA)

Project Al"ea Project . . Difference in Difference in
Sediment | Total | AreaTotal | Changein | LandArea(ac | Land Area (ac
Year Volume Land Land Area Land Area and .A’ Change and .A’ Change
(million cy) Area (ac) (ac) under (ac) Relative Relative to NAA) Rela'\tlve to NAA)
Relative to under Alternative to NAA EBgratarla — Birdfoot Delta
NAA NAA asin Only Only
75,000 cfs (Applicant’s Preferred Alternative)
2030 53 342,000 347,000 4,980 6,260 2% -1,280 -3%
2040 103 276,000 288,000 11,900 12,800 5% -922 -3%
2050 185 204,000 221,000 17,300 17,300 9% 6 0%
2060 261 127,000 142,000 15,800 16,400 14% -628 -6%
2070 310 58,700 69,100 10,400 13,400 26% | -3,000 -45%
75,000 cfs + Terraces Alternative
2030 54 342,000 347,000 5,010 6,310 2% -1,300 -3%
2040 106 276,000 288,000 12,000 12,800 5% -843 -3%
2050 187 204,000 221,000 17,400 17,200 9% 151 1%
2060 263 127,000 142,000 15,700 16,300 14% -576 -5%
2070 314 58,700 69,500 10,900 13,800 26% | -2,950 -44%
50,000 cfs Alternative
2030 40 342,000 345,000 3,630 4,660 2% -1,030 -2%
2040 78 276,000 285,000 9,440 9,980 4% -540 -2%
2050 136 204,000 217,000 12,200 12,600 7% -418 -2%
2060 188 127,000 138,000 10,600 11,600 10% -979 -9%
2070 219 58,700 65,500 6,840 9,660 19% | -2,820 -42%
50,000 cfs + Terraces Alternative
2030 41 342,000 345,000 3,900 4,880 2% -977 2%
2040 78 276,000 285,000 9,190 9,960 4% -774 -3%
2050 137 204,000 217,000 12,500 12,900 7% -392 -2%
2060 186 127,000 138,000 10,900 12,000 10% | -1,070 -10%
2070 217 58,700 65,800 7,070 9,860 19% | -2,790 -42%
150,000 cfs Alternative
2030 91 342,000 350,000 8,670 11,200 4% -2,530 -6%
2040 185 276,000 295,000 19,900 22,100 9% -2,190 -8%
2050 311 204,000 235,000 30,400 31,400 17% | -1,000 -6%
2060 444 127,000 157,000 30,700 32,400 28% | -1,670 -15%
2070 564 58,700 85,100 26,400 29,200 56% | -2,820 -42%
150,000 cfs + Terraces Alternative
2030 93 342,000 350,000 8,550 11,100 4% -2,550 -6%
2040 187 276,000 295,000 19,700 22,000 9% -2,280 -9%
2050 312 204,000 234,000 30,400 31,400 17% -979 -5%
2060 445 127,000 157,000 31,100 32,600 28% | -1,500 -14%
2070 569 58,700 85,300 26,600 29,100 56% | -2,500 -38%
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Table 4.2-4

Delft3D Basinwide Model-projected Cumulative Net Changes in Retained Sediment Volume and
Land Area® under Action Alternatives Relative to No Action Alternative (NAA)

Pg;:eCt Al"ea Project . . Difference in Difference in
ange in Area Project Project Area Land Area (ac Land Area (ac
Sediment Total Area Total Change in and % Change and % Change
Year Volume Land Land Area Land Area Relative to NAA) | Relative to NAA)
(million cy) | Area(ac) | (ac)under | (ac) Relative — Barataria - Birdfoot Delta
Relative to under Alternative to NAA Basin Onl onl
NAA NAA y Y
a Modeled land areas and changes have been rounded to three significant digits. Land areas are

considered accurate to within £200 acres. That produces an estimated error of 300 acres in the land
change difference values and an average +3 percent in percent land change values.

The direct and indirect impacts on land building in the birdfoot delta are more
nuanced. As mentioned above, under the No Action Alternative, the birdfoot delta
would experience permanent, major, adverse land loss due to subsidence and sea-level
rise, decreasing from 62,800 acres in 2020 to 6,640 acres in 2070. Under the
Applicant’s Preferred Alternative, sediment diverted into the Barataria Basin would not
be available for potential land building in the birdfoot delta. Because of this, the
proposed Project would increase the rate of this loss in the birdfoot delta. The diversion
is also projected to change the water flow downriver. This change in flow is projected to
further increase the land loss in the birdfoot delta, as illustrated in Figure 4.2-7. Under
the Applicant’s Preferred Alternative, land area in the birdfoot delta would be reduced by
an additional 3,000 acres to 3,640 acres in 2070. The changes in land area in the
birdfoot delta between the Applicant’s Preferred Alternative and the No Action
Alternative would be relatively minor for (3 to 6 percent) during the first 40 years (4
decades) of operations and by 45 percent in the fifth decade of operations; see Table
4.2-4 and Figure 4.2-7). Indeed, in 2050, there would be no difference in land loss
between the Applicant’s Preferred and No Action Alternative. The greatest difference
between the Applicant’s Preferred Alternative and the No Action Alternative is projected
to occur in operational year 2070 (see Figure 4.2-7, right panel). These changes
represent permanent, minor, and adverse impacts for the first four decades of operation
— rising to permanent, moderate, and adverse impacts by 2070.
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Figure 4.2-2. Model-projected Land Loss and Gain in the Project Area Relative to the No
Action Alternative in 2030 and 2040 under the Applicant’s Preferred Alternative.

Map depicts all model results but results in Table 4.2-4 only tabulated within the
Project area, depicted above.
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Figure 4.2-3. Model-projected Land Loss and Gain in the Project Area Relative to the No
Action Alternative in 2050 and 2060 under the Applicant’s Preferred Alternative.

Map depicts all model results but results in Table 4.2-4 only tabulated within the
Project area, depicted above.
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Figure 4.2-4. Model-projected Land Loss and Gain in the Project Area Relative to the No
Action Alternative in 2070 under the Applicant’s Preferred Alternative. Map
depicts all model results but results in Table 4.2-4 only tabulated within the Project
area, depicted above.
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Figure 4.2-5. Model-projected Land Loss and Gain in the Immediate Vicinity (within 0.5-mile)
of the Outfall Area Relative to the No Action Alternative in 2030, 2040, 2050,
2060, and 2070 under the Applicant’s Preferred Alternative.
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Figure 4.2-6. Model-projected Land Area in the Project Area in the Barataria Basin under the
Applicant’s Preferred Alternative, and Fraction of the Remaining Area due to the
Proposed Project.
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Figure 4.2-7. Model-projected Change in Land Area in the Project Area in the Barataria Basin

(left) and Mississippi River Birdfoot Delta (right) under the No Action Alternative
and the Applicant’s Preferred Alternative.

These impacts in the birdfoot delta may potentially be minimized by improving
the capture of sediment that is lost to the Gulf through targeted restoration projects,
such as the ongoing Delta-wide Crevasse Program under CWPPRA. By 2070, the
impacts of the Applicant’s Preferred Alternative in the birdfoot delta appear relatively
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large because the impacts of sea-level rise and subsidence become predominant and
even small changes in wetland acreage represent a large portion of what remains. Loss
of sediment from the river via the diversion into the Barataria Basin would not alter the
long-term trend of continuing land loss in the birdfoot delta, but it would increase the
rate of loss during the last decade of the Project analysis period (2060 to 2070; see
Figure 4.2-7). These impacts may be minimized by the foreseeable continuation of
other ongoing restoration projects. For more information about reasonably foreseeable
projects in the Project area, see Section 4.25 Cumulative Impacts. Please refer to
Section 4.4 Surface Water and Coastal Processes for additional discussion about
bathymetry impacts in the Project area. Refer to Section 4.17 Public Lands for
discussion about land building impacts in the Delta National Wildlife Refuge, which is
located in the birdfoot delta.

The Applicant’s Preferred Alternative would have indirect impacts on land change
in Breton Sound (to the east of the Project area) that would be permanent, minor to
moderate, and adverse (see Figures 4.2-2 through 4.2-4). In year 2030, the proposed
Project would cause a net loss of 148 acres of land within Breton Sound due to
available sediment being diverted from the river to the proposed diversion (see
Appendix E), representing a decrease in land of 0.1 percent of total land in Breton
Sound compared to the No Action Alternative. By year 2070, the proposed Project
would result in a reduction in land of 2,130 acres, representing a 17.6 percent decrease
in total land in Breton Sound compared to the No Action Alternative. Restoration
projects planned for Breton Sound would help to counteract land loss in this area. See
Section 4.25 Cumulative Impacts for information about reasonably foreseeable projects
in the area.

The sediment transported into the Barataria Basin by diverted flow would differ in
character from existing surficial sediments in the outfall area, resulting in short-term to
permanent, moderate, direct and indirect impacts that may be adverse or beneficial due
to this change in sediment type. Core data reveal that marsh substrates in the mid-
basin generally consist of organic-rich marsh soils to about 5 feet below the marsh
surface (Meselhe et al. 2015). At greater depths, more consolidated material
predominates, with generally increased sediment bulk density and decreased organic
content. These deeper soils vary, but generally consist of approximately 15 percent
sand, 55 percent silts, and 30 percent clays, and are generally finer, with a smaller sand
and higher clay content, than typical surficial and down-core grain size distributions
farther gulfward in the Barataria Basin (Xu et al. 2016). Modeling carried out by the
Water Institute in 2019 indicates that sediments transported into and retained in the
outfall area under the Applicant’s Preferred Alternative are projected to consist of
between 14 and 20 percent sand and between 86 to 80 percent fines. Sand-rich
sediment loads are preferred for land building from diversions (Brown et al. 2013).
While both of these relative grain size fractions are within the bounds of typical grain
sizes observed in Louisiana bays and estuaries (Xu et al. 2016), the sediments retained
and deposited within the outfall area by the proposed Project would initially be coarser
and less consolidated than existing surface sediments, with a larger sand fraction,
greater bulk density, and lower organic content. It is expected that, over time, this
newly deposited sediment would compact, increase in organic content due to marsh
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vegetation growth, and decrease in bulk density (Wheelock 2003), representing
permanent, moderate, beneficial impacts.

Preliminary modeling (Meselhe et al. 2014) efforts indicate that upon Project
initiation, sand and coarser-grained sediments would be deposited in the outfall area
within 0.5-mile of the diversion, and finer-grained sediment would be deposited farther
gulfward in the basin. These newly introduced sediments would be deposited in shallow
bays and ponds and contribute to marsh creation and land building. Sediments would
also be deposited on the surface of existing emergent marsh platforms in the outfall
area and would likely contribute to grain size changes, with higher sand content and
increased bulk densities (Carpenter et al. 2007). There is evidence from other projects
involving the placement of mineral sediments atop existing organic marsh soils that
such deposition may have beneficial impacts for existing marsh vegetation (see, for
example, Ford et al. 1999, Mendelssohn and Kuhn 2003). However, whether impacts
on existing marsh are beneficial or adverse would depend upon careful control of the
thickness of newly deposited sediments and the rate at which they are deposited (Ray
2007), particularly on freshwater marsh communities (Jurik et al. 1994). Because the
thickness and rate at which sediment would be deposited on existing marsh soils during
proposed Project operations would not be controlled, the nature of these impacts on
marsh soils in the Project area may be either beneficial or adverse. Finer-grained silts
and clays introduced into the Barataria Basin would also play an important role in
nourishing and sustaining existing wetlands further removed from the immediate outfall
area even if they are less likely to contribute directly to land building. See Section 4.6
Wetland Resources and Waters of the U.S. for additional discussion about Project
impacts on existing wetlands, and Section 4.2.5 for additional details about impacts of
Project operation on soils and soil profiles.

As described in more detail in Appendix E, a different sea-level rise rate
assumption would change modeled land building impacts in the basin and birdfoot delta
under the Applicant’s Preferred Alternative such that a higher rate of sea-level rise
would result in reduced land building and a lower rate of sea-level rise would result in
increased land building.

4.2.3.2.2.2 Topography

In general, diversion operations would result in substantial increases in the
sediment bed elevations in the vicinity of the outfall area — primarily within 5.0 to
10.0 miles from the mouth of the diversion channel. Figures 4.2-3 through 4.2-6 depict
these land building changes across the entire Project area. Please refer to Section 4.4
Surface Water and Coastal Processes for details about bathymetry increases due to the
proposed Project. In addition, during the first decade of operation, and throughout the
50-year analysis period, preliminary Project plans include maintenance dredging in the
diversion complex and basin adjacent to the mouth of the diversion channel to manage
sedimentation in the channel and tailwater elevations in order to achieve target flows.
Specific areas for dredging in the basin have not been identified but would likely occur
within a mile of the outfall transition feature and would result in short-term, minor,
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adverse direct impacts on the specific areas dredged, but permanent, moderate,
beneficial direct impacts on land building in the larger outfall area.

423.2.2.3 Geomorphology

The existing surficial geomorphology of the outfall area consists of a network of
Holocene-era abandoned distributaries and their associated natural levees separated
by swamps, interdistributary marshes, lakes, bays, and ponds. The present landforms
in the outfall area are deltaic in origin, formed originally as part of the historic St.
Bernard and Plaguemines-Balize delta lobes, but they have been modified by relatively
long periods with no exposure to the significant hydrodynamic forces present during
active delta building. They have also been modified by substantial subsidence and land
loss and have been dissected by man-made oil and gas canals. Further, access
dredging and other construction activities conducted in the Barataria Basin outfall area
during construction of the proposed Project would likely modify the area immediately
adjacent (within 0.5-mile) to the outfall transition feature as well, resulting in further
conversion of emergent marsh to shallow-bay bottom prior to commencement of
operations. As such, new deltaic landforms and marsh surfaces created during Project
operations would likely have substantially different characteristics from existing relict
delta lobe marshes and shallow bays in the outfall area (Reed 2002). In general,
diversion operations would result in permanent, major, beneficial direct and indirect
impacts on the geomorphology of the area, in that new deltaic landforms and marsh
platforms would be the result of the reconnection of the river to its receiving basin.
Diversion operations would necessarily result in permanent, minor, adverse direct
impacts on the existing but less desirable landforms (primarily shallow-bay bottom), in
that these landforms would be permanently modified or altered.

Modeling results by Meselhe et al. (2014) estimate development of a bifurcating
channel network characteristic of deltaic splay deposits within 5 years of the start of
diversion operations, assuming sufficient river flows during those years for operation of
the diversion. These preliminary modeling efforts indicate that, upon Project initiation,
sediments would form a subaqueous delta just below the low tide water level. Over
time, the delta would expand to form a delta above the low tide water level, expanding
the subaqueous delta farther gulfward into the basin. Fine-grained sediments
transported by the diversion would travel farther from the sediment deposition area and
be dispersed throughout the Project area.

Studies of other diversions in south Louisiana (including the Wax Lake Outlet; the
Caernarvon Freshwater, Davis Pond Freshwater, and West Bay Diversions; the
Bohemia and Bonnet Carré Spillways; and Mardi Gras Pass) are instructive in
estimating likely geomorphic impacts from diversion operations. All of these examples
have both similarities and differences with the proposed MBSD Project, but can help
inform the analysis and evaluation of the proposed Project alternatives’ impacts on
geomorphology.

These examples indicate that diversion operations often yield development of
landforms similar to natural deltaic crevasse splay systems (Lopez et al. 2014, Shaw
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and Mohrig 2014, Yuill et al. 2016, Amer et al. 2017). However, these processes do not
occur instantaneously (Paola et al. 2011). Figures 4.2-8 through 4.2-10 depict the
evolution of bifurcating crevasse splay and other deltaic depositional landforms for the
Wax Lake Outlet and the Caernarvon and West Bay Diversions after initiation of flow, as
visualized by historical and current aerial imagery.

The West Bay Diversion was constructed specifically for land building and,
although the West Bay Diversion has been supplemented with beneficial use of dredged
material, is a reasonable analogue for geomorphologic impacts that may be expected
as a result of MBSD Project diversion operations. At the West Bay Diversion, there was
significant natural morphologic evolution during the first decade of operation, with initial
dominance of erosional processes within the channel and receiving basin that
eventually gave way to depositional processes as mouth bars and above- and below-
water distributary networks (Yuill et al. 2016). Similar experience at other diversions
indicates that it may take 5 to 10 years for stable deltaic landforms to develop. The
West Bay Diversion, however, is uncontrolled, supplemented with beneficial use of
dredged material, and discharges to a smaller receiving basin with different bathymetry,
geometry, and hydrology than the Project receiving area and with different Mississippi
River sediment dynamics than the Project location. As such, Project diversion
operations may result in a more rapid, or different land building and morphologic
evolution than this example.

Meselhe et al. (2015) identified the Caernarvon Diversion as the best physical
analogue for the proposed Project due to similarities in receiving basin soils, vegetation,
and hydrology for purposes of model development and calibration. The Caernarvon
Diversion, however, is substantially smaller than the volume under the Applicant’s
Preferred Alternative (maximum capacity is approximately 8,000 cfs) and captures a
relatively small fraction of the river sediment load because the diversion inlet is located
in the outer bank of a meander bend. Other diversion analogues also differ notably
from the proposed Project in that they are either uncontrolled, involve smaller volumes
of water higher in the water column, are operated for purposes other than land building
(flood or salinity control), or have significantly different inflow or receiving area
geometry, morphology, and bathymetry (see Appendix U Summary of Select Natural
and Man-made Diversions in Southeastern Louisiana). For these reasons, delta
formation in the proposed Project outfall area predicted by the model may occur faster
or slower than observed in the analogue projects once Project operation begins.
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Figure 4.2-8.

WUSGS!ThelNationaliMapiimagery;

Google Earth Imagery Depicting Progression of Landform Development in the
Wax Lake Outlet Delta between 1972 (left) and 2017 (right). Outlet opened in 1942.
Red arrow indicates outlet mouth. Note extensive development of bifurcating
channels, deltaic crevasse splay systems, and emergent marshes between 1972 and
2017, as identified within the red hatching on the right panel.

Figure 4.2-9.

Google Earth Imagery Depicting Progression of Landform Development in the
Vicinity of Caernarvon Diversion, in the Big Mar Receiving Basin between 1998
(left) and 2017 (right). Diversion opened in 1991. Red arrow indicates diversion
mouth. Note development of small deltaic system as identified within the red hatching
on right. Some material to the southwest in Big Mar was deposited as a result of
Hurricane Katrina in 2005, and not by diversion operations.
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Figure 4.2-10. Google Earth Imagery Depicting Progression of Landform Development in the
Vicinity of the West Bay Diversion between 2004 (left) and 2019 (right). Diversion
opened in 2003. Red arrow indicates diversion mouth. Note development of small
deltaic crevasse splay systems as identified within the red hatching on right. Some
material visible in 2019 identified by gray hatching was deposited as beneficial use
placement from dredging and not by processes associated with diversion (Google
Earth Imagery 2004 and 2019) (Plitsch 2017).

4.2.3.2.24 Faulting

As described in Chapter 3, Section 3.2 Geology and Soils, subsurface faults
have been identified through seismic surveys in the Barataria Basin, with one estimated
to be north of Port Sulphur and two near Empire (see Figure 4.2-11). Concerns were
raised in public scoping comments about the potential presence of an additional fault
near the proposed Project construction footprint, called the Ironton fault, which was
identified by McLindon et al. (2017) (see Figure 4.2-11). Figure 4.2-11 includes the
cross-section of the shallow (25 feet below the surface) sediments as determined from
sediment cores taken along the west bank of the Mississippi River (Stanley et al. 1996).
The red lines are where McLindon et al. (2017) added the Adams Bay and Magnolia
faults and a potentially active new fault, the Ironton fault, in the vicinity of the location
proposed for the Project diversion channel. Although no surficial fault lines indicating
recent episodic activity have been identified in the Project area, McLindon et al. (2017)
suggest that these unidentified faults could affect future subsidence rates in the Project
area.
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Figure 4.2-11. Potential Locations of Unidentified Faults in the Barataria Basin. (Left) Cross-
section of the shallow sediments (to 25 feet below the surface) from sediment cores
taken on the west bank of the Mississippi River. (Right) Location of the sediment core
transect. Red lines were added by McLindon et al. (2017) to show the location of
known and potential active faults.

There are two concerns about how faulting could affect the proposed Project: (1)
through episodic movement along a fault that would lower the land surface by inches to
feet over the 50-year analysis period, and (2) fault movement that could be induced by
the weight of the proposed diversion structure and the added sediment load diverted
into the Barataria Basin during Project operations. The concern is that natural or
induced subsidence could increase the rate of wetland loss in the basin if bed
elevations fall below the elevation needed to support wetland survival. Subsidence
could also lower the proposed diversion guide levees, thereby increasing flooding risks.

Regarding the potential for fault movement in the Project area, there is an
increasing awareness that geologic faulting can be a significant contributor to land loss
in Louisiana (Gagliano 2005c, Gagliano et al. 2003a, b, Dokka 2006). McLindon et al.
(2017) suggest that the high historical rates of wetland loss in the Project area indicate
the possible surface expression of the Ironton fault. However, there is insufficient
information on which to evaluate the impact of faulting on the proposed Project or the
impact of the proposed Project on future fault movement.

Regarding fault movement and sediment compaction induced by the additional
weight of the proposed Project diversion structure and/or sediment load from the
proposed Project, data are only available for sediment compaction. Térnqvist et al.
(2008) found a linear relationship between overburden thickness and compaction rates
in Holocene peat deposits, with compaction rates of approximately 0.04 inches/year
(1.0 millimeter/year) for overburden thicknesses of 6.5 feet. The Delft3D Basinwide
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Modeling results for the Project alternatives indicate net increases in bed elevation after
50 years of operation that range from more than 10 feet closest to the outfall to 0.2
through 0.5 foot over larger areas (Sadid et al. 2018).

If episodic faulting and consequent surface displacement that resulted in lowering
of the marsh surface in the Project area occurred, such lowering would be considered
permanent, major, adverse impacts due to diversion operations over the 50-year
analysis period as a result of the potential for increased wetland loss and flooding risks.
McLindon et al. (2017) present a framework for probabilistic estimates of the likelihood
of fault slip events of the Ironton fault during the 50 years over which the Project
impacts are evaluated. The authors conclude that there is a small possibility that a slip
event may occur, and smaller possibility that an event with a magnitude of 1 foot of
vertical offset would occur during this period. However, it remains unclear if any of the
action alternatives would necessarily contribute to increased fault slip probability.
Although additional seismic data and sediment cores could be collected to map
historical subsurface faults and to document recurrence intervals of past subsurface
fault movements, this information would not necessarily enable improved predictions of
the occurrence, location, magnitude, or timing of future fault movements in the Project
area. This uncertainty is due to the following factors: (1) there are no surficial fault lines
indicating recent episodic activity in the Project area, and (2) there is insufficient
understanding of the factors that could trigger elevation changes at the surface if a fault
were present, with or without the proposed Project. Furthermore, the potential
consequences of faulting would be similar among all alternatives; therefore, gathering
additional information on these potential impacts is not essential to a reasoned choice
among alternatives.

4.2.3.2.3 Other Alternatives

Ongoing diversion operations under the five other action alternatives would
cause similar direct and indirect impacts, beneficial and adverse, on the geology,
topography, and geomorphology of the Barataria Basin and birdfoot delta. As
compared with the No Action Alternative, diversion operations under these other action
alternatives would similarly have permanent, major, beneficial impacts in the Barataria
Basin via land building, and permanent, moderate, adverse impacts in the birdfoot delta
by exacerbating land loss. The other action alternatives differ from the Applicant’s
Preferred Alternative in either flow volume and/or the presence of constructed marsh
terraces, and these two factors would both modify the impacts on the receiving basin in
some way. While these resulting impacts would be moderate under all of the action
alternatives, they would differ somewhat from the Applicant’s Preferred Alternative in
scale and extent. Table 4.2-5 summarizes model-projected net changes in land area for
each action alternative relative to the No Action Alternative in each decade. Figures
4.2-12 through 4.2-14 depict model-projected impacts on land loss and gain in the
Project area relative to the No Action Alternative in 2070 for each evaluated alternative.
Differences are summarized for each action alternative below.
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Table 4.2-5
Model-projected Total Land Area Under No Action Alternative (NAA) and Net Changes in Land
Area (ac) Relative to NAA under All Alternatives

Net Changes in Land Area (ac) Relative to No Action Alternative

Year Jﬁfﬂfﬁﬂi 75,000 cfs 50,000 cfs 150,000 cfs

75,000 cfs + 'I:erraces 50,000 cfs + 'I:erraces 150,000 cfs | T:arraces
2030 470,000 4,980 5,010 3,630 3,900 8,670 8,550
2040 371,000 11,900 12,000 9,440 9,190 19,900 19,700
2050 263,000 17,300 17,400 12,200 12,500 30,400 30,400
2060 158,000 15,800 15,700 10,600 10,900 30,700 31,100
2070 76,400 10,400 10,900 6,840 7,070 26,400 26,600

4.2.3.2.3.1 50,000 cfs Alternative

The 50,000 cfs Alternative would have permanent, major, beneficial impacts on
the geology, topography, and geomorphology of the Barataria Basin via land building,
and permanent, moderate, adverse impacts in the birdfoot delta by exacerbating land
loss. The impacts from operation and maintenance of the 50,000 cfs Alternative would
result in an increase of about 9,660 acres of land area within the Barataria Basin, or a
19 percent increase over the No Action Alternative in year 2070 (see Table 4.2-4).
Conversely, because sediments transported by the alternative would be diverted away
from the birdfoot delta, that area would experience an additional projected land loss of
2,820 acres of land area, a 42 percent decrease by 2070 as compared with the No
Action Alternative (see Table 4.2-4), representing moderate, permanent, adverse
impacts. The nature of the impacts in the birdfoot delta under this alternative is
qualitatively similar to those under the Applicant’s Preferred Alternative. See the
description of these impacts above for more information.

As might be expected, the Delft3D Basinwide Modeling results indicate that the
reduced maximum flow volume of the 50,000 cfs Alternative would result in less
sediment delivered to the outfall area and fewer acres of land built as compared with the
Applicant’s Preferred Alternative (see Tables 4.2-4 and 4.2-5). The 50,000 cfs
Alternative yields roughly 68 percent of the land building of the Applicant’s Preferred
Alternative (see Figure 4.2-12).

The 50,000 cfs Alternative would have indirect impacts on land loss in Breton
Sound (to the east of the Project area) that would be permanent, minor, and beneficial
in year 2030, when the proposed Project is projected to result in a net gain of 100 acres
of land in Breton Sound (see Figures 4.2-3 through 4.2-5). By year 2070, the proposed
Project would result in a reduction in land of 1,221 acres, representing a 10.1 percent
decrease in total land in Breton Sound compared to the No Action Alternative, subject to
the caveats stated above.
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Figure 4.2-12. Model-projected Land Loss and Gain in the Project Area Relative to the No
Action Alternative in 2070 under the 50,000 cfs Option. Map depicts all model
results but results in Table 4.2-4 only tabulated within the Project area, depicted
above.

4.2.3.2.3.2 150,000 cfs Alternative

The 150,000 cfs Alternative would have permanent, major, beneficial impacts on
the geology, topography, and geomorphology of the Barataria Basin via land building,
and permanent, moderate, adverse impacts in the birdfoot delta by exacerbating land
loss. The impacts from operation and maintenance of the 150,000 cfs Alternative would
result in an increase of about 29,200 acres of land area within the Barataria Basin, or a
56 percent increase over the No Action Alternative in year 2070 (see Table 4.2-4).
Conversely, because sediments transported by the alternative would be diverted away
from the birdfoot delta, that area would experience an additional projected land loss of
2,820 acres of land area, a 42 percent decrease by 2070 as compared with the No
Action Alternative. Impacts would be less than the Applicant’s Preferred Alternative in
the birdfoot delta* (see Table 4.2-4), representing moderate, permanent, adverse
impacts. The nature of the impacts in the birdfoot delta under this alternative is

54 Under each action alternative scenario, the Delft3D Basinwide Model predicts a levee breach along the
Mississippi River and the subsequent emergence of a crevasse splay in the southern part of Breton
Sound, which would change the availability of sediment for land building in the birdfoot delta. The timing
of this development is projected to vary among alternatives and is the reason that impacts on the birdfoot
delta would be less in 2070 under the 150,000 cfs and 150,000 cfs + Terraces Alternatives than the
Applicant’s Preferred Alternative.
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qualitatively similar to those under the Applicant’s Preferred Alternative. See the
description of these impacts above for more information.

The magnitude of these impacts is generally similar in the birdfoot delta but differ
significantly from the Applicant’s Preferred Alternative in the Barataria Basin. As might
be expected, the Delft3D Basinwide Modeling results indicate that the increased
maximum flow volume of the 150,000 cfs Alternative would result in more sediment
delivered to the outfall area and more acres of land building as compared with the
Applicant’s Preferred Alternative (see Tables 4.2-4 and 4.2-5). The 150,000 cfs
Alternative yields an increase of roughly 273 percent in land building as compared with
the Applicant’s Preferred Alternative (see Figure 4.2-13).

150,000 cfs

9 PROJECT AREA

LAND GAIN/LOSS RELATIVE TO NO ACTION
I Land Loss
I Land Gain

CONSTRUCTION FOOTPRINT

fean Lafitt
2o S {Barataria
L) o

0 5 10 Miles
| I T—

Figure 4.2-13. Model-projected Land Loss and Gain in the Project Area Relative to the No
Action Alternative in 2070 under the 150,000 cfs Option. Map depicts all model
results but results in Table 4.2-4 only tabulated within the Project area, depicted
above.

The 150,000 cfs Alternative would have indirect impacts on land loss in Breton
Sound (to the east of the Project area) that would be permanent, minor to moderate,
and adverse (see Figures 4.2-3 through 4.2-5). In year 2030, the proposed Project
would cause a net loss of 157 acres of land within Breton Sound due to available
sediment in the Mississippi River being diverted from the river to the proposed
diversion, representing a decrease in land of 0.1 percent of total land in Breton Sound
compared to the No Action Alternative. By year 2070, the proposed Project would result
in a reduction in land of 3,589 acres, representing a 29.6 percent decrease in total land
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in Breton Sound compared to the No Action Alternative, subject to the caveats stated
above.

4.2.3.2.3.3 Terraces Alternatives

The 75,000 cfs + Terraces Alternative would have permanent, major, beneficial
impacts on the geology, topography, and geomorphology of the Barataria Basin via land
building, and permanent, moderate, adverse impacts in the birdfoot delta by
exacerbating land loss. The impacts from operation and maintenance of the 75,000 cfs
+ Terracing Alternative would result in an increase of about 13,800 acres of land area
within the Barataria Basin, or a 26 percent increase over the No Action Alternative in
year 2070 (see Table 4.2-4). Conversely, because sediments transported by the
alternative would be diverted away from the birdfoot delta, that area would experience
an additional projected land loss of 2,950 acres of land area, a 45 percent decrease by
2070 as compared with the No Action Alternative (see Table 4.2-4), representing
moderate, permanent, adverse impacts. The nature of the impacts in the birdfoot delta
under this alternative is qualitatively similar to those under the Applicant’s Preferred
Alternative. See the description of these impacts above for more information.

The magnitude of these impacts differs only slightly from the Applicant’s
Preferred Alternative. The Delft3D Basinwide Model indicates that the construction of
terraces for this alternative would generally result in a small net increase in land building
in the Barataria Basin, though this effect would be relatively minor (from a projected
difference of about 50 acres in 2030 to about 400 acres in 2070; see Table 4.2-4). The
magnitude of this difference is within the confidence intervals of model output and may
only reflect model uncertainty. Construction of terraces generally results in deflection of
flow farther to the west and southwest across the outfall area, with less sediment
accretion and land building in the vicinity of the terraces, and greater sediment accretion
and land building to the northwest and west (see Figures 4.2-14 and 4.2-15).
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Applicant’s Preferred Alternative and Other Action Alternatives.
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Figure 4.2-15. Model-projected Difference in Bed Elevation With vs. Without-Terrace Field in
the Project Area in 2060 under the 150,000 cfs Maximum Flow Volume
Alternatives. Inset depicts detail in the vicinity (within 0.5-mile) of immediate outfall
area.

The 75,000 cfs + Terraces Alternative would have indirect impacts on land loss in
Breton Sound (to the east of the Project area) that would be permanent, minor to
moderate, and adverse (see Figures 4.2-3 through 4.2-5). In year 2030, the proposed
Project would cause a net loss of 86 acres of land within Breton Sound due to available
sediment in the Mississippi River being diverted from the river to the proposed
diversion, representing a decrease in land of 0.1 percent of total land in Breton Sound
compared to the No Action Alternative. By year 2070, the proposed Project would result
in a reduction in land of 2,115 acres, representing a 17.4 percent decrease in total land
in Breton Sound compared to the No Action Alternative. As noted above, these Delft3D
Basinwide Model projections include the unlikely assumption that the existing Bohemia
Spillway levees remain intact over the 50-year analysis period, so actual land loss in
Breton Sound due to diversion operations under the Applicant’s Preferred Alternative is
likely to be less than these projections, particularly in the vicinity of Bayou Lamoque.
Restoration projects planned for Breton Sound would help to counteract land loss in this
area. See Section 4.25 Cumulative Impacts for information about reasonably
foreseeable projects in the area.

The 50,000 cfs + Terraces Alternative would have major, permanent, beneficial
impacts on geology, topography, and geomorphology in the Barataria Basin that would
be sustained or created by the diversion of sediment and fresh water; the alternative
would have minor, permanent, adverse impacts on geology, topography, and
geomorphology in the birdfoot delta. The impacts from operation and maintenance of
the 50,000 cfs + Terraces Alternative would result in an increase of about 9,860 acres of
land area within the Barataria Basin, or a 19 percent increase over the No Action
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Alternative in year 2070 (see Table 4.2-4). Conversely, because sediments transported
by the alternative would be diverted away from the birdfoot delta, that area would
experience an additional projected land loss of 2,790 acres of land area, a 42 percent
decrease by 2070 as compared with the No Action Alternative (see Table 4.2-4),
representing major, permanent, adverse impacts. The nature of the impacts in the
birdfoot delta under this alternative is qualitatively similar to those under the Applicant’s
Preferred Alternative. See the description of these impacts above for more information.

Similar to the 50,000 cfs Alternative described above, the Delft3D Basinwide
Modeling results indicate that the reduced maximum flow volume of the 50,000 cfs +
Terraces Alternative would result in less sediment delivered to the outfall area, less
change in sediment volume, and smaller amounts of land building as compared with the
Applicant’s Preferred Alternative (see Tables 4.2-4 and 4.2-5). The 50,000 cfs +
Terraces Alternative yields roughly 74 percent of the land building of the Applicant’s
Preferred Alternative (see Figure 4.2-14). As with other alternatives, the inclusion of
terraces would have a relatively minor effect, yielding projected differences of between
zero and 200 acres from 2030 to 2070 (see Table 4.2-4) as compared with the 50,000
cfs Alternative alone. However, the Delft3D Basinwide Model projects that these
differences would vary from positive to negative from decade to decade, and vary in
magnitude, both in the Barataria Basin and in the birdfoot delta (see Table 4.2-4). As
per other alternatives, construction of terraces generally results in deflection of flow
farther to the west and southwest across the outfall area, with less sediment accretion
and land building in the vicinity of the terraces, and greater sediment accretion and land
building to the northwest and west (see Figures 4.2-14 and 4.2-15).

The 50,000 cfs + Terraces Alternative would have indirect impacts on land loss in
Breton Sound (to the east of the Project area) that would be permanent, minor, and
beneficial in year 2030, when the proposed Project is projected to result in a net gain of
133 acres of land in Breton Sound (see Figures 4.2-3 through 4.2-5). By year 2070, the
proposed Project would result in a reduction in land of 1,260 acres, representing a 10.4
percent decrease in total land in Breton Sound compared to the No Action Alternative,
subject to the caveats stated above.

The 150,000 cfs + Terraces Alternative would have permanent, major beneficial
impacts on the geology, topography, and geomorphology of the Barataria Basin via land
building, and permanent, moderate, adverse impacts in the birdfoot delta by
exacerbating land loss. The impacts from operation and maintenance of the 150,000
cfs + Terraces Alternative would result in an increase of about 29,100 acres of land area
within the Barataria Basin, or a 56 percent increase over the No Action Alternative in
year 2070 (see Table 4.2-4). Conversely, because sediments transported by the
alternative would be diverted away from the birdfoot delta, that area would experience
an additional projected land loss of 2,500 acres of land area, a 38 percent decrease by
2070 as compared with the No Action Alternative (see Table 4.2-4), representing
moderate, permanent, adverse impacts. The nature of the impacts in the birdfoot delta
under this alternative is qualitatively similar to those under the Applicant’s Preferred
Alternative. See the description of these impacts above for more information.
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As with the 150,000 cfs Alternative above, the magnitude of these impacts differs
significantly from the Applicant’s Preferred Alternative in the Barataria Basin but are
generally similar in the birdfoot delta. The Delft3D Basinwide Modeling results indicate
that the increased maximum flow volume of the 150,000 cfs + Terraces Alternative
would result in more sediment delivered to the outfall area, greater change in sediment
volume and larger amounts of land building as compared with the Applicant’s Preferred
Alternative (see Tables 4.2-4 and 4.2-5). The 150,000 cfs + Terraces Alternative yields
an increase of roughly 173 percent in the land building of the Applicant’s Preferred
Alternative (see Figure 4.2-14). As with other alternatives, the inclusion of terraces
would have a relatively minor effect, yielding projected differences of between zero and
200 acres from 2030 to 2070 (see Table 4.2-4) as compared with the 150,000 cfs
Alternative alone. However, the Delft3D Basinwide Model projects that these
differences would vary from positive to negative from decade to decade, and vary in
magnitude, both in the Barataria Basin, and in the birdfoot delta (see Table 4.2-4). As
per other alternatives, construction of terraces generally results in deflection of flow
farther to the west and southwest across the outfall area, with less sediment accretion
and land building in the vicinity of the terraces, and greater sediment accretion and land
building to the northwest and west (see Figures 4.2-14 and 4.2-15). Figure 4.2-15
depicts model-projected differences in bed elevation with vs. without terraces in the
Project area in 2060 under the 150,000 cfs Alternative.

The 150,000 cfs + Terraces Alternative would have indirect impacts on land loss
in Breton Sound (to the east of the Project area) that would be permanent, minor, and
beneficial in year 2030, when the proposed Project is projected to result in a net gain of
67 acres of land in Breton Sound (see Figures 4.2-3 through 4.2-5). However, by year
2070, the proposed Project would cause a net loss of 4,053 acres of land within Breton
Sound due to available sediment in the Mississippi River being diverted from the river to
the proposed diversion, representing a decrease in land of 33.4 percent of total land in
Breton Sound compared to the No Action Alternative, subject to the caveats stated
above.

4.2.4 Mineral Resources
4241 Construction Impacts
42411 No Action Alternative

Under the No Action Alternative, mineral resources in the proposed Project
construction footprint would not be affected by construction of any of the action
alternatives. The mineral resources in the Mississippi River, Barataria Basin, and
birdfoot delta would continue as described in Chapter 3, Section 3.2 Geology and Soils.
Ongoing trends of sea-level rise and subsidence would continue, but only limited
changes to mineral resources are expected to occur during the 5-year analysis period
(the period that would otherwise be required for construction of the proposed Project).
In consideration of current and planned developments in the vicinity of the proposed
Project’s construction footprint, it is predictable that at some future point the area of the
proposed Project may be developed for industrial or commercial purposes that would
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likely have some adverse effect on mineral resources. However, it would be speculative
to guess what exactly those future developments might be (see Section 4.25
Cumulative Impacts for more details about reasonably foreseeable future projects in the
Project area). It is reasonable to assume that any future man-made development would
be required to comply with applicable local, state, and federal environmental standards.

42.41.2 Applicant’s Preferred Alternative

Non-fuel mineral resources in the Project area include construction sand
excavated from upland mines and borrow pits, borrow pit locations used for supplying
clay for the Greater New Orleans HSDRRS projects, and sand borrowed from channel
bars in the Lower Mississippi River. Salt/halite, sulfur, and phosphates are produced in
coastal Louisiana outside of the Project area (see Chapter 3, Section 3.2.3 in Geology
and Soils for more information about mineral resources in the Project area).
Construction of the Applicant’s Preferred Alternative would have negligible direct
impacts on these non-fuel mineral resources. CPRA is proposing to use the existing
Phillips 66/Alliance and Midway Cattle Ranch borrow pits (if mutually agreeable to
landowner), both of which are located near the proposed MBSD Project channel
between the Mississippi River Levee and the Barataria Basin, for disposal of excavated
material during construction. Temporary, minor, adverse indirect impacts may occur on
the transport of construction sand, salt/halite, sulfur, and phosphates due to minor traffic
delays resulting from Project-induced increases in construction traffic using LA 23 in
vicinity of the proposed Project construction site (see Section 4.22 Land-Based
Transportation for information about transportation impacts). Similarly, temporary,
minor, adverse indirect impacts on the transport of materials from the Phillips
66/Alliance and the Midway Cattle Ranch borrow pits may occur due to LA 23
modifications. Any future use of channel bars in the Lower Mississippi River as borrow
areas for coastal restoration projects in the vicinity of the intake channel, cofferdam, or
gated control structure would be precluded during construction and operation of the
Applicant’s Preferred Alternative. However, because users could potentially use other
borrow sources in the area, this would represent a temporary, minor, adverse impact.

Construction of the Applicant’s Preferred Alternative would cause temporary,
minor, adverse direct impacts on oil and gas production and transmission infrastructure.
The Shell Delta Crude Nairn-Norco 20-inch crude oil pipeline transits the proposed
Project conveyance structure outfall area footprint (USDOT 2017) at absolute elevations
of between -1.9 to -4.7 feet (NAVD88%), buried beneath 5 to 9 feet of sediment. CPRA
proposes in-place lowering of an approximately 5,000-foot-long section of the pipeline
below the proposed Project conveyance channel via horizontal directional drill (HDD)
relocation to an elevation of approximately -120 feet. This would result in temporary,
minor, adverse impacts on the transmission of petroleum products via this pipeline.
Other natural gas pipelines may transit the construction area and would be subject to
similar impacts. No known active oil and gas wells are in the construction footprint, so

55 All vertical elevations referenced to NAVDS8S8.
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no impacts on oil and gas production in the region are expected during the construction
phase beyond those related to disruption of transmission via pipeline discussed above.

42413 Other Alternatives

Under the five other action alternatives, impacts on mineral resources in the
Project area due to construction would be similar to those described under the
Applicant’s Preferred Alternative, with temporary, minor, adverse indirect impacts on the
extraction of mineral resources due to temporary delays during transport or the
relocation of infrastructure. As described under impacts on geology, topography, and
geomorphology in Section 4.2.3.1.3, the intake and conveyance channel widths would
be wider for alternatives with 150,000 cfs flow volumes, and narrower for alternatives
with 50,000 cfs flow volumes, and construction would take place within a similar
footprint for all alternatives. Channel width differences are also expected to have
negligible differences in impacts because the overall construction footprint of all action
alternatives would be similar. Similarly, the 150,000 cfs Alternatives would have
construction times several months longer, and the 50,000 cfs Alternatives would have
shorter construction timeframes. As such, the resulting temporary impacts on the
extraction of mineral resources by construction under these alternatives would last
longer or shorter but would not be substantially different than the Applicant’s Preferred
Alternative.

4.2.4.2 Operational Impacts
42421 No Action Alternative

Under the No Action Alternative, the trend of increasing land loss in the Barataria
Basin would continue (see Section 4.2.3.2.1) resulting in the conversion of up to nearly
274,000 acres of emergent wetlands and other subaerial (above-water) landforms to
subaqueous shallow water by year 2070 (see Table 4.2-3). This land loss could result
in increasing wave and storm energy exposure to oil and gas pipelines and wells in the
outfall area and the wider Barataria Basin via the removal of sediments currently
adjacent to and overlying this infrastructure. This increased exposure, in turn, may
result in greater stress on these pipelines and wells, failure of these pipelines and wells,
and unintentional spills of hydrocarbon products into the environment.

42422 Applicant’s Preferred Alternative

Ongoing operations under the Applicant’s Preferred Alternative are expected to
have long-term to permanent, minor, beneficial and adverse impacts on mineral
resources. Increased deposition of sediment in the Barataria Basin under diversion
operations may cause sedimentation of existing access canals, which would result in
the need to maintain these channels when access to wells or flowlines for maintenance
is required. In the case of active wells, burial may be adverse in that it would prevent
access to or maintenance of these wells. Burial of pipelines may be beneficial in that it
would reduce the exposure of these pipelines to wave energy or collision damage and
resulting risk of petroleum spills. There are 33 active production and injection wells
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located in the Lafitte oil field between 3.5 and 6.5 miles west and southwest of the
planned Project outfall transition feature (LDNR 2017a). The Delft3D Basinwide
Modeling results indicate that these may be in areas with between 0 and 4.9 feet of
newly deposited sediment by 2070.

Any future use of channel bars in the Lower Mississippi River as borrow areas for
coastal restoration projects in the immediate vicinity (within 0.5-mile) of the intake
channel, cofferdam, or gated control structure would be precluded during operation of
the Applicant’s Preferred Alternative. However, because users could potentially use
other borrow sources in the area, this would represent a permanent, minor, adverse
impact.

4.24.2.3 Other Alternatives

Ongoing operations under any of the other proposed alternatives are expected to
have indirect impacts on mineral resources similar to those described under the
Applicant’s Preferred Alternative. As described under impacts on geology, topography,
and geomorphology in Section 4.2.3.2.3, diversion operations for alternatives with
higher-flow volumes would have similar impacts as the Applicant’s Preferred Alternative,
but impacts would occur over an area approximately twice as large and may result in
burial of oil and gas infrastructure under thicker sediment deposits (see Figure 4.2-14).
Diversion operations for alternatives with lower-flow volumes would also have similar
impacts, but these would occur over an area roughly 60 to 70 percent as large and
would likely result in thinner deposits of new sediment (see Figure 4.2-14).

4.2.5 Soils and Prime Farmland
4.2.51 Construction Impacts
42511 No Action Alternative

Under the No Action Alternative, soils and prime farmland in the Project area
would not be affected by construction of the Applicant’s Preferred Alternative or any of
the action alternatives. The general character of the geomorphology and sails,
including prime farmland, in the Project area would exist as described in Chapter 3,
Section 3.2.4 Soils. Ongoing trends of sea-level rise and subsidence would continue,
but only limited changes to geomorphology and soils are expected to occur during the
5-year analysis period (the period that would otherwise be required for construction of
the proposed Project). In consideration of current and planned developments in the
vicinity of the proposed Project’s construction footprint, it is predictable that at some
future point the area of the proposed Project may be developed for industrial or
commercial purposes that would likely have some adverse effect on soils and prime
farmland. However, it would be speculative to guess what exactly those future
developments might be (see Section 4.25 Cumulative Impacts for more details about
reasonably foreseeable future projects in the Project area). It is reasonable to assume
that any future man-made development would be required to comply with applicable
local, state, and federal environmental standards.
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4.2.51.2 Applicant’s Preferred Alternative

Construction of the Applicant’s Preferred Alternative would result in short-term
and permanent, minor to moderate, adverse direct and indirect impacts on soils in and
adjacent to the construction footprint. Analysis of the SSURGO database (USDA 2017)
as provided by the USDA-NRCS indicates that there are 768 acres of Harahan clays
and Cancienne clays and silty clay loams, 42 acres of Carville, Cancienne, and
Schriever soils, and 55 acres of Westwego clays within the construction footprint of the
proposed Project. These native soils would be completely removed by excavation
within the footprint of the intake system and conveyance channels. Modifications or
removal of these native soil profiles would occur due to compaction and grading
activities, associated erosion, and the introduction of nonnative fill within the footprints
of highway and railroad alterations, guide levees, stability berms, Project structures,
contractor yards, haul roads, and other ancillary site features. Clearing would remove
protective vegetation cover and result in short-term exposure of soils to the effects of
wind and rain, which would increase the potential for soil erosion and sedimentation
until the end of the construction phase, at which time CPRA would seed or mulch
exposed soils to minimize erosion. Grading, dredged material storage, and equipment
traffic can compact soil, reducing porosity and increasing runoff potential. Removal of
native soil profiles would represent a permanent direct impact, while soil erosion
impacts are expected to be short-term, significantly reduced once vegetation is
established after construction. Minor, short-term, adverse indirect impacts on soils
could occur on adjacent lands during construction due to increased runoff and
sedimentation and the relocation of existing infrastructure within the Project area. See
Section 4.2.6 for additional information about practices that CPRA would implement to
minimize adverse impacts on soils.

Beneficial use areas or areas dredged for construction of the outfall transition
feature would likely impact an additional large area of Lafitte and Clovelly mucks.
These native soils would be completely removed by excavation within the footprint of
the outfall transition feature and associated construction and access dredging, or
subject to compaction and burial as part of the placement of fill or dredged material
within the beneficial use areas. These are the most common soil series in the Barataria
Basin.

Construction activities would result in the conversion of designated prime
farmland to non-agricultural purposes, representing a permanent, moderate, adverse
direct impact. Analysis of available SSURGO data (USDA 2017) indicates that 768
acres of designated prime farmland located within the construction footprint of the
greater than-277,000 acres of prime farmland within the Project area would be
converted to a non-agricultural use under the Applicant’s Preferred Alternative. These
soils are from the Harahan clays, Cancienne clays, and silty clay loams and located
generally between the MR&T and NOV-NFL Levees. The Farmland Protection Policy
Act of 1981 specifies that federal agencies must evaluate the effects of any activities
that could result in the conversion of designated prime farmland before taking any
action. Documented coordination with USDA-NRCS regarding potential impacts on
prime farmland is provided in Chapter 5.
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4.251.3 Other Alternatives

Under the five other action alternatives, the types of impacts on soils and prime
farmland in the Project area due to construction would be similar to those described
under the Applicant’s Preferred Alternative. As compared to the Applicant’s Preferred
Alternative, the 150,000 cfs Alternatives (with and without terraces) would have wider
intake and conveyance channels and construction time frames would be several months
longer, whereas the 50,000 cfs Alternatives (with and without terraces) would have
narrower intake and conveyance channels and construction times would be several
months shorter. As such, the resulting impacts on soils would not substantially differ
from those of the Applicant’s Preferred Alternative, with permanent, moderate, adverse
direct and indirect impacts on soils, including prime farmland soils, present in, and
adjacent to, the construction footprint due to excavation and removal. Longer
construction timeframes associated with the 150,000 cfs Alternatives would result in a
longer duration of short-term impacts on soils, including soil erosion. See Section 4.27
Mitigation Summary and Appendix R1 Mitigation and Stewardship Plan for a list of
measures that CPRA would undertake to minimize impacts on soils during construction.

The construction of marsh terraces would also involve permanent, moderate,
adverse impacts on soils. As described in Section 4.2.3.1, under the three marsh
terrace alternatives, dredged material excavated from adjacent shallow-bay bottom
would be used to create approximately 18 chevron features oriented into the diversion
discharge current. This would require the excavation and emplacement of
approximately 450,000 cubic yards of native wetland soils. These soils would be
subject to compaction and burial as part of the construction of these features.

4.2.5.2 Operational Impacts
42521 No Action Alternative

The ongoing processes of subsidence and sea-level rise under the No Action
Alternative would have major, permanent, adverse impacts on soils and prime farmland
in the Barataria Basin. The trend of increasing land loss in the Barataria Basin would
continue (see Section 4.2.3.2), resulting in the conversion of up to nearly 274,000 acres
of emergent wetlands and other subaerial landforms to subaqueous shallow water by
year 2070 (see Table 4.2-3). The soils in these areas would be comprised nearly
entirely of Lafitte and Clovelly mucks, and the loss of these soils would constitute a
permanent, major, adverse impact of ongoing land loss. Existing agricultural, industrial,
and commercial land use trends would continue in the vicinity of the proposed diversion
complex, and it is expected that land developed for industrial or commercial purposes
may result in conversion of prime farmland to other uses.

42522 Applicant’s Preferred Alternative

Most of the soils in the outfall area are from the Lafitte-Clovelly association
(USDA 2017). Short-term to permanent, moderate, adverse and beneficial direct and
indirect impacts on these wetland soils are expected due to changes in depth and
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duration of flooding as a result of diversion operations. Diversion operations would
likely result in the transport and removal of some soils close to the outfall transition
feature due to scouring and other hydraulic processes. Further, sediment deposited in
the outfall area by diversion operations would likely be deposited on top of some
existing soils due to elevated water levels in the vicinity of the outfall area. The grain
size distribution and other physical characteristics of sediments that would be diverted
and retained in the outfall area would differ from sediments found there at present.
These differing parent material characteristics may lead to the development of wetland
soil profiles that differ from the Lafitte-Clovelly association, at least initially. Lastly,
impacts on vegetation community composition may occur as a result of altered flooding
and salinity regimes. Impacts on vegetation can impact the rate of surficial deposition,
as well as the quantity and quality of the soil profiles that develop. All these impacts
can be considered both adverse and beneficial, in that existing soils and associated
ecological communities would be disrupted, and new soils and ecological communities
would be established. While these new soils would likely be similar to existing soils in
the Lafitte-Clovelly association in the long-term, they may differ substantially in the
short-term. See Section 4.6 Wetland Resources and Waters of the U.S. for more
discussion of impacts related to vegetation community change. Ongoing operations
under the Applicant’s Preferred Alternative are expected to have no impact on prime
farmland after the construction phase is complete.

4.2.5.2.3 Other Alternatives

Under the five other action alternatives, impacts on soils and prime farmland in
the Project area during operations would be like those described under the Applicant’s
Preferred Alternative, with short-term to permanent, moderate, adverse and beneficial
direct and indirect impacts on soils in the Barataria Basin and no impacts on prime
farmland after the construction phase is complete. The differences would be in terms of
scale. Diversion operations for the 150,000 cfs Alternatives (with and without terraces)
would impact an area approximately twice as large as that of the Applicant’s Preferred
Alternative due to the increased rate of flow associated with these alternatives.
Diversion operations for the 50,000 cfs Alternatives (with and without terraces) would
also have similar impacts, but the impacted area would be about 60 to 70 percent as
large as that of the Applicant’s Preferred Alternative. See Figure 4.2-14.

4.2.6 Summary of Potential Impacts

Table 4.2-6 summarizes the potential impacts on geology and soils for each
alternative. Details are provided in Sections 4.2.2 through 4.2.4 above.
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Summary of Potential Impacts on Geology and Soils from Each Alternative?®

Table 4.2-6

Impact Type

Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

No Action Alternative

Construction Impacts

No impacts on geology and soils from construction of the proposed Project would
occur.

Future development in the Project vicinity could result in adverse impacts on
existing geology and soils. Any future impacts would be required to comply with
applicable environmental laws and regulations.

Operational Impacts

Major, permanent, adverse impacts from continued land loss in the Barataria Basin
and birdfoot delta due to subsidence and sea-level rise.

75,000 cfs Alternative (

Applicant’s Preferred)

Construction Impacts

Moderate, permanent, adverse impacts on the existing topography, geology, and
geomorphology of the construction footprint from excavation, dredging, compaction,
grading, or filling.

Moderate, permanent, beneficial and adverse impacts on the geology and
geomorphology of the open water, shallow-bay bottom, and emergent marshes in
the Project outfall area from the emplacement of dredged material for beneficial use
and from access dredging, respectively.

Minor, temporary, adverse impacts on the extraction of mineral resources due to the
relocation of infrastructure or temporary, minor delays during transport.

Moderate, permanent, adverse impacts on soils present in the construction
footprint, including prime farmland soils, due to excavation, removal, compaction,
and erosion.

Operational Impacts

Major, permanent, beneficial impacts on land building in the Barataria Basin due to
the diversion of flow and sediment load into the Barataria Basin. The 75,000 cfs
Alternative would create and sustain 13,400 acres of wetlands in the Barataria
Basin by 2070.

Moderate, permanent, adverse impacts on land building in the birdfoot delta due to
the diversion of flow and sediment load into the Barataria Basin that would
otherwise be transported downstream. The 75,000 cfs Alternative would reduce
wetlands in the birdfoot delta by 3,000 acres by 2070.

Moderate, short-term to permanent, adverse and beneficial impacts on existing
wetland soils in the outfall area due to existing soils and associated ecological
communities being buried (adverse impact), and new soils and ecological
communities being established (beneficial impact).

Minor, long-term to permanent, adverse and beneficial impacts on mineral
resources due to deposition of sediment that may prevent access to oil and gas
extraction infrastructure (adverse impact) and protect pipelines from wave and
collision exposure (beneficial impact).

50,000 cfs Alternative

Construction Impacts

Moderate, permanent, adverse impacts on the existing topography, geology, and
geomorphology of the construction footprint from excavation, dredging, compaction,
grading, or filling.

Moderate, permanent, beneficial and adverse impacts on the geology and
geomorphology of the open water, shallow-bay bottom, and emergent marshes in
the Project outfall area from the emplacement of dredged material for beneficial use
and from access dredging, respectively.

Minor, temporary, adverse impacts on the extraction of mineral resources due to the
relocation of infrastructure or temporary, minor delays during transport.

Moderate, permanent, adverse impacts on soils present in the construction
footprint, including prime farmland soils, due to excavation, removal, compaction,
and erosion.
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Table 4.2-6
Summary of Potential Impacts on Geology and Soils from Each Alternative?®
Impact Type Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

Operational Impacts e Major, permanent, beneficial impacts on land building in the Barataria Basin due to
the diversion of flow and sediment load into the Barataria Basin. The 50,000 cfs
Alternative would create and sustain 9,660 acres of wetland in the Barataria Basin
by 2070.

e Moderate, permanent, adverse impacts on land building in the birdfoot delta due to
the diversion of flow and sediment load into the Barataria Basin that would
otherwise be transported downstream. The 50,000 cfs Alternative would reduce
wetlands in the birdfoot delta by 2,820 acres by 2070.

e Moderate, short-term to permanent, adverse and beneficial impacts on existing
wetland soils in the outfall area due to existing soils and associated ecological
communities being buried (adverse impact), and new soils and ecological
communities being established (beneficial impact).

e  Minor, long-term to permanent, adverse and beneficial impacts on mineral
resources due to deposition of sediment that may prevent access to oil and gas
extraction infrastructure (adverse impact) and protect pipelines from wave and
collision exposure (beneficial impact).

150,000 cfs Alternative

Construction Impacts | ¢«  Moderate, permanent, adverse impacts on the existing topography, geology, and
geomorphology of the construction footprint from excavation, dredging, compaction,
grading, or filling.

e Moderate, permanent, beneficial and adverse impacts on the geology and
geomorphology of the open water, shallow-bay bottom, and emergent marshes in
the Project outfall area from the emplacement of dredged material for beneficial use
and from access dredging, respectively.

e  Minor, temporary, adverse impacts on the extraction of mineral resources due to the
relocation of infrastructure or temporary, minor delays during transport.

e Moderate, permanent, adverse impacts on soils present in the construction
footprint, including prime farmland soils, due to excavation, removal, compaction,
and erosion.

Operational Impacts e  Major, permanent, beneficial impacts on land building in the Barataria Basin due to
the diversion of flow and sediment load into the Barataria Basin. The 150,000 cfs
Alternative would create and sustain 29,200 acres of wetlands in the Barataria
Basin by 2070.

e Moderate, permanent, adverse impacts on land building in the birdfoot delta due to
the diversion of flow and sediment load into the Barataria Basin that would
otherwise be transported downstream. The 150,000 cfs Alternative would reduce
wetlands in the birdfoot delta by 2,820 acres by 2070.

e Moderate, short-term to permanent, adverse and beneficial impacts on existing
wetland soils in the outfall area due to existing soils and associated ecological
communities being buried (adverse impact), and new soils and ecological
communities being established (beneficial impact).

e  Minor, long-term to permanent, adverse and beneficial impacts on mineral
resources due to deposition of sediment that may prevent access to oil and gas
extraction infrastructure (adverse impact) and protect pipelines from wave and
collision exposure (beneficial impact).
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Table 4.2-6
Summary of Potential Impacts on Geology and Soils from Each Alternative?®
Impact Type Impact Description (as Compared to No Action Alternative unless Otherwise

Stated)

Terrace Alternatives

75,000 cfs + Terraces Alternative

Construction Impacts | «  As compared to the No Action Alternative, this alternative would cause additional
construction impacts, both adverse and beneficial, as listed above for the 75,000 cfs
Alternative (Applicant’s Preferred). Terraces would modify the existing natural
topography (adverse) but result in emergent uplands with higher ecological value
(beneficial). Otherwise, impacts from the terrace alternatives would be substantially
similar to those of the corresponding flow alternatives without terraces.

Operational Impacts e As compared to the No Action Alternative, this alternative would cause substantially
similar operational impacts as listed above for the 75,000 cfs Alternative
(Applicant’s Preferred).

e The presence of terraces would yield only slight increases in land building in the
Barataria Basin and slight decreases in land loss in the birdfoot delta as compared
with the 75,000 cfs Alternative (Applicant’s Preferred). These differences would
vary from decade to decade.

e The 75,000 cfs + Terraces Alternative would create and sustain 13,800 acres of
wetlands in the Barataria Basin by 2070 as compared with 13,400 acres for the
75,000 cfs Alternative.

e The 75,000 cfs + Terraces Alternative would reduce wetlands in the birdfoot delta
by 2,950 acres by 2070, as compared with 3,000 acres for the 75,000 cfs
Alternative.

50,000 cfs + Terraces Alternative

Construction Impacts | ¢  As compared to the No Action Alternative, this alternative would cause additional
construction impacts, both adverse and beneficial, as listed above for the 50,000 cfs
Alternative. Terraces would modify the existing natural topography (adverse) but
result in emergent uplands with higher ecological value (beneficial). Otherwise,
impacts from the terrace alternatives would be substantially similar to those of the
corresponding flow alternatives without terraces.

Operational Impacts | ¢  As compared to the No Action Alternative, this alternative would cause the same
operational impacts as listed above for the 50,000 cfs Alternative .

e The presence of terraces would yield only slight increases in land building in the
Barataria Basin and slight decreases in land loss in the birdfoot delta as compared
with the 50,000 cfs Alternative. These differences would vary from decade to
decade.

e The 50,000 cfs + Terraces Alternative would create and sustain 9,860 acres of
wetlands in the Barataria Basin by 2070 as compared with 9,660 acres for the
50,000 cfs Alternative.

e The 50,000 cfs + Terraces Alternative would reduce wetlands in the birdfoot delta
by 2,790 acres by 2070, as compared with 2,820 acres for the 50,000 cfs
Alternative.

150,000 cfs + Terraces Alternative

Construction Impacts | «  As compared to the No Action Alternative, this alternative would cause the
additional construction impacts, both adverse and beneficial, as listed above for the
150,000 cfs Alternative . Terraces would modify the existing natural topography
(adverse) but result in emergent uplands with higher ecological value (beneficial).
Otherwise, impacts from the terrace alternatives would be substantially similar to
those of the corresponding flow alternatives without terraces.
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Table 4.2-6
Summary of Potential Impacts on Geology and Soils from Each Alternative?®
Impact Type Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

Operational Impacts e As compared to the No Action Alternative, this alternative would cause the same
operational impacts as listed above for the 150,000 cfs Alternative.

e The presence of terraces would yield only slight decreases in land building in the
Barataria Basin and slight decreases in land loss in the birdfoot delta as compared
with the 150,000 cfs Alternative. These differences would vary from decade to
decade.

e The 150,000 cfs + Terraces Alternative would create and sustain 29,100 acres of
wetlands in the Barataria Basin by 2070 as compared with 29,200 acres for the
150,000 cfs Alternative.

e The 150,000 cfs + Terraces Alternative would reduce wetlands in the birdfoot delta
by 2,500 acres by 2070, as compared with 2,820 acres for the 150,000 cfs
Alternative.

a Modeled land areas and changes presented in this table and throughout Section 4.2 Geology and Soils
have been rounded to three significant digits. Land areas are considered accurate to within £200 acres.

4.3 GROUNDWATER RESOURCES
4.3.1 Area of Potential Impacts

The area of potential construction impacts on groundwater resources is within the
immediate vicinity (within 0.5-mile) of all active construction areas. During operations,
the proposed Project has the potential to impact groundwater resources in the vicinity of
the proposed diversion complex as well as the outfall area.

4.3.2 Guidelines for Groundwater Resources Impact Determinations
Impact intensities for groundwater are based on the definitions provided in

Section 4.1 and the following groundwater-specific indicators for minor, moderate, and
major impacts:

no impact: no discernible or measurable impact;

e negligible: the impact on groundwater would be at the lowest levels of
detection, barely measurable, with no perceptible consequences;

e minor: the impact on shallow groundwater elevation would be measurable,
but it would be small and localized. The impact would only temporarily alter
the area’s shallow groundwater flows. Impacts could result in a detectable
change to groundwater quality, but the change could be expected to be small
and localized. Impacts could quickly become undetectable;

e moderate: the impact on shallow groundwater elevation would be
measurable, but small and limited to local and adjacent areas. The effect
could permanently alter the area’s shallow groundwater flows. Impacts on
groundwater quality would be observable over a relatively large area.
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Impacts would result in a change to water quality that would be readily
detectable and limited to local and adjacent areas. Impact on water quality
could persist; and

e major: the impact on shallow groundwater elevation would be measurable
and widespread. The impact could permanently alter shallow groundwater
flows. Impacts would likely result in a change to water quality that would be
readily detectable and widespread.

4.3.3 Construction Impacts
4.3.3.1 No Action Alternative

Under the No Action Alternative, construction of the proposed Project would not
occur. Groundwater in the Project area would not be impacted by the Applicant’s
Preferred Alternative or any of the action alternatives. During the 5-year analysis period
(the period that would otherwise be required for construction of the proposed Project),
existing agricultural, industrial, and commercial land use trends would continue in the
location of the proposed diversion complex, where shallow groundwater flow and depths
have historically been and would continue to be altered through the operation of
drainage canals and pumping to reduce flooding. Saltwater intrusion would continue
into the deeper aquifers underlying the Project area. Because of their depth and
distance from recharge areas, current groundwater quality trends in the deeper aquifers
would likely continue. Use of the groundwater from the deeper aquifer systems
underlying the Project area for irrigation or other purposes would remain unrestricted.

In consideration of current and planned developments in the vicinity of the
proposed Project’s construction footprint, it is predictable that at some future point the
area of the proposed Project may be developed for industrial or commercial purposes
that could have some adverse effect on local water and/or sediment quality. However, it
would be speculative to guess what exactly those future developments might be (see
Section 4.25, Cumulative Impacts, for more details about reasonably foreseeable future
projects in the Project area). It is reasonable to assume that any future man-made
development would be required to comply with applicable local, state, and federal water
quality standards.

4.3.3.2 Applicant’s Preferred Alternative
4.3.3.21 Aquifers

Shallow groundwater in surficial aquifers underlying the proposed Project
structures could sustain temporary, minor, adverse impacts. The majority of the
construction activities associated with the proposed Project would involve temporary
and localized excavation. Alterations to overland water flow and recharge would be
caused by clearing and grading of the work areas. In addition, dewatering, drainage
control, and near-surface soil compaction caused by heavy construction vehicles could
alter shallow groundwater flow direction and local water table elevations in the vicinity of
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construction activities. Because the elevation and flow of surficial aquifers underlying
the Project area between the NOV-NFL and Mississippi River Levees have already
been considerably modified by drainage canals and forced drainage pumping, the
additional Project-induced adverse impacts on shallow groundwater would be minor,
unless they cause adverse flood conditions (see Section 4.20 Public Health and Safety,
Including Flood and Storm Hazard Risk Reduction for further information about
flooding). Piezometer wells would likely be installed within the construction right-of-way
to monitor groundwater levels during construction.

With depths of more than 200 feet, the Mississippi River Alluvial Aquifer and the
Chicot Equivalent Aquifer System would not be impacted by construction activities.
Following construction, the portion of the construction footprint that is not paved or
occupied by the aboveground facilities would be revegetated or graveled to eliminate
exposed soils and to ensure restoration of overland flow and recharge patterns.

4.3.3.2.2 Groundwater Use

Groundwater use would not be impacted by Project construction activities. No
public drinking water wells are located in the Project area, and the closest well identified
in the vicinity of the proposed diversion complex is a 450-foot-deep irrigation well
approximately 0.5-mile southeast. Wells in the Project area are screened in the
Mississippi River Alluvial Aquifer with an average well depth of 248 feet and in the
Chicot Equivalent Aquifer System with an average well depth of 295 feet. Shallower
wells do not occur in the Project area because of the high salinity of shallow
groundwater.

4.3.3.2.3 Groundwater Quality

Potential adverse impacts on shallow groundwater during construction could
range from temporary and negligible to long-term and moderate depending on the
severity of potential spills and leaks of hazardous materials and the effectiveness of the
spill response action. Shallow groundwater areas could be directly impacted by
contamination caused by inadvertent surface spills of hazardous materials used during
construction such as fuels, oil, lubricants, and coolants. Accidental spills and leaks of
these materials associated with the refueling or maintenance of vehicles and the
storage of fluids pose the greatest risk to groundwater quality.

If not cleaned up, contaminated soils could leach and indirectly add pollutants to
groundwater long after a spill has occurred. Impacts from an undetected or
unaddressed release could be long-term as contaminants may leach from soils over
many years, causing a moderate impact on shallow groundwater quality.
Implementation of the Applicant’s Project-specific Spill Prevention, Control, and
Countermeasure (SPCC) Plan would minimize the potential for short- and long-term
groundwater quality impacts associated with an inadvertent spill of hazardous materials
during construction. Therefore, potential impacts on groundwater quality would be
negligible.
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4.3.3.3 Other Action Alternatives

Impacts on groundwater due to construction of the other alternatives would be
the same as those described under the Applicant’s Preferred Alternative, with
temporary, minor, adverse impacts on surficial aquifers during construction, including
alterations to overland water flow and recharge due to clearing and grading, dewatering,
drainage control, and near-surface soil compaction in work areas. Similar to the
Applicant’s Preferred Alternative, this alternative would not impact deep aquifers or
groundwater use. Potential impacts on groundwater quality would be negligible with the
implementation of a Project SPCC Plan.

The addition of terrace construction in the immediate outfall area under the three
action alternatives that include terraces would not impact groundwater resources.

4.3.4 Operational Impacts
4.3.41 No Action Alternative

Under the No Action Alternative, groundwater resources would not be impacted
by operation of the Applicant’s Preferred Alternative or any of the action alternatives.
Saltwater intrusion from the Gulf of Mexico would continue to impact the water quality of
the Mississippi Alluvial and Chicot Equivalent Aquifers. Groundwater use would
continue to be primarily used for industrial and power-generation uses by industries
along the Mississippi River corridor (see Chapter 3, Section 3.3 Groundwater
Resources).

It is predictable to expect that during the 2020 to 2070 operational period of the
proposed MBSD Project, Project-area groundwater resources may be modified through
other projects. It is predictable that any future man-made development would be
required to comply with applicable local, state, and federal environmental regulations.

4.3.4.2 Applicant’s Preferred Alternative
4.3.4.21 Aquifers

During operation of the proposed Project, permanent, minor impacts on shallow
groundwater elevations and flow direction in surficial aquifers may occur due to the
presence of Project structures and modifications to existing drainage channels and
forced drainage pumping. The Mississippi River Alluvial Aquifer and the Chicot
Equivalent Aquifer System are deeper than 200 feet and regional in extent such that
impacts on these aquifers from the Project structures, operations, and the introduction
of Mississippi River water into the outfall area would be negligible.

4.3.4.2.2 Groundwater Use

Project operations would have negligible impacts on groundwater use. As
described above, wells in the Project area are screened in the Mississippi River Alluvial
Aquifer and in the Chicot Equivalent Aquifer System, which have average well depths of
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248 feet and 295 feet, respectively. Because the aquifers are deeper than 200 feet and
regional in extent, Project infrastructure, operations, and the introduction of Mississippi
River water into the outfall area would have negligible impacts on the use of
groundwater in these aquifers. The inability to place new water wells within the
proposed footprint of the diversion complex and auxiliary structures would be an
adverse minor, permanent, indirect impact of the proposed Project.

4.3.4.2.3 Groundwater Quality

Minor short- and long-term impacts on shallow groundwater quality could occur
due to the introduction of fresh water in the outfall area during operations. These
impacts may be either beneficial or adverse depending on the nature of the chemical
changes and their indirect impacts on vegetation and aquatic life. Although saltwater
intrusion would continue to impact groundwater in the Project area, the freshwater
inputs may temporarily reduce shallow groundwater salinity and specific conductance in
the outfall area. Other groundwater quality parameters, including nitrogen, phosphorus,
chloride, and sulfate, may be indirectly impacted by causing an increase or decrease in
concentrations in shallow groundwater with respect to existing groundwater depending
upon soil property differences. The duration of these minor impacts on shallow
groundwater quality would vary with the amount and duration of freshwater input, which
would be determined by the Project’s operation plan. Salinity and specific conductance
would be reduced, and oxidized forms of nutrients and other water quality parameters
would be increased during higher flows through the diversion channel. The spatial
extent of impacts on shallow groundwater would vary with flow volume; the extent would
increase with increasing flow through the diversion channel.

Because the Mississippi River Alluvial Aquifer and the Chicot Equivalent Aquifer
System are deeper than 200 feet and regional in extent, impacts on groundwater quality
in these deep aquifers from the introduction of Mississippi River water into the outfall
area would be negligible.

4.3.4.3 Other Alternatives
4.3.4.3.1 50,000 cfs Alternative

Impacts on groundwater due to construction of the 50,000 cfs Alternative would
be the same as those described under the Applicant’s Preferred Alternative. As
compared to the No Action Alternative, the 50,000 cfs Alternative would have
permanent, minor impacts on shallow groundwater elevations and flow direction in
surficial aquifers, and negligible impacts on the Mississippi River Alluvial Aquifer and the
Chicot Equivalent Aquifer System. Similar to the Applicant’s Preferred Alternative, the
50,000 cfs Alternative would have minor impacts on shallow groundwater quality due to
the introduction of fresh water in the outfall area during operations; freshwater inputs
may temporarily reduce shallow groundwater salinity and specific conductance in the
outfall area.
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4.3.4.3.2 150,000 cfs Alternatives

Impacts on groundwater due to construction of the 150,000 cfs Alternative would
be the same as those described under the Applicant’s Preferred Alternative. As
compared to the No Action Alternative, the 150,000 cfs Alternative would have
permanent, minor impacts on shallow groundwater elevations and flow direction in
surficial aquifers, and negligible impacts on the Mississippi River Alluvial Aquifer and the
Chicot Equivalent Aquifer System. Similar to the Applicant’s Preferred Alternative, the
150,000 cfs Alternative would have minor impacts on shallow groundwater quality due
to the introduction of fresh water in the outfall area during operations; freshwater inputs
may temporarily reduce shallow groundwater salinity and specific conductance in the
outfall area.

4.3.4.3.3 Terrace Alternatives

The three terrace alternatives would have the same impacts on groundwater as
the three action alternatives described above. The addition of terrace construction in
the immediate outfall area under the three action alternatives that include terraces
would not impact groundwater resources.

4.3.5 Summary of Potential Impacts

Table 4.3-1 summarizes the potential impacts on groundwater resources for each
alternative. Details are provided in Sections 4.3.1 through 4.3.4 above.

Table 4.3-1
Summary of Potential Impacts on Groundwater from Each Alternative
Impact Type Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

No Action Alternative

Construction Impacts e  Existing agricultural, industrial, and commercial land use trends would continue in
the location of the proposed diversion complex, where shallow groundwater flow
and depths have historically been and would continue to be altered through the
operation of drainage canals and pumping to reduce flooding.

Operational Impacts e Current trends in saltwater intrusion and water well use would continue.
75,000 cfs Alternative (Applicant’s Preferred)

Construction Impacts | ¢  Temporary, minor, adverse impacts on overland water flow, groundwater flow
direction, and local water table elevations of shallow aquifers would be caused by
clearing, grading, dewatering, and near-surface soil compaction of the work areas.

¢ Negligible impacts on the Mississippi River Alluvial Aquifer and the Chicot
Equivalent Aquifer System.

e Temporary and negligible to long-term and moderate adverse impacts on
groundwater quality depending on the severity of potential spills and leaks of
hazardous materials and the effectiveness of the spill response action. Impacts
would be negligible with the implementation of an effective Project SPCC Plan.

Final 4-61



Mid-Barataria Sediment Diversion EIS Chapter 4

Summary of Potential Impacts on Groundwater from Each Alternative

Table 4.3-1

Impact Type

Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

Operational Impacts

Permanent, minor, adverse impacts on shallow groundwater elevations and flow
direction in surficial aquifers due to the presence of Project structures and
modifications to existing drainage channels and forced drainage pumping.

Negligible impacts on groundwater use.

Minor short- and long-term impacts on shallow groundwater quality due to the
introduction of fresh water in the outfall area during operations. These impacts may
be either beneficial or adverse depending on the nature of the chemical changes
and their indirect impacts on vegetation and aquatic life. Although saltwater
intrusion would continue to impact groundwater in the Project area, the freshwater
inputs may temporarily reduce shallow groundwater salinity and specific
conductance in the outfall area.

50,000 cfs Alternative

Construction Impacts

Temporary, minor, adverse impacts on overland water flow, groundwater flow
direction, and local water table elevations of shallow aquifers would be caused by
clearing, grading, dewatering, and near-surface soil compaction of the work areas.

Negligible impacts on the Mississippi River Alluvial Aquifer and the Chicot
Equivalent Aquifer System.

Temporary and negligible to long-term and moderate adverse impacts on
groundwater quality depending on the severity of potential spills and leaks of
hazardous materials and the effectiveness of the spill response action. Impacts
would be negligible with the implementation of an effective Project SPCC Plan.

Operational Impacts

Permanent, minor, adverse impacts on shallow groundwater elevations and flow
direction in surficial aquifers due to Project structures and modifications to existing
drainage channels and forced drainage pumping.

Negligible impacts on groundwater use.

Minor short- and long-term impacts on shallow groundwater quality due to the
introduction of fresh water in the outfall area during operations. These impacts may
be either beneficial or adverse depending on the nature of the chemical changes
and their indirect impacts on vegetation and aquatic life. Although saltwater
intrusion would continue to impact groundwater in the Project area, the freshwater
inputs may temporarily reduce shallow groundwater salinity and specific
conductance in the outfall area.

150,000 cfs Alternative

Construction Impacts

Temporary, minor, adverse impacts on overland water flow, groundwater flow
direction, and local water table elevations of shallow aquifers would be caused by
clearing, grading, dewatering, and near-surface soil compaction of the work areas.
Negligible impacts on the Mississippi River Alluvial Aquifer and the Chicot
Equivalent Aquifer System.

Temporary and negligible to long-term and moderate adverse impacts on
groundwater quality depending on the severity of potential spills and leaks of
hazardous materials and the effectiveness of the spill response action. Impacts
would be negligible with the implementation of an effective Project SPCC Plan.
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Table 4.3-1
Summary of Potential Impacts on Groundwater from Each Alternative
Impact Type Impact Description (as Compared to No Action Alternative unless Otherwise

Stated)

Operational Impacts e Permanent, minor, adverse impacts on shallow groundwater elevations and flow
direction in surficial aquifers due to the presence of Project structures and
modifications to existing drainage channels and forced drainage pumping.

¢ Negligible impacts on groundwater use.

e  Minor short- and long-term impacts on shallow groundwater quality due to the
introduction of fresh water in the outfall area during operations. These impacts may
be either beneficial or adverse depending on the nature of the chemical changes
and their indirect impacts on vegetation and aquatic life. Although saltwater
intrusion would continue to impact groundwater in the Project area, the freshwater
inputs may temporarily reduce shallow groundwater salinity and specific
conductance in the outfall area.

Terraces Alternatives

Construction and e As compared to the No Action Alternative, the three action alternatives would have
Operational Impacts substantially similar construction and operational impacts as that of the 75,000 cfs,
50,000 cfs, and 150,000 cfs Alternatives (see above).
e As compared to the Applicant’s Preferred Alternative, the construction and
presence of marsh terrace features in the basin in the immediate outfall area would
have negligible additional impacts on groundwater resources.

44 SURFACE WATER AND COASTAL PROCESSES
441 Area of Potential Impacts

The area of potential direct and indirect construction impacts on hydrology and
hydrodynamics is within the immediate vicinity (approximately 0.5 mile) of the
construction footprint (see Chapter 2, Figure 2.8-1). The area of potential construction
direct and indirect impacts on stormwater management and drainage would be the
portion of the construction footprint in the forced drainage area between the MR&T
Levee and the NOV-NFL Levee.

The area of potential operational direct and indirect impacts on hydrology and
hydrodynamics is within the Lower Mississippi River and throughout the Barataria Basin
and the birdfoot delta. The area of potential operational direct and indirect impacts on
stormwater management and drainage is the area between the MR&T and the NOV-
NFL Levees as well as the Barataria Basin.

4.4.2 Guidelines for Surface Water/Coastal Processes Impact Determinations

Impact intensities for surface water/coastal processes are based on the
definitions provided in Section 4.1 and the following resource-specific indicators for
minor, moderate, and major impacts:

¢ no impact: no discernible or measurable impact;

e negligible: the impact on surface water/coastal processes would be at the
lowest levels of detection, barely measurable, with no perceptible
consequences;
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e minor: the impact on surface water/coastal processes would be barely
measurable, small, and localized;

e moderate: the impact on surface water/coastal processes would resultin a
clearly detectable change, with measurable and quantifiable consequences;
and

e major: the impact on surface water/coastal processes would be measurable,
readily apparent, and would warrant heightened attention and examination.

44.3 Overview of Modeling for Impact Analysis

As described in Section 4.1, the two-dimensional Delft3D Basinwide Model
developed by the Water Institute was used to project potential impacts on
hydrodynamics, sediment transport, and water quality in the Barataria Basin and the
birdfoot delta from implementation of the Project alternatives, including the No Action
Alternative. The hydrodynamic model results were extracted at 15 stations across the
Barataria Basin and birdfoot delta (shown in Figure 4.4-1 and described in Table 4.4-1).
To capture Project operational impacts on hydrology and hydrodynamics across the
Barataria Basin and the birdfoot delta, the impact analysis focuses on seven of these
stations: the northern/mid-basin station in the Barataria Basin (CRMS 3985), the station
near Lafitte (USACE 82875), the station nearest the proposed diversion (CRMS 0276),
the station in central Barataria Basin (CRMS 0224), the most western station (Little
Lake near Cutoff [Little L. Cutoff]; USGS 07380335), the station in the southwestern
portion of the basin (Barataria [B.] Pass at Grand Isle [GI]; USGS 073802516), and the
station in the birdfoot delta (CRMS 0163). These stations are discussed to compare
modeling results with trends of decreasing impacts with increasing distance from the
diversion structure. The station closest to Lafitte (USACE 82875) is discussed with
regard to impacts on water levels (see Section 4.4.4.2.2). As shown in Figure 4.4-1,
these stations are well distributed in both the north-south and east-west directions from
the proposed diversion structure outfall to capture modeling projections of impacts.
Model results for all stations are included in Appendix E.
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Figure 4.4-1. Station Locations in the Barataria Basin and Birdfoot Delta (Stations discussed in
this section for comparison of projected impacts are shown in red circles.)
Table 4.4-1
Stations for Comparison of Project Impacts

Station ID Description
CRMS 3985 Northern/Mid-Basin
USACE 82875 Near Lafitte
CRMS 0276 Station Nearest Diversion
CRMS 0224 Central Station
Little L. Cutoff Western Station
B. Pass at Gl Southwestern Station, near Grand Isle
CRMS 0163 Birdfoot delta

4.4.4 Hydrology and Hydrodynamics

Hydrology and hydrodynamics in the Barataria Basin are complex, as described
in Chapter 3, Section 3.4.2 in Surface Water and Coastal Processes. Representative
locations in the basin have been selected to show typical results. As described above
in Section 4.4.3, a more complete set of locations can be found in Appendix E.

Final 4-65



Mid-Barataria Sediment Diversion EIS Chapter 4

4441 Construction Impacts
44411 No Action Alternative

Under the No Action Alternative, construction of the proposed Project would not
occur. In the proposed Project construction footprint during the 5-year analysis period
(the period that would otherwise be required for construction of the proposed Project),
surface water would continue to be confined between the MR&T and NOV-NFL Levees
and managed through forced drainage pumping and interconnected drainage channels
and swales. The MR&T Levee would continue to confine water and sediment within the
Mississippi River channel and existing outlets. In consideration of current and planned
developments in the vicinity of the proposed Project’s construction footprint, it is
predictable that at some future point the area of the proposed Project may be developed
for industrial or commercial purposes that may have some impact on hydrology and
hydrodynamics. However, it would be speculative to guess what exactly those future
developments might be (see Section 4.25, Cumulative Impacts, for more details about
reasonably foreseeable future projects in the Project area). It is reasonable to assume
that any future man-made development would be required to comply with applicable
local, state, and federal standards.

44.41.2 Applicant’s Preferred Alternative
44.41.21 Bed Elevations

As described in Chapter 3, Section 3.4 Surface Water and Coastal Processes,
elevation data for land below the water surface is termed bed elevation (referenced to
the NAVDS88 vertical datum, not to water level or depth%). Construction impacts on bed
elevations in the immediate Project outfall area would overall be short-term, moderate,
and adverse, but would be beneficial over the long-term. Adverse impacts include the
disruption of existing bed features and water bottom substrates by the proposed
dredging for construction of the outfall transition feature, dredging a 50-foot wide access
channel from Bayou Dupont to the outfall transition feature for vessel deliveries of
construction materials, and placing dredged or excavated material into three beneficial
use areas (see Chapter 2, Figure 2.8-1). The placement of large volumes of excavated
and dredged material for use in the beneficial use areas would be considered adverse
in the short-term because it would modify existing bed elevations.

444122 Water Levels

Construction impacts on water levels in the basin would be negligible. Any
impacts from construction would be limited to areas immediately adjacent to the
construction footprint. Dredging access channels in the immediate outfall area for

56 Changes in bed elevation are not measured in relation to the amount of water on top of the bed. They
are based on a vertical datum that is relative to an ellipsoid height rather than to the water surface.
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marine vessel access during construction would cause negligible changes in water
levels.

In the Mississippi River, construction impacts on water levels would be negligible.
Cofferdams built in the river for the construction phase of the proposed Project would
cause minor constrictions in river flow, which would cause negligible, localized
increases in water surface elevations. This impact would cease when the cofferdams
are removed at the end of the construction phase.

444123 Tides, Currents, Flow, and Sediment Transport

Construction impacts on sediment transport in the Barataria Basin would be
negligible. Minor increases in vessel traffic for the delivery of construction materials
could cause negligible increases in the resuspension of sediments within navigation and
access channels, and vessel wakes from the increased traffic could cause negligible
increases in channel bank erosion. This resuspended sediment could travel short
distances under the influence of tides and currents but is unlikely to leave the general
area. Construction impacts on tides, currents, and flows would also be negligible and
limited to changing patterns immediately adjacent to the construction footprint.

Construction impacts on currents, water flow, and sediment transport in the
Mississippi River at RM 60.7 would be minor (measurable, localized), temporary, and
adverse during construction. Project construction would have no impacts on tides. A
cofferdam would be built into the Mississippi River outside of the authorized limits of the
navigation channel during construction of the intake system (see Chapter 2, Figure 2.8-
1). These cofferdams would confine river flows, potentially leading to increased water
velocity and changes in sediment movement, including scouring near the cofferdam and
deposition downstream of the cofferdam where water velocities would normalize.
These impacts would be considered adverse because they could disrupt typical river
flows and currents at this location, potentially require temporary changes to existing
dredging regimes, and create safety concerns for shallow-draft (shallower than 14 feet)
marine vessels, including line-haul tows and barges transiting past the site (see Section
4.21 Navigation for additional information about impacts on navigation and dredging).
After the construction phase, the cofferdams would be removed to allow the gated
control structure to connect to the river. For impacts of the proposed diversion intake
system on the hydrology of the Mississippi River during Project operations, see Section
4.4.4.2.3 Tides, Currents, and Flow below.

In the portion of the construction footprint between the Mississippi River and the
Barataria Basin where hydrology is controlled by a system of pumps and drainage
canals, direct and indirect impacts on existing drainage patterns would be temporary,
minor, and adverse. These impacts are discussed in Section 4.4.5 below. In general,
the existing level of drainage in this area would be maintained.
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44413 Other Alternatives

The direct and indirect impacts from construction of the other action alternatives
on hydrology and hydrodynamics would be similar to those caused by the Applicant’s
Preferred Alternative with respect to the following impacts:

e minor, temporary, adverse impacts on tides, currents, flow, and sediment
transport in the Mississippi River from the proposed cofferdam placed in the
river during construction;

e negligible impacts on tides, currents, flows, and sediment transport in the
Barataria Basin;

e permanent, minor, adverse impacts on existing hydrology between the
levees. Existing level of drainage would be maintained; and

e short-term, moderate, adverse impacts on existing bed elevations in the
immediate outfall area due to dredging of the outfall transition feature, access
channels, and placement of material for beneficial use sites.

As compared with the Applicant’s Preferred Alternative, the size of the intake
channel and conveyance channel would be wider for alternatives with 150,000 cfs flow
volumes, and narrower for alternatives with 50,000 cfs flow volumes. As such, the
duration of above-mentioned temporary and short-term impacts on hydrology in the
Mississippi River and the Barataria Basin would be concomitantly longer or shorter from
construction of the 150,000 cfs and 50,000 cfs Alternatives, respectively, as compared
with the Applicant’s Preferred Alternative.

Additional short-term and permanent, minor, adverse construction impacts could
occur on local hydrology and bed elevations in the immediate outfall area for the
construction of the terraces associated with three of the action alternatives. To
construct the terraces, approximately 450,000 cy of material would be excavated from
adjacent water bottom soils to create approximately 18 chevron features oriented into
the diversion discharge current. These features would have a higher elevation (about 5
feet higher than initial conditions) than typical surrounding water levels and would have
a footprint of approximately 80 to 90 acres. Construction of these terraces would
generally result in the deflection of existing flow farther to the south and west across the
outfall area. These impacts could cause minor, localized, permanent alterations to
existing water flow within the immediate vicinity (less than 0.5 mile) of the terraces.

4442 Operational Impacts
44421 Bed Elevation

444211 No Action Alternative

Under the No Action Alternative, bed elevations (referenced to the NAVD88
vertical datum) in the Barataria Basin are projected to decrease due to land subsidence,
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representing major, permanent, adverse impacts. Other causes of bed elevation
decreases include wind- and wave-induced erosion, which may be exacerbated by sea-
level rise. Figure 4.4-2 shows the difference in bed elevations between modeled years
2020 and 2070 under the No Action Alternative. As shown, the general trend of
subsidence (shown in yellow, orange, and red) would impact the entire basin, with the
exception of bed elevation increases (shown in blue) in the northern portion of the basin
and in portions of the birdfoot delta. There are additional model-projected bed elevation
increases on the eastern side of the Mississippi River due to periodic flooding from the
river.
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Figure 4.4-2. No Action Alternative Bed Elevation Change from 2020 to 2070. Positive values
indicate bed elevation increase; negative values indicate bed elevation decrease,
showing the basin-wide subsidence trend. Note the continued bed elevation
increases on the eastern side of the Mississippi River north of Venice and at the
birdfoot delta under the No Action Alternative.

Under the No Action Alternative, bed elevation changes between modeled years
2020 and 2070 would range from a decrease of approximately 1.3 foot (0.33 meter) at
the station nearest the proposed diversion (CRMS 0276) to an increase of 0.3 foot (0.08
meter) in the birdfoot delta (CRMS 0163) (see Table 4.4-2). Spatially varying
subsidence and existing sediment transport patterns account for varying bed elevation
changes across the basin, as discussed in the Delft3D Basinwide Modeling appendix
(see Appendix E).
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Table 4.4-2
Progression of Changes in Bed Elevation for No Action Alternative at Six Locations in the
Barataria Basin for the Modeled Period 2020 to 2070

Northern/ Station Western
Mid- Central - Southwestern .
- Nearest - Station . Birdfoot Delta

Year Basin Diversion Station (Little L Station, near | ~pyiS 0163)

(CRMS (CRMS 0224) ’ (B. Pass at Gl)

(CRMS 0276) Cutoff) (ft (m))

3985) (ft () (Ft () (ft (m)) (Ft ()

(ft (m))
2020 0.7 (0.20) -1.4 (-0.43) 0.3 (0.10) -6.0 (-1.83) -14.0 (-4.27) -2.7 (-0.83)
2030 0.8 (0.23) -1.6 (-0.50) 0.4 (0.11) -6.2 (-1.89) -14.2 (-4.33) -3.2 (-0.98)
2040 0.9 (0.27) -1.8 (-0.56) 0.2 (0.05) -6.4 (-1.96) -14.4 (-4.39) -3.7 (-1.14)
2050 1.0 (0.31) -2.1 (-0.63) 0.0 (-0.01) -6.6 (-2.02) -14.6 (-4.46) -4.2 (-1.29)
2060 0.9 (0.28) -2.3 (-0.70) -0.2 (-0.07) -6.8 (-2.08) -14.8 (-4.52) -4.4 (-1.33)
2070 0.8 (0.24) -2.5 (-0.76) -0.4 (-0.13) -7.1 (-2.15) -15.0 (-4.58) -2.5 (-0.75)
Bed

elevation
change
between 0.1 (0.04) -1.3 (-0.33) -0.8 (-0.23) -1.0 (-0.32) -1.0 (-0.31) 0.3 (0.08)
2020-
20702
a Rounding may produce apparent discrepancies in change values.

Bed elevations are projected to decrease for the No Action Alternative throughout
most of the birdfoot delta. This elevation loss is due to land subsidence and a reduction
of sediment transported by the Mississippi River in comparison to historic loads. Model
results show various areas of aggradation and degradation in the birdfoot delta, with
increases in bed elevation within the delta generally occurring upstream of Head of
Passes and significant bed elevation loss downstream. Overall, this aligns with
Maloney et al. (2018), which discusses the loss of historic sediment loads and
retrogradation (retreating) of the Mississippi River subaqueous delta near the end of
several river passes. Under the No Action Alternative, bed elevation projections for
modeled year 2070 show some spatially varying bed elevation increases near Head of
Passes, with the majority of bed elevation increases on the western side of the basin
and north of Venice (see Figure 4.4-2), where sediment deposition naturally occurs
because these areas are outside of the Mississippi River Levee system. Maloney et al.
(2018) shows continued growth of the Southwest Pass. As can be seen by reviewing
the land loss projected for the birdfoot delta under the No Action Alternative in Section
4.2 Geology and Soils, Figures 4.2-4 through 4.2-6, bed elevation increases in the
birdfoot delta are not projected to result in new land due to continual sea-level rise; the
increased bed elevations are projected to occur under water. Although not included in
the Delft3D Basinwide Modeling setup or shown in Figure 4.4-2, additional bed
elevation increases in the birdfoot delta may be expected to occur in the future from the
beneficial use of dredged material occurring as part of CEMVN maintenance dredging in
the Mississippi River Passes and other restoration projects, such as those proposed in
the Louisiana Coastal Master Plan. For more information about reasonably foreseeable
projects in the Project area, see Section 4.25 Cumulative Impacts.
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Under the No Action Alternative, ongoing trends of flow and dredging (and the
associated impacts on bed elevations) are expected to continue in the Mississippi River.
Additional modeling conducted by the USACE (Thomas et al. 2018) discusses the
projected continued need for dredging along the Mississippi River from Baton Rouge to
the Gulf under the No Action Alternative (see Section 4.21 Navigation for further
discussion about navigation and maintenance dredging in the Mississippi River).

444212 Applicant’'s Preferred Alternative

The Applicant’s Preferred Alternative would have permanent, major (measurable
and widespread) to minor, beneficial impacts on land building through raised bed
elevations in the Barataria Basin (see Figure 4.4-3 and Table 4.4-3), with impacts
decreasing with distance from the immediate outfall area. Although ongoing trends of
subsidence and local erosion would continue to impact the basin, sediments introduced
through the proposed diversion would help to offset land loss and sustain or increase
bed elevations, primarily within roughly 100-square-miles of the diversion. The most
significant impacts on bed elevations would occur within approximately 10 miles of the
diversion outlet, with moderate and minor impacts extending farther, primarily
southward, including filling any access channels dredged during construction. For
example, by year 2070, projected bed elevations would have a major increase of 3.7
feet (1.12 meter) at the station nearest the diversion (CRMS 0276), but approximately
10 miles south of this station at the central station (CRMS 0224) (see Figure 4.4-4), bed
elevations are projected to increase by only 0.3 foot (0.10 meter), representing
permanent, minor, beneficial impacts. Bed elevation impacts would be negligible at the
northern/mid-basin station (CRMS 3985), the western station (Little L. Cutoff), and the
southwestern station near Grand Isle (B. Pass at Gl) (see Table 4.4-3).

Significant scour potential exists in the immediate outfall area as the diverted flow
enters the marsh. Modeling performed as part of the Applicant’s engineering and
design effort indicated that a scour hole as deep as 75 feet below the existing marsh
bottom may occur (elevation of -80 feet NAVD88) during the first year of operation. As
a result of this engineering modeling, the Applicant incorporated an engineered outfall
transition feature armored with riprap into the Project design. With this engineered
outfall transition feature, the Applicant’s Preferred Alternative is predicted to produce a
scour hole no more than approximately 10 feet below the existing marsh bottom.
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Figure 4.4-3.

B. PASS AT GI
d Isle

Projected Bed Elevations Changes in 2040 and 2070 for the Applicant’s
Preferred Alternative Compared to the No Action Alternative. Positive values
indicate upward movement of bed elevations compared to the No Action Alternative.
Note the reduction in bed elevation in the birdfoot delta from the diversion of river
sediments into the Barataria Basin. Areas in the map not showing blue or orange/red
colors indicate no change between the Applicant’s Preferred Alternative and the No
Action Alternative.
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Table 4.4-3

Changes in Bed Elevation for Project Alternatives at Six Locations in the Barataria Basin and

Birdfoot Delta for the Modeled Period 2020 to 2070 Relative to No Action Alternative

Northern/ Station Central Western Southwestern .
. . Nearest . . . Station near Birdfoot Delta
Year Mid-Basin Diversion Station Station (Little Grand Isle (B. | (CRMS 0163 3)
(CRMS 3985) (CRMS 0276) (CRMS 0224) L. Cutoff) Pass at Gl) (ft (m))
(ft (m)) (ft (M) (ft (m)) (ft (m)) (ft (M)
75,000 cfs (Applicant’s Preferred Alternative)
2020 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2030 0.0 (0.00) 1.2 (0.36) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2040 0.0 (0.00) 2.5(0.76) 0.3 (0.08) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2050 0.0 (0.00) 2.8 (0.86) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) 0.0 (0.00)
2060 0.0 (0.00) 3.5 (1.06) 0.3 (0.09) 0.0 (0.01) 0.0 (0.00) 0.0 (-0.01)
2070 0.0 (0.01) 3.7 (1.12) 0.3 (0.10) 0.1 (0.02) 0.0 (0.00) -0.1 (-0.02)
75,000 cfs + Terraces Alternative
2020 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2030 0.0 (0.00) 0.7 (0.22) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2040 0.0 (0.00) 2.0 (0.60) 0.3 (0.08) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2050 0.0 (0.00) 1.9 (0.58) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) 0.0 (0.00)
2060 0.0 (0.00) 2.7 (0.82) 0.3 (0.09) 0.0 (0.01) 0.0 (0.00) 0.0 (-0.01)
2070 0.0 (0.01) 3.0 (0.91) 0.3 (0.09) 0.1 (0.02) 0.0 (0.00) -0.1 (-0.04)
50,000 cfs Alternative
2020 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2030 0.0 (0.00) 0.9 (0.28) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2040 0.0 (0.00) 2.1 (0.65) 0.3 (0.08) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2050 0.0 (0.00) 2.2 (0.67) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) 0.0 (0.00)
2060 0.0 (0.00) 2.7 (0.83) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) -0.1 (-0.02)
2070 0.0 (0.01) 2.9 (0.89) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) -0.2 (-0.05)
50,000 cfs + Terraces Alternative
2020 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2030 0.0 (0.00) 0.2 (0.07) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2040 0.0 (0.00) 1.2 (0.38) 0.3 (0.08) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2050 0.0 (0.00) 2.0 (0.62) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) 0.0 (0.00)
2060 0.0 (0.00) 2.6 (0.79) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) -0.1 (-0.03)
2070 0.0 (0.01) 2.7 (0.82) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) -0.2 (-0.07)
150,000 cfs Alternative
2020 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2030 0.0 (0.00) 1.1 (0.34) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2040 0.0 (0.00) 3.6 (1.10) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) 0.0 (0.00)
2050 0.0 (0.00) 4.8 (1.46) 0.3 (0.09) 0.1 (0.02) 0.0 (0.00) 0.0 (0.00)
2060 0.0 (0.00) 5.4 (1.64) 0.4 (0.12) 0.1 (0.02) 0.0 (0.00) -0.1 (-0.03)
2070 0.0 (0.01) 5.9 (1.81) 0.7 (0.21) 0.1 (0.03) 0.0 (0.00) -0.6 (-0.17)
150,000 cfs + Terraces Alternative
2020 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2030 0.0 (0.00) 1.0 (0.32) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
2040 0.0 (0.00) 3.4 (1.04) 0.3 (0.08) 0.0 (0.01) 0.0 (0.00) 0.0 (0.00)
Final 4-73




Mid-Barataria Sediment Diversion EIS Chapter 4

Table 4.4-3
Changes in Bed Elevation for Project Alternatives at Six Locations in the Barataria Basin and
Birdfoot Delta for the Modeled Period 2020 to 2070 Relative to No Action Alternative

Northern/ Station Central Western Southwestern
. . Nearest . . . Station near | Birdfoot Delta
Y Mid-Basin . . Station Station (Little a
ear Diversion Grand Isle (B. | (CRMS 0163 2)
(CRMS 3985) (CRMS 0276) (CRMS 0224) L. Cutoff) Pass at GI) (ft (m))
(ft (m)) (ft () (ft (m)) (ft (m)) (ft ()
2050 0.0 (0.00) 3.9(1.18) 0.3 (0.09) 0.1 (0.02) 0.0 (0.00) 0.0 (0.00)
2060 0.0 (0.00) 5.3 (1.62) 0.4 (0.12) 0.1 (0.02) 0.0 (0.00) -0.2 (-0.05)
2070 0.0 (0.01) 6.0 (1.83) 0.8 (0.25) 0.1 (0.03) 0.0 (0.00) -0.6 (-0.18)
a Note that this station data is from one distinct Delft3D Basinwide Model cell located in the western edge of

the birdfoot delta and does not represent the scope of land loss projected by the model for the overall
birdfoot delta as described in Section 4.2 Geology and Soils and illustrated in Figure 4.4-3.

USACE 82875

Figure 4.4-4.

ironton
-1 . Mytrie/Grove

Fironton
- Mytrie' Grove

¥ Ironton
Mytrie Grove

¥ironton
Mytrle Grove

ironton
Mytrie Grove

New Orleansg

Eote,
%

03 CONSTRUCTION FOOTPRINT
DIFF IN BED ELEV. RELATIVE TO NO ACTION IN MN M
T L mm

¥ N D

Pt
\\9 G;"o &
0 Qr-l’

PP PP P
‘o\\‘b
& @ o F

A

N

9 o o
o

1 a
'\\01

Model-projected Changes to Bed Elevation in Meters in the Project Area Relative

to the No Action Alternative in 2030, 2040, 2050, 2060, and 2070 under the
Applicant’s Preferred Alternative.
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The Applicant’s Preferred Alternative would have permanent, moderate, adverse
impacts on bed elevations in the birdfoot delta due to the reduced sediment load
reaching the delta during the 50-year analysis period of the proposed diversion (see
Figure 4.4-3). Delft3D Basinwide Modeling projects that the Applicant’s Preferred
Alternative would result in more steadily and rapidly decreasing bed elevations than the
No Action Alternative. Bed elevation increases beyond the scope of the Delft3D
Basinwide Model in the birdfoot delta may be expected to occur in the future from
restoration projects as well as from the beneficial use of dredged material occurring as
part of CEMVN maintenance dredging in the Mississippi River Passes. See Section
4.25 Cumulative Impacts for details about cumulative impacts from other projects in the
Project area.

At the station near the birdfoot delta (CRMS 0163), the Applicant’s Preferred
Alternative would have similar impacts in 2070 compared to the No Action Alternative
(see Table 4.4-3). Other areas in the birdfoot delta are projected to have greater
decreases in bed elevation (0.3 to 1.6 feet [0.10 to 0.50 meter]) as compared with the
No Action Alternative, as shown in Figure 4.4-5. Areas downstream of the proposed
Project, such as on the eastern side of the Mississippi River across from Venice, are
projected to have decreasing elevations compared to the No Action Alternative,
because the diversion would capture some of the high river volume and sediment load
that would passively flood these areas under the No Action Alternative. Indirect impacts
from projected bed elevation impacts would include, but not be limited to, changes in
wetland habitats and the aquatic species that depend on these habitats, and impacts on
flooding. See Section 4.6 Wetland Resources and Waters of the U.S., Section 4.10
Aquatic Resources, and Section 4.20 Public Health and Safety, Including Flood and
Storm Hazard Risk Reduction, respectively, for further discussion about impacts on
these resources.

As projected by the Delft3D Basinwide Model, in the Mississippi River, the
Applicant’s Preferred Alternative would have permanent, moderate, and adverse
impacts, with general trends of increased erosion immediately upstream of the diversion
and increased deposition immediately downstream of the diversion, with the exception
of the birdfoot delta, as explained above and shown in Figure 4.4-5. These Delft3D
Basinwide Model projections are supported by a study by Allison et al. (2013) and
Meselhe et al. (2016a) indicating that deposition generally occurs downstream of a
diversion. The driving force for these changes is the reduced flow and consequently
slower water velocity downstream of diversions from the rerouting of the water through
the diversion. Immediately upstream of diversions, erosion is expected to increase due
to the increased water surface slope induced when the diversion is open (flowing
greater than the 5,000 cfs up to a maximum of 75,000 cfs depending on flows in the
river). These model results are also generally supported by a recent USACE one-
dimensional modeling study (Thomas et al. 2018), which projects a general increase in
deposition within the Mississippi River after the proposed Project begins operating, with
more deposition occurring immediately downstream of the diversion than upstream.
Project impacts on navigation and dredging due to the projected alteration of existing
deposition patterns are discussed in Section 4.21 Navigation.
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Figure 4.4-5. Model-projected Changes to Bed Elevation in Meters in the Birdfoot Delta
Relative to the No Action Alternative in 2030, 2040, 2050, 2060, and 2070 under
the Applicant’s Preferred Alternative.

44421.3 Other Alternatives

4.4.4.2.1.3.1 50,000 cfs Alternative

The 50,000 cfs Alternative would have impacts on bed elevations similar to those
under the Applicant’s Preferred Alternative. Within the Barataria Basin, bed elevation
increases would be slightly less than the Applicant’s Preferred Alternative due to smaller
diversion size and concurrent smaller amount of diverted sediment (see Figure 4.4-6
and Table 4.4-3). At the station nearest the diversion, bed elevations are projected to
increase by 2.9 feet (0.89 meter) compared to 3.7 feet (1.12 meters) for the Applicant’s
Preferred Alternative. At the central station (CRMS 0224) bed elevations are projected
to be nearly the same as those under the Applicant’s Preferred Alternative.

Final 4-76



Mid-Barataria Sediment Diversion EIS Chapter 4

Operational impacts on the Mississippi River and birdfoot delta would be slightly
less than the Applicant’s Preferred Alternative, but remain permanent, moderate, and
adverse. Within the birdfoot delta, general bed elevations are projected to decrease, as
shown in Figure 4.4-6.

50,000 cfs
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Figure 4.4-6. Model-projected Bed Elevation Changes in 2070 for the 50,000 cfs Alternative
Compared to the No Action Alternative.

4.4.4.2.1.3.2 150,000 cfs Alternative

Within the Barataria Basin, the magnitude of bed elevation increases under the
150,000 cfs Alternative would be greater than bed elevation increases under the
Applicant’s Preferred Alternative due to the larger diversion size of the 150,000 cfs
Alternative and concurrent greater amount of diverted sediment (see Figures 4.4-6 and
4.4-7 and Table 4.4-3). Nearest the diversion at CRMS 0276, projected bed elevation
increases for the 150,000 cfs Alternative and the Applicant’s Preferred Alternative are
5.9 feet (1.81 meters) and 3.7 feet (1.12 meters), respectively. In the center of the
basin at the central station (CRMS 0224), projected bed elevation increases for the
150,000 cfs Alternative and the Applicant’s Preferred Alternative are 0.7 foot
(0.21 meter) and 0.3 foot (0.10 meter), respectively.

Under the 150,000 cfs Alternative, operational impacts on bed elevations in the
Mississippi River and birdfoot delta would be permanent, moderate, and adverse. As
compared to the No Action Alternative, bed elevations at the birdfoot delta (CRMS
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0163) are projected to decrease by 0.6 foot (0.17 meter). Figure 4.4-7 shows the
general trend of decreasing bed elevations in the birdfoot delta, with greater magnitudes
than the lower capacity alternatives.
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Figure 4.4-7. Model-projected Bed Elevation Changes in 2070 for the 150,000 cfs Alternative
Compared to the No Action Alternative.

4.4.4.2.1.3.3 Terrace Alternatives

The 75,000 cfs, 50,000 cfs, and 150,000 cfs Terraces alternatives would have
nearly identical operational impacts on bed elevations as compared to the Applicant’s
Preferred Alternative. In the Barataria Basin, each terrace alternative would have
major, permanent, beneficial impacts as compared to the No Action Alternative. The
addition of the terrace features within the Barataria Basin would slightly change the
deposition patterns (see Figures 4.4-8 and 4.4-9 and Table 4.4-3), but the general
pattern, location, and magnitude of the bed elevation changes would be consistent with
the Applicant’s Preferred Alternative.

Operational impacts on the Mississippi River and birdfoot delta would be nearly
identical to the Applicant’s Preferred Alternative: permanent, moderate, and adverse.
General bed elevations in the birdfoot delta are projected to decrease, particularly on
the eastern side of the delta (see Figure 4.4-8). A lower sea-level rise rate would
reduce the decreasing rate of the bed elevations in the birdfoot delta due to lower water
levels.
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Figure 4.4-9. Marsh Terrace Features Proposed for the Three Terrace Alternatives (shown in
yellow). CRMS station 0276 marked by red circle.

44422 Water Levels

In this section, monthly averages were used to characterize seasonal trends in
water levels for each alternative, including the No Action Alternative. Monthly averages
give a more detailed picture of data than do seasonal averages, but also show trends in
the data better than daily averages do. To display five discontinuous decades of model-
projected results over the 50-year analysis period, the representative hydrograph for
each decadal cycle was used (see Section 4.1 for more information about Delft3D
Basinwide Model hydrographs). This was done to better mimic river flows and changes
and to show how different annual hydrographs impact the model response, as opposed
to using the same hydrograph for the entire analysis period. The graphs in this section
show the monthly water levels for one year within each decade to show the impacts of
sea-level rise on the overall water surface elevations combined with any impacts (for
example, changes in bed elevation, vegetation, and wetland formation) from the
diversion over the life of the proposed Project (see Section 4.1.3.2 for more information
about sea-level rise). Points on the lines are the average monthly water levels at the
station.

444221 No Action Alternative

Water levels within the Barataria Basin are primarily impacted by tides and sea-
level rise (see Chapter 3, Section 3.4 Surface Water and Coastal Processes). Figure
4.4-10 shows the projected monthly water levels for the No Action Alternative at the
seven selected stations over the 50-year analysis period. As seen in the figure, monthly
water levels under the No Action Alternative would continue to trend upwards over the
simulation period due to sea-level rise. This would increase impacts at all station
locations. Increased water levels would decrease land area, increase the extent of
open water areas, and increase the probability of flooding events throughout the basin
under the No Action Alternative.
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Figure 4.4-10. Water Level Trends for Selected Stations for the No Action Alternative. Note that
all stations are impacted by the increasing sea level over the 50-year analysis period.

Under the No Action Alternative, in the Mississippi River, water levels would be
impacted by increasing sea level as well, which would increase water surface elevations
at locations upriver. If the water level in the Gulf of Mexico increases by 2 feet (0.60
meter), water levels upstream would also increase by following a nonlinear function of
river flow and distance upstream from the Gulf, but the incremental difference in water
levels would eventually diminish to zero at a certain location upstream. Increases in
river water levels would reduce the degree of protection afforded by the MR&T Levee.

4442272 Applicant's Preferred Alternative

Operational impacts on water levels in the Barataria Basin under the Applicant’s
Preferred Alternative would be permanent, major to minor (depending on the location in
the basin), and adverse. These impacts, seen as higher water levels, would primarily
occur when the diversion is flowing above base flow (up to 75,000 cfs depending on
flows in the river). The proposed 5,000 cfs base flow would continue to impact water
levels near the proposed diversion structure outlet when head differential allows.
Impacts on water levels in the basin would decrease with increasing distance from the
diversion structure, with negligible (inconsequential and barely measurable) impacts on
water levels occurring near the western and southern ends of the Project area.

Figure 4.4-11 illustrates water level differences between the No Action
Alternative and the Applicant’s Preferred Alternative based on the historical
representative hydrograph in modeled year 2040 (top panel, 1985 historical
representative hydrograph) and 2070 (bottom panel, 2008 historical representative
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hydrograph) during the third week of May when the diversion would be operating at
maximum capacity (75,000 cfs). Using a threshold of 0.3 foot (0.1 meter, consistent
with the minimal water level increases portrayed in Figures 4.4-11 and 4.4-12), the
Delft3D Basinwide Model projects that in 2040 water levels under the Applicant’s
Preferred Alternative would increase in some areas outside of levee protection—mainly
within approximately 10 miles north and 20 miles south (along the NOV and NOV-NFL
levees) of the immediate outfall area, with additional smaller, isolated areas of water
level increases occurring up to approximately 35 miles to the northwest (to Des
Allemands). These distances are projected to decrease to 5.2 miles to the northwest
and 9.4 miles to the south by operational year 2070. See Section 4.20.4 Storm Surge
and Flooding for more details about Project-induced tidal flooding in communities
outside of levee protection.

Model results in 2040 at the Barataria Bay Waterway near Lafitte (USACE
82875) project that monthly average water levels would increase a maximum of 0.5 foot
(0.14 meter) during diversion operations as compared to the No Action Alternative (see
Table 4.4-4). Model results in 2070 at the Barataria Bay Waterway near Lafitte (USACE
82875) project that monthly average water levels would increase a maximum of 0.2 foot
(0.05 meter) during diversion operations as compared to the No Action Alternative (see
Table 4.4-4). See Section 4.20 Public Health and Safety, Including Flood and Storm
Hazard Risk Reduction for additional information about storm surge and flooding
impacts on communities in the Project area. Figure 4.4-12 shows water level impacts
during operation of the Applicant’s Preferred Alternative (as compared with the No
Action Alternative) for the 3@ Week of May in 2030, 2040, 2050, 2060, and 2070. The
maps show progressively decreasing differences in the spatial extent of projected water
level impacts between the Applicant’s Preferred Alternative and the No Action
Alternative due to increasing sea-level rise over the 50-year analysis period. Water
level increases for the Applicant’s Preferred Alternative compared to the No Action
Alternative in 2070 impact a much smaller area than in earlier decades of operations.
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Figure 4.4-11. Map of Water Level Increase for the Applicant’s Preferred Alternative for the 3™
Week of May under 2040 Conditions (Top Panel) and 2070 Conditions (Bottom
Panel) using historical representative hydrograph (1985 for 2040, and 2008 for
2070). Note increased water levels in the Barataria Basin near the diversion and
decreased water levels in the Mississippi River.
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Table 4.4-4

(Representative Hydrograph)

Maximum Monthly Average Water Level Differences for Project Alternatives at Seven Locations
in the Barataria Basin for the Modeled Period 2020 to 2070 relative to No Action Alternative?

Northern/ . Station Central Western | Southwestern Birdfoot

Mid-Basin Nt(esrsl‘&aggte Dr‘il\(/e:::is(’)tn Station Station Station near Delta
Year (CRMS 82875) (CRMS (CRMS (Little L. | Grand Isle (B. (CRM?

3985) (ft (M) 0276) 0224) Cutoff) Pass at Gl) 0163)
(ft (m) (ft (m) (ft(m) | (ft(m) (ft (m) (ft (m))
75,000 cfs (Applicant’s Preferred Alternative)
2020 0.3 (0.10) 0.4 (0.11) 1.1 (0.33) 0.1 (0.02) 0.3 (0.09) 0.1 (0.03) -(-)
2030 0.4 (0.11) 0.4 (0.12) 1.1 (0.33) 0.1 (0.04) 0.3 (0.08) 0.1 (0.03) 0.0 (0.01)
2040 0.4 (0.11) 0.5 (0.14) 1.1 (0.33) 0.1 (0.04) 0.3 (0.08) 0.1 (0.03) 0.0 (0.01)
2050 0.3 (0.08) 0.3 (0.09) 0.9 (0.28) 0.1 (0.04) 0.2 (0.06) 0.1 (0.03) 0.0 (0.01)
2060 0.2 (0.07) 0.3 (0.08) 0.7 (0.21) 0.1 (0.03) 0.2 (0.05) 0.1 (0.02) 0.0 (0.01)
2070 0.1 (0.04) 0.2 (0.05) 0.4 (0.13) 0.0 (0.01) 0.1 (0.03) 0.0 (0.01) -0.1 (-0.02)
75,000 cfs + Terraces Alternative
2020 0.3 (0.10) 0.4 (0.11) 1.0 (0.31) 0.1 (0.02) 0.3 (0.08) 0.1 (0.03) 0.1 (0.03)
2030 0.4 (0.11) 0.4 (0.12) 1.0 (0.31) 0.1 (0.04) 0.3 (0.08) 0.1 (0.03) 0.0 (-0.01)
2040 0.4 (0.12) 0.5 (0.14) 1.0 (0.3) 0.2 (0.05) 0.3 (0.08) 0.1 (0.03) 0.0 (0.01)
2050 0.3 (0.08) 0.3 (0.09) 0.7 (0.22) 0.1 (0.04) 0.2 (0.06) 0.1 (0.03) 0.0 (0.01)
2060 0.2 (0.07) 0.3 (0.08) 0.6 (0.19) 0.1 (0.03) 0.2 (0.05) 0.1 (0.03) 0.1 (0.02)
2070 0.2 (0.05) 0.2 (0.06) 0.4 (0.13) -0.1(-0.02) | 0.1(0.04) 0.1 (0.02) -0.1 (-0.03)
50,000 cfs Alternative
2020 0.2 (0.07) 0.3 (0.08) 0.8 (0.25) 0.0 (0.01) 0.2 (0.06) 0.1 (0.02) 0.1 (0.03)
2030 0.2 (0.07) 0.3 (0.08) 0.8 (0.24) 0.1 (0.03) 0.2 (0.06) 0.1 (0.02) 0.0 (-0.01)
2040 0.3 (0.08) 0.3 (0.10) 0.7 (0.21) 0.1 (0.03) 0.2 (0.06) 0.1 (0.03) 0.0 (0.01)
2050 0.2 (0.05) 0.2 (0.07) 0.4 (0.13) 0.1 (0.02) 0.1 (0.04) 0.1 (0.02) 0.0 (0.01)
2060 0.1 (0.04) 0.2 (0.05) 0.3 (0.10) 0.1 (0.02) 0.1 (0.03) 0.0 (0.01) 0.0 (0)
2070 0.1 (0.03) 0.1 (0.03) 0.2 (0.05) 0.0 (-0.01) 0.1 (0.02) 0.0 (-0.01) -0.1 (-0.02)
50,000 cfs + Terraces Alternative
2020 0.2 (0.07) 0.2 (0.07) 0.8 (0.24) 0.1 (0.02) 0.2 (0.06) 0.1 (0.03) 0.1 (0.03)
2030 0.2 (0.07) 0.3 (0.08) 0.7 (0.22) 0.1 (0.03) 0.2 (0.06) 0.1 (0.02) 0.0 (0.01)
2040 0.3 (0.08) 0.3 (0.09) 0.6 (0.18) 0.1 (0.03) 0.2 (0.06) 0.1 (0.02) 0.0 (0.01)
2050 0.2 (0.06) 0.2 (0.06) 0.4 (0.12) 0.1 (0.02) 0.1 (0.04) 0.1 (0.02) 0.0 (0.01)
2060 0.2 (0.05) 0.2 (0.06) 0.3 (0.10) 0.1 (0.02) 0.1 (0.03) 0.0 (0.01) 0.0 (0.01)
2070 0.1 (0.02) 0.1 (0.03) 0.4 (0.12) -0.1(-0.02) | 0.1(0.02) 0.1 (0.02) -0.1 (-0.03)
150,000 cfs Alternative
2020 0.7 (0.21) 0.8 (0.25) 1.7 (0.51) 0.1 (0.04) 0.6 (0.17) 0.2 (0.05) -0.1 (-0.03)
2030 0.7 (0.22) 0.9 (0.26) 1.9 (0.57) 0.2 (0.07) 0.5 (0.16) 0.1 (0.04) 0.0 (0.01)
2040 0.7 (0.21) 0.9 (0.26) 1.9 (0.59) 0.2 (0.07) 0.5 (0.15) 0.2 (0.05) 0.0 (0.01)
2050 0.5 (0.16) 0.6 (0.19) 1.7 (0.51) 0.2 (0.06) 0.4 (0.12) 0.2 (0.05) 0.0 (0.01)
2060 0.5 (0.14) 0.6 (0.17) 1.3 (0.41) 0.2 (0.05) 0.4 (0.11) 0.1 (0.04) 0.0 (0.01)
2070 0.4 (0.11) 0.4 (0.12) 1.6 (0.48) 0.1 (0.03) 0.3 (0.09) 0.1 (0.03) -0.1 (-0.02)
150,000 cfs + Terraces Alternative
2020 0.7 (0.21) 0.8 (0.25) 1.6 (0.49) 0.1 (0.04) 0.6 ) 0.2 (0.05) 0.0 (0.01)
2030 0.7 (0.22) 0.9 (0.26) 1.7 (0.53) 0.2 (0.07) 0.5 ) 0.1 (0.04) 0.0 (-0.01)
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Table 4.4-4
Maximum Monthly Average Water Level Differences for Project Alternatives at Seven Locations
in the Barataria Basin for the Modeled Period 2020 to 2070 relative to No Action Alternative?
(Representative Hydrograph)

Station .
N_orthen:l/ Near Lafitte Nearest Cenfral Wes'fern Soutl_"lwestern Birdfoot
Mid-Basin (USACE Diversion Station Station Station near Delta
Year (CRMS 82875) (CRMS (CRMS (Little L. | Grand Isle (B. (CRMS
3985) (ft (M) 0276) 0224) Cutoff) Pass at Gl) 0163)°
(ft (m)) (ft (m)) (ft(m) | (ft(m) (ft (m)) (ft (m))
2040 0.7 (0.21) 0.9 (0.27) 1.9 (0.57) 0.2 (0.07) 0.5 (0.16) 0.2 (0.05) 0.0 (0.01)
2050 0.5 (0.15) 0.6 (0.18) 1.5 (0.47) 0.2 (0.06) 0.4 (0.12) 0.1 (0.04) 0.0 (0.01)
2060 0.5 (0.14) 0.6 (0.17) 1.3(0.4) 0.2 (0.05) 0.4 (0.11) 0.1 (0.04) 0.0 (0.01)
2070 0.3 (0.10) 0.4 (0.11) 1.4 (0.44) 0.1 (0.03) 0.3 (0.08) 0.1 (0.03) -0.1 (-0.02)
a Values in the table were obtained by subtracting the projected monthly average water levels for the No

Action Alternative from the corresponding monthly average water level of each project alternative. The
maximum change for any given month is extracted and displayed in the table. The values do not indicate
an annual change, only the maximum change for a single month of the year. Negative values indicate
that the largest magnitude of change is a reduction in water levels compared to the No Action Alternative.
See Appendix E for the complete set of water level tables.

b The Delft3D Basinwide Model cell for the birdfoot delta station (CRMS 0163) in the birdfoot delta is
projected to be partially dry marsh in modeled year 2020 transitioning to open water in year 2030. For
this reason, results before 2030 are not included for the CRMS 0163 station in the analysis

Figure 4.4-12 displays water level and bed elevation trends for the No Action
Alternative and the Applicant’s Preferred Alternative from 2020 to 2070 at the station
nearest the proposed diversion (CRMS 0276). A comparison of the bed elevation
trends (shown in orange and yellow) alongside modeled water level trends (shown in
blue and gray in Figure 4.4-16) demonstrates the increase in overall water depth over
the simulation period because of both land subsidence and sea-level rise under the No
Action Alternative.

As shown in Figure 4.4-13, water levels and bed elevations would increase under
the Applicant’s Preferred Alternative near the diversion, but the overall water depth
would decrease as Project-induced bed elevation increases outpace sea-level rise. As
described above, water level differences between the No Action Alternative and the
Applicant’s Preferred Alternative decrease with increasing distance from the diversion.
Water level differences between the Applicant’s Preferred Alternative and the No Action
Alternative also decrease over time due to the influence of sea-level rise increasing the
overall water levels. In general, an increased rate of sea-level rise over time would
increase the rate of water level increases such that the difference in impacts between
the Applicant’s Preferred Alternative and the No Action Alternative would be less.
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Figure 4.4-12. Model-projected Water Level Impacts in the Immediate Outfall Area Relative to
the No Action Alternative for the 3@ Week of May in 2030, 2040, 2050, 2060, and
2070 under the Applicant’s Preferred Alternative (using the historical
representative hydrograph for each decade).

Moving from the northern portion of the basin to the birdfoot delta, the Applicant’s
Preferred Alternative is projected to have minor impacts on water levels at the northern/
mid-basin station (CRMS 3985) and near Lafitte (USACE 82875) (see Figures 4.4-14
and 4.4-15). It can be concluded that Upper Barataria Basin would experience
negligible impacts from the diversion. At the station nearest the proposed diversion
(CRMS 0276), the Applicant’s Preferred Alternative would have major water level
increases over the 50-year analysis period (see Figure 4.4-16 and Table 4.4-4.) Water
level impacts are projected to be larger here due to its proximity to the diversion
channel. Impacts are expected to be minor at the central station (CRMS 0224, see
Figure 4.4-17), western station (Little L. Cutoff, see Figure 4.4-18), and southwestern
station near Grand Isle (B. Pass at Gl, see Figure 4.4-19). Figure 4.4-20 shows water
levels for all alternatives near the birdfoot delta (CRMS 0163) and displays the minor
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water level increases for the Applicant’s Preferred Alternative over the 50-year analysis
period. Some minor differences are shown in the first two decades, which is likely due
to model limitations (see Appendix E), as this station is located in a marsh-type area
that is not fully inundated in the beginning of the simulations. See Table 4.4-4 for a
summary of maximum average water level increases.
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Figure 4.4-13. Model-projected Water Surface and Bed Elevations for the No Action Alternative
and Applicant’s Preferred Alternative at the Station Nearest the Diversion
(CRMS 0276).
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Figure 4.4-14. Water Levels for All Alternatives at the Northern/Mid-Basin Station (CRMS 3985).
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Figure 4.4-15. Water Levels for All Alternatives near Lafitte (USACE 82875).
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Figure 4.4-17.
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Figure 4.4-18. Water Levels for All Alternatives at the Western Station (Little L. Cutoff).
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Figure 4.4-19. Water Levels at the Southwestern Station near Grand Isle (B. Pass at Gl).
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Figure 4.4-20. Water Levels for All Alternatives at the Birdfoot Delta Station (CRMS 0163).

At the northern/mid-basin station (CRMS 3985) and the station near Lafitte
(USACE 82875), projected maximum monthly average increases in water levels
compared with the No Action Alternative are on the order of 0.4 foot (approximately 0.11
meter) and 0.5 foot (0.14 meter), respectively, in the 2040 decade (see Table 4.4-4).
This is the largest projected water level difference over the No Action Alternative over
the 50-year analysis period at this site. Initial water level increases of 0.3 foot
(approximately 0.10 meter) are projected at both the northern/mid-basin (CRMS 3985)
and near Lafitte (USACE 82875) when the diversion begins operating. At the end of the
model simulation in 2070, projected maximum monthly average water level increases
for these two stations would be less than 0.2 foot (approximately 0.05 meter) as
compared to the No Action Alternative. With both the proposed MBSD diversion and
the Davis Pond Freshwater Diversion operating concurrently, there may be a slight
increase in water levels in the upper basin, but this increase is not expected to
adversely impact the upper basin marsh (see Section 4.6 Wetlands and Waters of the
U.S. for more information about wetland impacts). Table 4.4-4 gives the maximum
model-projected monthly water surface change for all alternatives at the seven stations
as compared to the No Action Alternative. As can be seen in the figures and tables,
water levels nearest the diversion (CRMS 0276) would be highly impacted during
operations above base flow (up to 75,000 cfs depending on flows in the river), while
stations farther from the diversion would be minimally impacted.

The time it takes for the increased water levels from proposed diversion
operations to finish draining and return to average No Action conditions would be within
2 days of the diversion closure.
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As projected by the Delft3D Basinwide Model, the Applicant’s Preferred
Alternative is projected to have intermittent, minor, beneficial impacts on water levels in
the Mississippi River during Project operations. Water levels are projected to decrease
upriver and downriver of the proposed diversion structure compared to the No Action
Alternative due to diverting water from the river into the basin, with a maximum modeled
change of 1.0 foot (approximately 0.3 meter) in the river. These projections are based
on the 3" week of May 2008 hydrograph (high, consistent spring flow) when the
diversion would be operating at maximum capacity (75,000 cfs), with similar patterns
seen for other hydrograph years. See Section 4.21 Navigation for more information
about impacts on navigation in the Project area. The average projected water level
drop at Belle Chasse caused by operation of the proposed Project would be about 1
foot when the river is flowing at 1 million cfs. A decrease in water levels of 1.0 foot
(approximately 0.3 meter) may be beneficial for flood control purposes. See Section
4.20 Public Health and Safety, Including Flood and Storm Hazard Risk Reduction for
additional discussion. Negligible impacts on water levels in the birdfoot delta are
projected. These projections are consistent with recent USACE one-dimensional
modeling results (Thomas et al. 2018), which project a lowering of water surface
elevation along the river, with water levels returning to No Action Alternative levels
around RM 5.0 AHP.

444223 Other Alternatives

4.4.4.2.2.3.1 50,000 cfs Alternative

The 50,000 cfs Alternative would have similar operational impacts as the
Applicant’s Preferred Alternative. Operational impacts on water levels in the Barataria
Basin under this alternative would be permanent, major to minor (depending on the
location in the basin), and adverse. As the diversion size is smaller, water level impacts
would be slightly smaller, with a maximum monthly average water level difference of
0.8 foot (approximately 0.25 meter) compared to 1.1 foot (approximately 0.33 meter) at
the station nearest the diversion (CRMS 0276) in 2020. See Table 4.4-4 and Figures
4.4-21 and 4.4-22. As shown in Figure 4.4-22, water level increases would impact a
much smaller area in 2070 than in 2040.

4.4.4.2.2.3.2 150,000 cfs Alternative

The 150,000 cfs Alternative has similar operational impacts as the Applicant’s
Preferred Alternative. Operational impacts on water levels in the Barataria Basin under
this alternative would be permanent, major to minor (depending on the location in the
basin), and adverse. As the diversion size is larger, water level impacts would be
greater, with a maximum monthly average water level difference of 1.7 feet (0.51 meter)
compared to the Applicant’s Preferred Alternative at 1.1 foot (0.33 meter) at the station
nearest the diversion (CRMS 0276) in 2020 (see Table 4.4-4). Water levels are
projected to substantially increase over the Applicant’s Preferred Alternative at the
northern/mid-basin station (CRMS 3985), station near Lafitte (USACE 82875), station
nearest the diversion (CRMS 0276), and the western station (Little L. Cutoff). See
Table 4.4-4 and Figures 4.4-22 and 4.4-23. As shown in Figure 4.4-23, water level
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increases would impact a somewhat smaller area in 2070 as compared to 2040,
primarily to the south of the diversion.

4.4.4.2.2.3.3 Terrace Alternatives

The three terrace alternatives would have nearly identical operational impacts on
water levels as the corresponding action alternatives without terraces. Operational
impacts on water levels in the Barataria Basin under the three terrace alternatives would
be permanent, major to minor (depending on the location in the basin), and adverse.
The addition of the terrace features is projected to block some of the water from flowing
eastward, slightly reducing water levels at the station nearest the diversion (CRMS
0276) in 2050 and near central station (CRMS 0224) compared to the alternatives
without terraces. See Table 4.4-4 and Figure 4.4-21.
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Figure 4.4-21. Water Level Differences for the 3 Week of May, 2008 Historical Representative
Hydrograph, 2070 Conditions, for All Action Alternatives compared to the No
Action Alternative.

Final 4-93



Mid-Barataria Sediment Diversion EIS

Chapter 4

Jean
CRMS-3985 ¢y _
O]

Lz
SACE 82875 @2

Larose
Q

W Port Fourchon

O

Jean Lafitte
CRMS-3985

o] Barataria
Lafitte

USACE 82875 g~

Larose
Q

S

Empire
&

B.PASSATGI Venice

- .
)
Grand Isle
0 -

CRMS-0163.

Ironton

. a1 Myrtle Grove
~ CRMS-0276

B.PASSATGI

Grand Isle
O

W Port Fourchon

O

Figure 4.4-22. Water Level Differences for the 3" Week of May, Historical Representative

Hydrograph, 2040 (1985 hydrograph) (Top Panel) and 2070 (2008 hydrograph)
(Bottom Panel) Conditions, for 50,000 cfs Alternative Compared to the No Action

Alternative.

Final

4-94



Mid-Barataria Sediment Diversion EIS Chapter 4

2040 - 150,000 cfs

9 PROJECT AREA
DIFF IN WATER LEVEL RELATIVE TO NO ACTION IN M
S |

Jean Lafitte
CRMS-3985 8
°

Lafitte]
USACE 82875 g

| Larose) CRMS-0276
LITTLEL.
CUTOFF CRMs-0224
L]

5 o N A EGIEIGE RS
b\ogpf}gosb’}kbé@-@v

B.PASSATGI

CRMS-0163
[ ]

Port Fourchon
o

0 5 10 Miles
| I |

2070 - 150,000 cfs

0 PROJECT AREA
DIFF IN WATER LEVEL RELATIVE TO NO ACTION IN M
. |

GRS 3985 Jean Lafitte
o SEmh

USACE 82875 ¢

CRMS-0276

LITTLEL. !
CUTOFF CRMS.0224

[N
A(o 2 N \oq’ ;[,
N
°

B.PASSATGI

CRMS-0163
L]

Port Fourchon
(o]

0 5 10 Miles
|

Figure 4.4-23. Water Level Differences for the 3@ Week of May, Historical Representative

Hydrograph, 2040 (1985 hydrograph) (Top Panel) and 2070 (2008 hydrograph)
(Bottom Panel) Conditions, for 150,000 cfs Alternative Compared to the No
Action Alternative.

Final

4-95



Mid-Barataria Sediment Diversion EIS Chapter 4

4.44.23 Tides, Currents, and Flow
4.44.2.3.1 No Action Alternative

Under the No Action Alternative, tides and wind-driven currents would continue to
be the principal driver of circulation within the Barataria Basin. Existing circulation
patterns would continue as discussed in Chapter 3, Section 3.4 Surface Water and
Coastal Processes. As relative sea level continues to increase, the tidal influence
would extend farther northward into the basin and circulation patterns would change.
Salinities in the lower basin would increase. Land loss would be extensive and open
water areas would increase. Flooding events would be more common than previously
experienced. These changes represent moderate, permanent, adverse impacts.

Hourly water level data were used to show changes in the tidal signal in the
Barataria Basin. Figure 4.4-24 shows an example of hourly water level changes at the
northern/mid-basin station (CRMS 3985) for 2020 and 2070 conditions as modeled by
the Delft3D Basinwide Model (see Appendix E). This station most clearly demonstrates
the impacts of sea-level rise on the tidal signal due to increased depth and reduced
friction. As can be seen in the figure, the daily tidal signal is projected to become
stronger and the overall tidal range larger in 2070 as compared to 2020. The tidal
range for May 3" of the 1994 hydrograph (high, consistent spring flow) for 2020
conditions is 0.4 foot (0.10 meter) while by 2070 it has increased to 0.6 foot (0.20
meter). Additionally, as seen in the figure on April 30", after a high-water event, the
water drains more quickly (seen as a steeper slope) in 2070 than in 2020. This trend is
anticipated partly due to the increased water depths in the basin related to the
combined impacts of subsidence and sea-level rise. Daily wetting and drying cycles
from the tide would impact vegetation at locations farther north than existing conditions.

Nearest the proposed diversion (CRMS 0276) (see Figure 4.4-25), the tidal range
would increase by 0.8 foot (0.20 meter). Lower in the basin, at the southwestern station
near Grand Isle (B. Pass at Gl), the tidal range over the same period is projected to
decrease slightly from 1.3 to 1.1 feet (0.40 meter to 0.30 meter) (see Figure 4.4-26).
Similar impacts on the tidal signals are observed for the intermediate decades between
2020 and 2070. Table 4.4-5 shows the maximum daily water level, minimum daily
water level, and total monthly tide range for May of the 1994 hydrograph (high,
consistent spring flow) for the No Action Alternative 2040 and 2070 conditions
compared to the No Action Alternative 2020 conditions. Positive values indicate an
increase in tide level. For 2070, at the northern/mid-basin station (CRMS 3985), the
high tide in May has increased by 2.5 feet (0.76 meter) and the overall tide range has
increased by 1.2 feet (0.38 meter) as compared to 2020. Sea-level rise and increased
open water areas would raise the water levels and also increase the tidal range for the
majority of the stations.
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Figure 4.4-24. No Action Alternative Water Level and Tide Signals at the Northern/Mid-Basin
Station (CRMS 3985) for 2020 and 2070 Modeled Years.

i

Figure 4.4-25. No Action Alternative Water Level and Tide Signals at the Station Nearest the
Diversion (CRMS 0276) for 2020 and 2070 Modeled Years.
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Figure 4.4-26. No Action Alternative Water Level and Tide Signals at the Southwestern Station
near Grand Isle (B. Pass at Gl) for 2020 and 2070 Modeled Years.

Table 4.4-5
Tidal Changes for No Action 2040 and 2070 Conditions Compared to No Action 2020 Conditions
May 1994 Hydrograph — High, Consistent Spring Flow (Diversion Operating above Base Flow)
Northern ion .
| Midasin | earLatit | Noarost | Senral | Westorn | Southwester | Bidtot
goal | Statlon (USACE | Diversion | ~pys | (LittleL. | Grandlsle (B. | (CRMS
alue | (CRMS 82875) (CRMS 0224) Cutoff) Pass at GI) 0163)
3985) (ft (m)) 0276) (fe(m) | (ft(m) (ft (m) (Ft (m))
(ft (m)) (ft (m))
2040 Compared to 2020
Max 0.8 (0.23) 0.8 (0.23) 0.7 (0.20) | 0.6(0.17) | 0.8 (0.23) 0.6 (0.18) 0.9 (0.26)
Min 0.5 (0.15) 0.5(0.15) | -0.1(-0.03) | -0.3(-0.09) | 0.5 (0.16) 0.6 (0.19) -0.7 (-0.21)
Range 0.4 (0.07) 0.3 (0.08) 0.8 (0.24) 0.9 (0.26) 0.2 (0.06) 0.0 (0.00) 1.6 (0.48)
2070 Compared to 2020
Max | 2.5(0.76) 2.4 (0.74) 2.2(0.67) | 2.1(0.65) | 2.4(0.72) 2.2 (0.68) 2.3 (0.69)
Min 1.2 (0.38) 1.2 (0.37) 0.2(0.07) | 0.1(0.02) | 1.6(0.49) 2.3(0.71) 0.6 (0.18)
Range | 1.2(0.38) 1.2 (0.37) 1.9(0.59) | 2.1(0.63) | 0.8(0.23) -0.1(-0.03) 1.7 (0.51)
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Under the No Action Alternative, general flow patterns in the Barataria Basin are
expected to continue to be cyclical, with circulation dominated by the tide and wind as
described in Chapter 3, Section 3.4 Surface Water and Coastal Processes. Rainfall and
local drainage in the basin combined with operation of the Davis Pond Freshwater
Diversion would provide the primary sources of freshwater inflow into the basin. In the
Mississippi River, no changes in current direction are expected under the No Action
Alternative.

444232 Applicant’s Preferred Alternative

Under the Applicant’s Preferred Alternative, operational direct and indirect
impacts on existing currents and flow in the Barataria Basin would be permanent and
minor to major (depending on distance from the immediate outfall area) due to
widespread and readily apparent impacts on water flow velocity and direction when the
proposed Project is operating above base flow (up to 75,000 cfs depending on flows in
the river). These current and flow impacts would be beneficial for reestablishing deltaic
processes in the basin and adverse on the larval transport and juvenile recruitment of
some aquatic species (see Section 4.2 Geology and Soils and Section 4.10 Aquatic
Resources for further details about Project impacts on land building and aquatic
resources, respectively). Tides would not be impacted, other than from overall impacts
of higher water levels. The Applicant’s Preferred Alternative is designed to have a
maximum flow more than seven times that of the Davis Pond Freshwater Diversion
(CPRA 2016a). During operation, this amount of fresh water would create a general
north to south flow as the fresh water moves towards the Gulf.

As discussed above, general water levels in the Barataria Basin would increase
near the proposed diversion structure, with the magnitude of impacts decreasing with
distance from the structure. Analyzing the Delft3D Basinwide Model results from the
Mississippi River 1994 hydrograph (high, consistent spring flow) allows for a
comparison of alternatives under high-flow conditions. In high, consistent spring flow
conditions, the proposed Project diversion would likely operate at maximum capacity
(75,000 cfs throughout May).

At the northern/mid-basin station (CRMS 3985), the tidal range for the Applicant’s
Preferred Alternative on May 3, for the 2040 conditions, is projected to be at most 0.3
foot (0.09 meter) higher than the No Action Alternative. The Applicant’s Preferred
Alternative is projected to raise the low tide water surface by 0.5 foot (0.14 meter) and
also increase the high tide water surface by 0.4 foot (0.11 meter), compared with the No
Action Alternative (see Figure 4.4-27, top). The tidal range for the Applicant’s Preferred
Alternative on May 3, for the 2070 conditions, is projected to be 0.5 foot (0.15 meter)
higher than the No Action Alternative. The Applicant’s Preferred Alternative is projected
to slightly raise the low tide water surface and the high tide water surface, compared
with the No Action Alternative (see Figure 4.4-28, bottom).
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Figure 4.4-27. Water Level and Tide Signals at the Northern/Mid-Basin Station (CRMS 3985).

Top Panel: No Action Alternative and Applicant’s Preferred Alternative, 2040
Conditions, 1994 High, Consistent Spring Flow Hydrograph. Bottom Panel: No Action
Alternative and Applicant’s Preferred Alternative, 2070 Conditions, 1994 High,
Consistent Spring Flow Hydrograph.
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Figure 4.4-28. Water Level and Tide Signals at the Station Nearest the Diversion (CRMS 0276).
Top Panel: No Action Alternative and Applicant’s Preferred Alternative, 2040
Conditions, 1994 High, Consistent Spring Flow Hydrograph. Bottom Panel: No Action
Alternative and Applicant’s Preferred Alternative, 2070 Conditions, 1994 High,
Consistent Spring Flow Hydrograph.
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For May 3 of the 1994 hydrograph (high, consistent spring flow) for the 2040
conditions, at the station nearest the diversion (CRMS 0276), the water level at low tide
would be substantially increased over the No Action Alternative (by 1.3 feet
[0.38 meter]) with a smaller increase at the high tide (0.8 foot [0.24 meter]), shown in
Figure 4.4-28, top panel. For the 2070 conditions, shown in Figure 4.4-28, bottom
panel, slight increases in both high tide and low tide are projected as in 2040, although
the magnitudes are smaller, likely due to the influence of sea-level rise. Extreme low
tides in the figure for the No Action Alternative are likely due to model simulated wetting
and drying. In general, the Applicant’s Preferred Alternative would keep higher water
levels at low tides due to the large influx of freshwater during operations. Because the
low tide level would be increased much, the tidal range would be reduced.

At the southwestern station near Grand Isle (B. Pass at Gl), the Applicant’s
Preferred Alternative would have minor impacts on the tidal signal, with a slight daily
increase when the diversion is operating at capacity, as seen in Figure 4.4-29, top and
bottom panels. Table 4.4-6 lists the changes in maximum daily, minimum daily, and
monthly tidal range for May of 1994 hydrographs (high, consistent spring flow)
compared to the No Action Alternative for 2020, 2040, and 2070 conditions for all
alternatives.

The Delft3D Basinwide Model projected velocity impacts of the proposed Project
on water flow during operations. Although modeling results were reported throughout
the basin, detailed analysis for three locations in the basin are provided here (see
Figure 4.4-30). The proposed diversion would cause major impacts on the speed and
direction of currents and flows at the Lafitte Oil and Gas Field to Barataria Waterway
station (near the diversion, see Figure 4.4-30) when operating above base flow and
minor impacts on currents and flows farther away from the diversion structure at the
Harvey Cutoff station (western/mid-basin) and the Grand Bayou to Hackberry Bay
station (southern/mid-basin) and when diversion is operating at or below the 5,000 cfs
base flow. Velocities and current patterns within the Barataria Basin are projected to
sustain minor to major (depending on the flow rate), permanent impacts during diversion
operations.
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Figure 4.4-29. Water Level and Tide Signals at the Southwestern Station near Grand Isle (B.
Pass at Gl). Top Panel: No Action Alternative and Applicant’s Preferred Alternative,
2040 Conditions, 1994 High, Consistent Spring Flow Hydrograph. Bottom Panel: No
Action Alternative and Applicant’s Preferred Alternative, 2070 Conditions, 1994 High,
Consistent Spring Flow Hydrograph.
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Table 4.4-6
Tidal Impacts for Alternatives Compared to the No Action Alternative

Diversion Operating Above Base Flow)

Modeled Years 2020, 2040, and 2070, May 1994 Hydrograph (High, Consistent Spring Flow;

Tidal
Value

Northern/
Mid-Basin
Station
(CRMS
3985)
(ft (m))

Near
Lafitte
(USACE
82875)

(ft (m))

Station
Nearest
Diversion
(CRMS
0276)
(ft (m))

Central

Station

(CRMS
0224)

(ft (m))

Western
Station
(Little L.
Cutoff)

(ft (m))

Southwestern
Station near

Grand Isle (B.
Pass at Gl)

(ft (m))

Birdfoot
Delta
(CRMS
0163)

(ft (m))

2020 Conditions

50,000 cfs

Diff. in
Daily
Max
comp. to
No
Action

0.3 (0.09)

0.3 (0.10)

0.4 (0.12)

0.0 (-0.01)

0.3 (0.09)

0.0 (0.01)

0.3 (0.08)

Diff. in
Daily Min
comp. to
No
Action

0.4 (0.12)

0.4 (0.12)

1.1 (0.33)

0.0 (0.00)

0.4 (0.11)

0.1 (0.04)

0.0 (0.00)

75,000 cfs (Applicant’s Preferred Alternative)

Diff. in
Daily
Max
comp. to
No
Action

0.3 (0.09)

0.3 (0.10)

0.7 (0.20)

0.3 (0.08)

0.3 (0.08)

0.1(0.03)

0.1(0.02)

Diff. in
Daily Min
comp. to
No
Action

0.5 (0.16)

0.6 (0.17)

1.5 (0.47)

0.0 (0.01)

0.5 (0.15)

0.1 (0.02)

0.0 (-0.01)

150,000 cfs

Diff. in
Daily
Max
comp. to
No
Action

0.6 (0.18)

0.6 (0.19)

1.0 (0.32)

0.2 (0.05)

0.5 (0.14)

0.1(0.03)

0.0 (0.01)

Diff. in
Daily Min
comp. to
No
Action

1.2 (0.38)

1.4 (0.44)

2.5(0.77)

0.0 (0.01)

1.1 (0.34)

0.1(0.03)

0.0 (0.00)

2040 Conditions

50,000 cfs

Diff. in
Daily
Max
comp. to
No
Action

0.2 (0.06)

0.2 (0.06)

0.5 (0.14)

0.2 (0.07)

0.2 (0.05)

0.0 (0.01)

-0.1(-0.03)
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Table 4.4-6
Tidal Impacts for Alternatives Compared to the No Action Alternative

Diversion Operating Above Base Flow)

Modeled Years 2020, 2040, and 2070, May 1994 Hydrograph (High, Consistent Spring Flow;

Tidal
Value

Northern/
Mid-Basin
Station
(CRMS
3985)
(ft (m))

Near
Lafitte
(USACE
82875)

(ft (m))

Station
Nearest
Diversion
(CRMS
0276)

(ft (m))

Central

Station

(CRMS
0224)

(ft (m))

Western
Station
(Little L.
Cutoff)

(ft (m))

Southwestern
Station near

Grand Isle (B.
Pass at Gl)

(ft (m))

Birdfoot
Delta
(CRMS
0163)

(ft (m))

Diff. in
Daily Min
comp. to
No
Action

0.4 (0.12)

0.5 (0.14)

1.5 (0.47)

0.0 (0.00)

0.3 (0.09)

0.2 (0.05)

0.0 (0.00)

75,000 cfs (Applicant’s Preferred Alternative)

Diff. in
Daily
Max
comp. to
No
Action

0.2 (0.06)

0.2 (0.07)

0.5 (0.15)

0.1(0.03)

0.1 (0.04)

0.1(0.02)

0.1(0.02)

Diff. in
Daily Min
comp. to
No
Action

0.6 (0.18)

0.7 (0.21)

2.0 (0.61)

0.0 (0.00)

0.5 (0.14)

0.3 (0.08)

0.0 (0.00)

150,000 cfs

Diff. in
Daily
Max
comp. to
No
Action

0.5 (0.15)

0.5 (0.16)

1.0 (0.32)

0.3 (0.09)

0.4 (0.13)

0.2 (0.05)

0.1 (0.02)

Diff. in
Daily Min
comp. to
No
Action

1.1 (0.34)

1.4 (0.42)

3.2 (0.97)

0.0 (0.01)

0.9 (0.28)

0.2 (0.06)

0.0 (0.00)

2070 Conditions

50,000 cfs

Diff. in
Daily
Max
comp. to
No
Action

0.0 (0.00)

0.0 (-0.01)

0.3 (0.09)

0.2 (0.05)

0.0 (-0.01)

0.0 (0.01)

0.0 (0.00)

Diff. in
Daily Min
comp. to
No
Action

0.1 (0.04)

0.2 (0.05)

2.3(0.70)

0.2
(-0.05)

0.0 (0.01)

0.0 (-0.01)

-0.1(-0.03)

Final

4-105




Mid-Barataria Sediment Diversion EIS

Chapter 4

Table 4.4-6
Tidal Impacts for Alternatives Compared to the No Action Alternative

Diversion Operating Above Base Flow)

Modeled Years 2020, 2040, and 2070, May 1994 Hydrograph (High, Consistent Spring Flow;

Tidal
Value

Northern/
Mid-Basin
Station
(CRMS
3985)
(ft (m))

Near
Lafitte
(USACE
82875)

(ft (m))

Station
Nearest
Diversion
(CRMS
0276)

(ft (m))

Central

Station

(CRMS
0224)

(ft (m))

Western
Station
(Little L.
Cutoff)

(ft (m))

Southwestern
Station near

Grand Isle (B.
Pass at Gl)

(ft (m))

Birdfoot
Delta
(CRMS
0163)

(ft (m))

75,000 cfs (Applicant’s Preferred Alternative)

Diff. in
Daily
Max
comp. to
No
Action

0.0 (0.01)

0.1(0.02)

0.4 (0.12)

0.1(0.03)

0.1(0.02)

0.1(0.02)

0.0 (0.00)

Diff. in
Daily Min
comp. to
No
Action

0.3 (0.09)

0.4 (0.12)

2.3(0.70)

0.3
(-0.08)

0.2 (0.05)

-0.1(-0.02)

-0.1(-0.04)

150,000 cfs

Diff. in
Daily
Max
comp. to
No
Action

0.2 (0.05)

0.2 (0.06)

1.0 (0.31)

0.2 (0.07)

0.2 (0.05)

0.1 (0.04)

0.1(0.02)

Diff. in
Daily Min
comp. to
No
Action

0.7 (0.20)

0.9 (0.27)

3.6 (1.10)

0.3
(-0.08)

0.5 (0.16)

0.0 (0.01)

-0.1(-0.03)
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Figure 4.4-30. Locations for Modeled Velocity Output. Stations circled in red are discussed in

detail. Blue squares are the actual model locations where output was extracted.

Near the diversion at the Lafitte Oil and Gas Field, the proposed diversion would
cause major increases in water velocity and currents when operating above base flow,
as compared to the No Action Alternative. For example, in May of 2020 (when the
diversion is projected to operate near capacity), at the Lafitte Oil and Gas Field station
(near the diversion), average velocity would more than double, from 0.6 foot/second
(approximately 0.2 meter/second) under the No Action Alternative to 1.6 feet/second
(approximately 0.5 meter/second) under the Applicant’s Preferred Alternative (see
Figure 4.4-31). Additionally, Project operations would consistently direct flow to the
southwest such that water flow would be less driven by tidal cycles as compared to the
No Action Alternative. When the diversion would operate at base flow, the proposed
Project would cause only minor increases in peak velocity, and flows would continue to
be mainly driven by the existing tidal direction pattern. Figures 4.4-32 and 4.4-33 show
the months of May (when the diversion is projected to operate near capacity) and
October (when the diversion would operate at or below base flow), respectively, when
the flow directions are impacted by the diversion flow versus when they are more similar
to the No Action Alternative at base flow.
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Velocity Magnitude at Lafitte Oil and Gas Field (cycle 0)

- 75000
09
r 62500
0.8
0.7 I
. | L 50000
= w
Eos " g
z \ g
3 i | ‘ 8
8 os ( ' f L 37500 =
] £ 2
: | \ 5
& 04 | § _g
= - 25000
03 ' f |
. | ] 1 .
0.2 I |
l i |- 12500
ox SR AL | IR b bl 1k
0 4]
January February March April May June July August September October November  December
Date
Velocity Mag V3PR1_HYST(m/s) Velocity Mag V3PR4_HYST(m/s) ——— MBSD discharge (cfs)
Velocity Direction at Lafitte Oil and Gas Field (cycle 0)
360

- 75000

300 - 62500

240

\
Nl

;IWII Wi
. . IMIMLIJMJ h“i &l h l ‘LH o

- 50000

37500

Velocity direction (degrees from North)
Diverted flow (cfs)

0 0
January February March April May June July August September October November  December
Date
Velocity Dir V3PR1_HYST(degree) Velocity Dir V3PR4_HYST(degree) —— MBSD discharge (cfs)

Figure 4.4-31. 2020 (1970) Hydrograph, Velocity Output for Applicant’s Preferred Alternative
(V3PR4) and No Action Alternative (V3PR1) at Lafitte Oil and Gas Field (Near the
Diversion).
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Velocity Magnitude at Lafitte Oil and Gas Field (May, cycle 0)
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Figure 4.4-32. 2020 (1970) Hydrograph, May, Velocity Output for Applicant’s Preferred
Alternative (V3PR4) and No Action Alternative (V3PR1) at Lafitte Oil and Gas
Field (Near the Diversion).
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Velocity Magnitude at Lafitte Oil and Gas Field (October, cycle 0)
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Figure 4.4-33. 2020 (1970) Hydrograph, October, Velocity Output for Applicant’s Preferred
Alternative (V3PR4) and No Action Alternative (V3PR1) at Lafitte Oil and Gas
Field (Near the Diversion).

Note that in the velocity direction figures below, the direction values of 0 and 360
degrees from the north both indicate flows would generally be to the north. This means
that while the figure may show what looks like opposite directions to the top and bottom,
there would only be a small variation in direction. For example, if the velocity changed
direction from 358 degrees north to 3 degrees north, that represents only a 5-degree
change in direction and would still indicate a northern flow.
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In 2070, these patterns would generally be repeated, with average velocities in
May during diversion operations near capacity increasing from 0.3 foot/second (0.1
meter/second) for the No Action Alternative to 1.6 feet/second (0.5 meter/second) for
the Applicant’s Preferred Alternative. Diversion operations would also strongly direct
velocities to the southwest with no tidal reversing (see Figure 4.4-34). During October
(when the diversion would operate at or below base flow), velocities would be similar in
magnitude and direction to the No Action Alternative, representing minor impacts from
the proposed Project.

Near the western side of the basin at the Harvey Cutoff station (western/mid-
basin), in 2020 and 2070, proposed diversion operations would have minor impacts on
water velocity and direction compared to the No Action Alternative, even in May when
the diversion would operate at capacity.

In 2020 and 2070, near the southern end of the basin at the Grand Bayou to
Hackberry Bay station (southern/mid-basin), diversion operations would have minor
impacts on water velocity and direction even when the diversion would operate at
capacity in May (see Figure 4.4-35 and 4.4-36) See Section 4.10 Aquatic Resources for
a discussion of the impacts of water velocity and direction on aquatic species.

In the Mississippi River, operational impacts under the Applicant’s Preferred
Alternative on the existing flow of the Mississippi River would be permanent, moderate,
and adverse due to the creation of a cross-stream (perpendicular to the existing general
downstream flow) velocity component near the proposed diversion site. CPRA used
FLOW-3D modeling to assess the performance and design of the proposed diversion
structure alternatives. Modeling results indicated that diverting 75,000 cfs of water from
the river through the diversion would impact river flow immediately upstream and
downstream of the proposed intake structure in the zone of influence (ZOI) shown in
Figure 4.4-37. River flow in this ZOI would turn from the existing downstream flow
towards the intake channel (see Figure 4.4-37) and create a cross-stream velocity. As
shown, a cross-stream directional change in velocity towards the intake channel, both at
the structure and immediately downstream of the structure, is projected to be at least
1 foot/second (0.3 meter/second) during maximum diversion flow. River velocities
upstream of the diversion would increase by less than 1 foot/second. At lower diversion
flows, similar patterns are projected with smaller magnitudes. The maximum flow of
75,000 cfs under this alternative would only be released through the diversion when
river flows are 1 million cfs or more, which would occur only a small percentage of the
time. Of the 1 million cfs river flow, less than 10 percent would be diverted through the
diversion at maximum capacity, which may limit the overall impact of the cross-stream
velocities. This change is anticipated to cause adverse impacts on shallow-draft
vessels transiting past the site and on the pallid sturgeon. For further discussion of
Project impacts on navigation and the pallid sturgeon, see Section 4.21 Navigation and
4.12 Threatened and Endangered Species.
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Velocity Magnitude at Lafitte Oil and Gas Field (cycle 5)
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Figure 4.4-34. 2070 (2008) Hydrograph, Velocity Output for Applicant’s Preferred Alternative
(V3PR4) and No Action Alternative (V3PR1) at Lafitte Oil and Gas Field (Near the
Diversion). Diversion operations at capacity would cause major impacts on velocity
magnitudes and direction at this location.
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Velacity Magnitude at Grand Bayou to Hackberry Bay (cycle 0)
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2020 (1970) Hydrograph, Velocity Output for Applicant’s Preferred Alternative
(V3PR4) and No Action Alternative (V3PR1) at Grand Bayou. Diversion operations
at base flow or above would cause minor impacts on velocity magnitudes and
direction at this location.
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Velacity Magnitude at Grand Bayou to Hackberry Bay (cycle 5)
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Figure 4.4-36. 2070 (2008) Hydrograph, Velocity Output for Applicant’s Preferred Alternative
(V3PR4) and No Action Alternative (V3PR1) at Grand Bayou. Diversion operations
at base flow or above would cause minor impacts on velocity magnitudes and
direction at this location.
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Surface Zone of Influence
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Figure 4.4-37.

x coordinate (km) —

Zone of Influence (changes in cross-stream velocity) on Mississippi River Flow

from Diversion Operations at the Surface (top panel) and near Bed (bottom
panel). Colors indicate changes in velocity towards the diversion compared to the
Existing Conditions (the values are negative as cross-stream velocity is flowing to the
left in the figure, in the negative x-direction). Cross-stream velocity changes of greater
than 1 foot/second (0.3 meter/second) are considered the ZOlI (dark blue in figure).
The left panels are cross-stream velocity changes simulated with FLOW-3D, and the
right panel is cross-stream velocity changes simulated with the Delft3D Basinwide

Model.
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444233 Other Action Alternatives

4.4.4.2.3.3.1 50,000 cfs Alternative

Operational impacts on tides, currents, and flows would be similar to the
Applicant’s Preferred Alternative, with some reduction in the overall currents due to the
smaller amount of diverted water. Operational direct and indirect impacts on existing
currents and flow in the Barataria Basin would be permanent, minor to major
(depending on distance from the immediate outfall area), and adverse due to
widespread and readily apparent impacts on water flow velocity and direction when the
proposed Project is operating above base flow. The 5,000 cfs base flow would continue
to maintain a general north to south flow in the basin, as with the Applicant’s Preferred
Alternative, with stronger impacts when the diversion is operating at capacity. Projected
impacts on the tidal signal are smaller than for the Applicant’s Preferred Alternative. At
2020, 2040, and 2070 conditions, for the hydrograph from May 1994 (high, consistent
spring flow), high tides are increased nearly the same as the Applicant’s Preferred
Alternative near Lafitte and the northern/mid-basin station (CRMS 3985). Low tide
would be increased at both stations less than the Applicant’s Preferred Alternative
(differences of less than 0.1 to 0.2 foot [0.1 meter]) with the smaller diversion flow. Near
the diversion, projected increases in high and low tide are less than the Applicant’s
Preferred Alternative, by 0.3 foot (0.09 meter) and 0.5 foot (0.15 meter), respectively.

The 50,000 cfs Alternative would have similar impacts on velocity magnitudes
and direction as the Applicant’s Preferred Alternative, with major impacts on the speed
and direction of currents and flows at the Lafitte Oil and Gas Field station (near the
diversion) when the diversion is operating at maximum capacity. Minor impacts on
currents and flows would occur farther away from the diversion structure at the Harvey
Cutoff station (western/mid-basin) and the Grand Bayou to Hackberry Bay station
(southern/mid-basin) even when the diversion is operating at maximum capacity, and
also when the diversion is operating at base flow. Velocity magnitudes at the Lafitte Oil
and Gas Field station (near the diversion) compared to the No Action Alternative would
increase to an average of 1.6 feet/second (0.5 meter/second) in May 2020 (when the
diversion is operating near maximum capacity) and to 0.6 foot/second (0.2
meter/second) in October of 2020 (when the diversion is operating at base flow).
Directional changes would be similar to the Applicant’s Preferred Alternative, with a
consistent southwest direction when the diversion is operated at capacity and negligible
impacts on direction when the diversion operates at or below base flow. In general,
there would be slightly more direction variation compared to the Applicant’s Preferred
Alternative due to the smaller flows. In 2070, the 50,000 cfs Alternative would increase
velocity magnitudes to an average of 1 foot/second (0.3 meter/second) in May (when
the diversion is operating near maximum capacity) with a strong southwest direction,
and in October (when the diversion is operating at base flow) increase to 0.6
foot/second (0.2 meter/second) with a similar directional pattern to as compared to the
No Action Alternative. Farther away from the diversion, at Harvey Cutoff station
(western/mid-basin) and Grand Bayou to Hackberry Bay station (southern/mid-basin),
velocities would be nearly identical to No Action for 2020 and 2070.

Final 4-116



Mid-Barataria Sediment Diversion EIS Chapter 4

4.4.4.2.3.3.2 150,000 cfs Alternative

Operational impacts on tides, currents, and flows would be similar to the
Applicant’s Preferred Alternative, with an increase in the overall currents due to the
substantially larger amount of diverted water. Operational direct and indirect impacts on
existing currents and flow in the Barataria Basin would be permanent, minor to major
(depending on distance from the immediate outfall area), and adverse due to
widespread and readily apparent impacts on water flow velocity and direction when the
proposed Project is operating above base flow. The 5,000 cfs base flow would continue
to maintain a general north to south flow in the basin, as with the Applicant’s Preferred
Alternative, with much stronger impacts when the diversion is operating at capacity
(150,000 cfs). Near the diversion for 2020, 2040, and 2070 conditions, high tide would
be increased over the Applicant’s Preferred Alternative by 0.4 foot (0.10 meter), 0.6 foot
(0.20 meter), and 0.6 foot (0.20 meter), respectively, and low tide would be increased by
1.0 foot (approximately 0.3 meter), 1.2 feet (0.40 meter), and 1.3 feet (0.40 meter),
respectively, due to the larger 150,000 cfs flow of the diversion. At other stations, tidal
impacts would be consistently stronger than the Applicant’s Preferred Alternative,
especially at low tides.

The 150,000 cfs Alternative would have similar impacts on velocity magnitudes
and direction as the Applicant’s Preferred Alternative, with major impacts on the speed
and direction of currents and flows at the Lafitte Oil and Gas Field station (near the
diversion) when the diversion is operating at maximum capacity. Minor impacts on
currents and flows would occur farther away from the diversion structure at the Harvey
Cutoff station (western/mid-basin) and the Grand Bayou to Hackberry Bay station
(southern/mid-basin) even when the diversion is operating at maximum capacity, and
also when the diversion is flowing at or below the 5,000 cfs base flow. Under the
150,000 cfs Alternative, velocity magnitudes at the Lafitte Oil and Gas Field station
(near the diversion) compared to No Action Alternative would increase to an average of
2.0 feet/second (approximately 0.6 meter/second) in May 2020 (when the Delft3D
Basinwide Model projects the diversion to be operating near maximum capacity) and to
0.6 foot/second (approximately 0.2 meter/second) in October (when the diversion is
projected to be operating at base flow) of 2020. Directional changes would be similar to
the Applicant’s Preferred Alternative, with a consistent southwest direction when the
diversion is flowing at capacity and similar patterns to No Action Alternative when
operating at or below base flow. In general, there would be slightly less direction
variation compared to the Applicant’s Preferred Alternative, due to the much larger
flows. In 2070, velocity magnitudes would increase to an average of 2.6 feet/second
(approximately 0.8 meter/second) in May (when the Delft3D Basinwide Model projects
the diversion to be operating near maximum capacity) with a strong southwest direction,
and in October (when the Delft3D Basinwide Model projects the diversion to be
operating at base flow) to 1 foot/second (approximately 0.3 meter/second) with minor
impacts on the directional pattern as compared to the Applicant’s Preferred Alternative.
Farther away from the diversion, at the Harvey Cutoff station (western/mid-basin) and
Grand Bayou to Hackberry Bay station (southern/mid-basin), velocity impacts would
also be minor as compared to the No Action Alternative in both 2020 and 2070.
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4.4.4.2.3.3.3 Terrace Alternatives

Operational impacts of the three terrace alternatives on tides, currents, and flows
would be similar to the Applicant’s Preferred Alternative. Operational direct and indirect
impacts on existing currents and flow in the Barataria Basin would be permanent, minor
to major (depending on distance from the immediate outfall area), and adverse due to
widespread and readily apparent impacts on water flow velocity and direction when the
proposed Project is operating above base flow. The presence of terraces would cause
minor impacts on local currents and slightly shift the overall diverted water to the west.
The general flow pattern would remain north to south, especially when the diversion is
operating at capacity. Impacts from this shift in flow patterns are demonstrated in the
slightly changed deposition patterns and water levels, as shown in the bed elevation
and water level sections above.

44424 Sediment Transport
44.4.2.4.1 No Action Alternative

Under the No Action Alternative, sediment transport within the Barataria Basin
would continue to be driven by storm events along with wind- and wave-induced
resuspension (see Chapter 3, Section 3.4 Surface Water and Coastal Processes).
Storm surge has been shown to erode vegetation and sediment, altering subsequent
sediment transport (Howes et al. 2010). Studies have investigated the impacts of
storms and hurricanes on long-term sedimentation rates (Smith et al. 2015, Tweel and
Turner 2014) and determined that hurricanes do contribute to sediment accretion in the
coastal zone; however, hurricanes are an unpredictable extreme event. As explained in
Chapter 3, Section 3.1.4 Overview and History of the Project Area, modifications to the
Mississippi River including, but not limited to, the construction of river levees have
altered the hydrologic connectivity and reduced sediment input to the basin, ultimately
resulting in extensive wetland loss and barrier island erosion.

4442472 Applicant's Preferred Alternative

A primary goal of the proposed Project is the introduction of new sediments into
the basin from the Mississippi River. The diversion intake system is designed to
capture sediment and fresh water from the Mississippi River and deliver it to the basin.

Direct and indirect operational impacts under the Applicant’s Preferred
Alternative would be permanent, major, and beneficial on land building and sustaining
wetlands in the Barataria Basin. Impacts would be permanent, moderate, and adverse
in the birdfoot delta, as sediment in the river that would be deposited into the birdfoot
delta under the No Action Alternative would be deposited into the Barataria Basin
instead. Similar to the No Action Alternative, storm-induced resuspension would
continue to have an effect within the basin, but deposition would be dominated by the
large influx of sediments through the diversion.

Sediment transported by the Mississippi River is primarily comprised of fine
sediments, with higher river flows suspending more coarse-grained sediment that are
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important in delta building (see Chapter 3, Section 3.4 Surface Water and Coastal
Processes). The intake channel was modeled and designed to divert a high SWR while
minimizing energy loss (to maintain flow and sediment transport through the diversion
complex) and impacts on the river. The amount of sediment carried through the
diversion would vary by year, depending on flow rates in the river and the corresponding
variation of diversion operations. Fine sediment transport through the diversion would
be generally proportional to water flow.

Figure 4.4-38 demonstrates quantitative differences in sediment transport among
the action alternatives. The model projects that approximately 275 million metric tons of
sediment would be transported into the basin for the Applicant’s Preferred Alternative
over the 50-year analysis period.

108 Sand Diverted <108 Fine Diverted
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Figure 4.4-38. Model-projected Sand and Fine Sediment Transport Mass for the Three
Diversion Sizes (from Water Institute 2019).

In the Mississippi River, the Applicant’s Preferred Alternative is projected to
reduce bed shear stress on the river bottom immediately downstream of the intake
channel, which may produce local deposition, including when the diversion is flowing at
or below the 5,000 cfs base flow (see Figure 4.4-39). This would represent negligible
impacts. Additional simulations were run to investigate potential impacts of local
sediment deposition on the functionality of the diversion intake, and the diversion intake
was projected to be rapidly self-clearing when the diversion is flowing greater than the
5,000 cfs base flow, even under scenarios of very large deposition amounts in the
vicinity of the intake.
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T -

Shear Stress (Pa)

Source: CPRA 2018b

Figure 4.4-39. Shear Stress Plots at High-Flow (left) and at 5,000 cfs Base Flow (right). Areas
where operation of the diversion reduces bed shear stress are indicated by white
areas.

By diverting sediment from the Mississippi River for diversion operations, less
material would be transported to the birdfoot delta and into the Gulf of Mexico. Modeled
bed changes at the birdfoot delta under the Applicant’s Preferred Alternative compared
to the No Action Alternative would be permanent, moderate, and adverse, with areas of
both erosion and deposition (see Bed Elevation section above) that would cause an
overall moderate, adverse impact on wetlands and land change in the birdfoot delta
(see Section 4.6 Wetlands and Waters of the U.S. and Section 4.2 Geology and Soils
for further details about projected Project impacts on wetlands and land change). The
frequency and quantity of dredging in the Mississippi River and the Barataria Basin
navigation channels may be impacted by changes in sediment transport and bathymetry
in these waterways. Potential impacts on dredging operations in the Mississippi River
as a result of the proposed Project are discussed in Section 4.21 Navigation.

444243 Other Action Alternatives

4.4.4.2.4.3.1 50,000 cfs Alternative

The 50,000 cfs Alternative is projected to transport approximately 190 million
metric tons of sediment into the basin (approximately 30 percent less than the
Applicant’s Preferred Alternative), representing permanent, major, and beneficial land
building and wetland impacts, as sediment diverted from the river would be deposited
into the Barataria Basin. Similar to the No Action Alternative, storm-induced
resuspension would continue to have an effect within the basin, but deposition would be
dominated by the large influx of sediments through the diversion.

Operational impacts in the birdfoot delta would be permanent, moderate, and
adverse with less sediment reaching the birdfoot delta and the Gulf of Mexico. Impacts
on sediment transport in the Mississippi River and the impacts on bed elevations are
discussed above in the Bed Elevation section.
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4.4.4.2.4.3.2 150,000 cfs Alternative

The 150,000 cfs Alternative is projected to transport approximately 525 million
metric tons of sediment into the basin (approximately 90 percent more than the
Applicant’s Preferred Alternative), representing permanent, major, and beneficial land
building and wetland impacts, as sediment diverted from the river would be deposited
into the Barataria Basin. Similar to the No Action Alternative, storm-induced
resuspension would continue to have an effect within the basin, but deposition would be
dominated by the large influx of sediments through the diversion.

Operational impacts in the birdfoot delta would be permanent, moderate, and
adverse with less sediment reaching the Gulf of Mexico. Impacts on the sediment
transport in the Mississippi River and the impacts on bed elevations are discussed
above in the Bed Elevation section.

4.4.4.2.4.3.3 Terrace Alternatives

The three terrace alternatives would have the same overall impacts on sediment
transport in the Barataria Basin and birdfoot delta as the other action alternatives.
Impacts in the basin would be permanent, major, and beneficial. However, terraces are
projected to result in less sediment accretion and land building in the vicinity of the
terraces (to the southeast of the diversion) and more sediment accretion to the south
and west. See Section 4.2 Geology and Soils for details about impacts of the terrace
features on geology and geomorphology. Operational impacts in the birdfoot delta
would be permanent, moderate, and adverse.

4.4.5 Stormwater Management and Drainage
44.51 Construction Impacts
44511 No Action Alternative

Under the No Action Alternative, construction of the proposed Project would not
occur. As described in Chapter 3, Section 3.4 Surface Water and Coastal Processes,
the proposed construction footprint between the MR&T and NOV-NFL Levees is
generally low-lying, flat agricultural land. Stormwater management is dependent upon
forced drainage pumping to lower the water table for pasture-grazing. Stormwater is
conveyed by canals leading to Timber Canal, which drains the stormwater to the
Wilkinson Canal Pump Station. These conditions are expected to continue during the 5-
year analysis period (the period that would otherwise be required for construction of the
proposed Project). In consideration of current and planned developments in the vicinity
of the proposed Project’s construction footprint, it is predictable that at some future point
the area of the proposed Project may be developed for industrial or commercial
purposes that would likely have some adverse effect on local water and/or sediment
quality. However, it would be speculative to guess what exactly those future
developments might be (see Section 4.25, Cumulative Impacts, for more details about
reasonably foreseeable future projects in the Project area). It is reasonable to assume
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that any future man-made development would be required to comply with applicable
local, state, and federal standards.

44.51.2 Applicant’s Preferred Alternative

Construction impacts on stormwater management and drainage between the
levees would be temporary, minor, and adverse. During construction, local drainage
may be interrupted or redirected, which may cause local water level increases and
minor flooding of low-lying areas. Although these impacts can be considered adverse in
that existing drainage patterns would be disrupted, they would be minor because the
existing drainage in the areas is already artificially controlled by a system of pumps and
canals, and the existing level of drainage would be maintained. New levees would be
constructed paralleling the conveyance channel, which would require filling in portions
of the existing Timber Canal, which drains stormwater southeast towards the Wilkinson
Canal Pump Station (see Chapter 2, Figure 2.8-1). These activities would have the net
impact of disconnecting the northern portion of the local watershed from its southern
portion as shown in Figure 4.4-40. Watershed drainage would be redirected through a
siphon constructed under the proposed conveyance channel. This siphon would carry
drainage flow under the conveyance channel to the southeast and then down to the
Wilkinson Canal Pump Station. The siphon would be constructed in advance of the
conveyance channel construction to maintain water flow during construction of the
levees.
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Figure 4.4-40. Local Watershed Division from the Construction of the Diversion Structure.
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44513 Other Alternatives

The impacts from construction of the other action alternatives on stormwater
management and drainage in the Project construction footprint between the MR&T and
the NOV-NFL Levees would be similar to those caused by the Applicant’s Preferred
Alternative. There would be negligible differences to impacts on stormwater
management and drainage associated with the variations in the width of the intake
channel and conveyance channel for the 50,000 cfs and 150,000 cfs Alternatives, as
compared to the Applicant’s Preferred Alternative. Consistent with the Applicant’s
Preferred Alternative, redirecting watershed drainage during construction from the
Timber Canal through a siphon under the proposed conveyance channel would
represent a temporary, minor, adverse impact on stormwater management and
drainage with potential minor flooding of low-lying areas. The addition of terrace
construction in the immediate outfall area under three of the action alternatives would
not impact stormwater management drainage between the MR&T and NOV-NFL
Levees. Terrace construction impacts on hydrology are addressed in Section 4.4.2.

4452 Operational Impacts
4.4.5.21 No Action Alternative

Under the No Action Alternative, stormwater management and drainage would
not be impacted by operation of the Applicant’s Preferred Alternative or any of the
action alternatives. Over time, all of coastal Louisiana would be impacted as sea levels
continue to rise and the land continues to subside. These impacts may be felt with
increased pumping demands, less efficient water drainage, and increased flooding
throughout the region. In consideration of current, ongoing, and planned developments
in the Project area, it is predictable that the proposed Project construction footprint may
be developed for industrial or commercial purposes. The details of these stormwater
management and drainage impacts, including their context and intensity, are not known
at this time.

4.4.5.2.2 Applicant’s Preferred Alternative

Operational impacts on stormwater management and drainage between the
MR&T Levee and NOV-NFL Levee would be negligible. The proposed conveyance
channel would bisect the drainage area served by the Wilkinson Canal Pump Station.
To address this, the proposed Project would connect the bisected area by inverted
siphons (six large-diameter steel pipes) routed beneath the proposed conveyance
channel. CPRA estimates that at a 10-year, 24-hour storm level-of-service, the total
head loss through the siphon system (including the upstream and downstream bar
screens) would be less than one tenth of a foot because the stormwater flow entering
the siphon would be mitigated by the 450-acre reduction in the overall basin size (due to
the presence of the diversion structure). Therefore, the difference between water levels
on the upstream (northwestern) side of the conveyance channel compared to water
levels on the downstream (southeastern) side of the conveyance channel would be
negligible. These modifications would have negligible impacts on the pumping capacity
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and operation of the Wilkinson Canal Pump Station as compared to the No Action
Alternative. According to the Wilkinson Canal Pump Station’s operating procedure, the
first pump would be turned on when the stage detected at the Pump Station’s intake
channel is higher than -4.5 feet NAVD88. Other pumps would be turned on in sequence
when the stage at the inflow channel increases. Pumps would be turned off in
sequence when the stage at the intake channel decreases. All pumps would be turned
off when the stage at the intake channel is lower than -5.5 feet NAVD88. CPRA would
be responsible for the operation of the inverted siphons and maintenance gates.

Operational impacts on stormwater management and drainage in the Barataria
Basin in the immediate outfall area would be permanent, minor, and adverse. Water
levels near the immediate outfall area would be raised during diversion operations,
potentially adversely impacting local drainage. As discussed previously, model results
under high-flow conditions in modeled years 2040 and 2070 at the Barataria Bay
Waterway near Lafitte (USACE 82875, see Figure 4.4-1) project that monthly average
water levels would increase a maximum of 0.5 foot (approximately 0.14 meter) and 0.2
foot (approximately 0.05 meter), respectively, during diversion operations. Increased
water levels in the basin would cause increased head differential between the basin and
protected side of levees, requiring increased pumping. Pump stations, depending on
design, may require more frequent pumping, resulting in indirect, minor, adverse
impacts on air quality.

Operational impacts on stormwater management farther away from the proposed
diversion in the basin would be negligible (see Section 4.4.3). Sea-level rise and land
subsidence factored into the Delft3D Basinwide Model for all alternatives would have
stronger impacts on stormwater management and drainage throughout the basin away
from the diversion than would impacts associated with diversion operations.

44523 Other Alternatives

The impacts from operation of the other action alternatives on stormwater
management and drainage would be similar to those caused by the Applicant’s
Preferred Alternative, with negligible impacts expected between the MR&T and NOV-
NFL Levees; minor, permanent, and adverse impacts in the Barataria Basin near the
immediate outfall area; and negligible impacts farther away from the proposed diversion
structure in the basin. There would be negligible differences in impacts on stormwater
management and drainage associated with the variations in water flows of the 50,000
cfs and 150,000 cfs Alternatives. The addition of terraces in the immediate outfall area
under three of the action alternatives would have no impacts on stormwater
management and negligible impacts on drainage into the basin.

4.4.6 Summary of Potential Impacts

Table 4.4-7 summarizes the potential impacts on hydrology, hydrodynamics, and
stormwater management and drainage for each alternative. Details are provided in
Sections 4.4.4 through 4.4.5 above.
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Summary of Potential Impacts on Surface Water and Coastal Processes from Each Alternative

Table 4.4-7

Impact Type

Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

No Action Alternative

Construction Impacts

No impacts on surface water and coastal processes from construction of the
proposed Project would occur.

Operational Impacts

Continued processes of land subsidence and sea-level rise leading to major,
permanent, adverse impacts by lowering bed elevations and increasing water levels.
This also would contribute to land loss and wetlands, as discussed in Section 4.2
Geology and Soils and Section 4.6 Wetland Resources and Waters of the U.S.
Negligible impacts on sediment transport, which would continue to be driven by
wind- and wave-induced currents.

Negligible impacts on flows, which would generally be small, north to south, and
driven by tidal exchange and the Davis Pond Freshwater Diversion.

As sea level continues to increase, the tidal influence would extend farther
northward into the basin and circulation patterns would change, representing
moderate, permanent, adverse impacts.

75,000 cfs Alternative (Applicant’s Preferred Alternative)

Construction Impacts

Moderate, short-term, adverse impacts on existing bed elevations in the basin due to
dredging and the placement of material for beneficial use compared to the No Action
Alternative with impacts becoming beneficial over time as wetlands are created and
sustained in the beneficial use areas.

Negligible impacts on water levels, water flow, and sediment transport in the basin
for dredging activities and increased vessel traffic in the basin.

Minor, temporary, adverse impacts on water flows and sediment transport in the
Mississippi River due to the presence of the cofferdam, including localized increases
in water velocity, scouring near the cofferdam, and deposition downstream of the
cofferdam.
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Summary of Potential Impacts on Surface Water and Coastal Processes from Each Alternative

Table 4.4-7

Impact Type

Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

Operational Impacts

Major to minor, permanent, beneficial impacts in Barataria Basin bed elevations and
land building from the influx of sediments (approximately 275 million tons over 50
years) with impacts decreasing with distance from the immediate outfall area.
Maximum of 3.6-foot increase over the No Action Alternative in bed elevation at the
station nearest the diversion (CRMS 0276) by 2070.

Moderate, permanent, adverse impacts on bed elevations and land building in the
birdfoot delta compared to the No Action Alternative due to a reduction in sediment
in the Mississippi River from the diversion.

Major to minor, permanent, adverse impacts on water levels in the basin from the
input of fresh water, with impacts decreasing with distance from the diversion
structure (maximum increase of 1.0 foot [approximately 0.3 meter] compared with
the No Action Alternative at the station nearest the diversion [CRMS 0276]).

Minor, intermittent, beneficial impacts on water levels in the Mississippi River, with
local reductions of up to 1.0 foot (approximately 0.3 meter) compared with the No
Action Alternative during maximum Project operations.

Major to minor, permanent adverse impacts on the speed and direction of currents
and flows in the Barataria Basin and moderate, permanent, adverse impacts on
flows in the Mississippi River near the intake structure.

Moderate, permanent, and adverse impacts on currents and flow in the Mississippi
River due to the creation of a cross-stream (perpendicular to the existing general
downstream flow) velocity component near the proposed diversion site.

Negligible impacts on bed shear stress and deposition immediately in the Mississippi
River adjacent to the intake channel.

Negligible impacts on stormwater management and drainage in the land between
the levees where the diversion structure would be located; minor, permanent,
adverse impacts on stormwater management and drainage in the Barataria Basin
near the immediate outfall area due to increased water levels and head differential
between the basin and protected side of levees, requiring increased pumping.
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Summary of Potential Impacts on Surface Water and Coastal Processes from Each Alternative

Table 4.4-7

Impact Type

Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

50,000 cfs Alternative

Construction Impacts

Moderate, short-term, adverse impacts on existing bed elevations in the basin due to
dredging and the placement of material for beneficial use compared to the No Action
Alternative.

Negligible impacts on water levels, water flow, and sediment transport in the basin
for dredging activities and increased vessel traffic in the basin.

Minor, temporary, adverse impacts on water flows and sediment transport in the
Mississippi River due to the presence of the cofferdam, including localized increases
in water velocity, scouring near the cofferdam, and deposition downstream of the
cofferdam.

Operational Impacts

Major to minor, permanent, beneficial impacts in Barataria Basin bed elevations and
land building from the influx of sediments (approximately 190 million tons over 50
years) with impacts decreasing with distance from the immediate outfall area.
Maximum of 2.9-foot increase over the No Action Alternative in bed elevation at the
station nearest the diversion (CRMS 0276) by 2070.

Moderate, permanent, adverse impacts on bed elevations and land building in the
birdfoot delta compared to the No Action Alternative due to a reduction in sediment
in the Mississippi River from the diversion.

Major to minor, permanent, adverse impacts on water levels in the basin from the
input of fresh water, with impacts decreasing with distance from the diversion
structure (maximum increase of 0.7 foot compared with the No Action Alternative at
the station nearest the diversion [CRMS 0276]).

Minor, intermittent, beneficial impacts on water levels in the Mississippi River, with
local reductions of up to 1.0 foot (approximately 0.3 meter) compared with the No
Action Alternative during maximum Project operations.

Major to minor, permanent adverse impacts on the speed and direction of currents
and flows in the Barataria Basin and moderate, permanent, adverse impacts on
flows in the Mississippi River near the intake structure.

Moderate, permanent, and adverse impacts on currents and flow in the Mississippi
River due to the creation of a cross-stream (perpendicular to the existing general
downstream flow) velocity component near the proposed diversion site.

Negligible impacts on bed shear stress and deposition immediately in the Mississippi
River adjacent to the intake channel.

Negligible impacts on stormwater management and drainage in the land between
the levees where the diversion structure would be located; minor, permanent,
adverse impacts on stormwater management and drainage in the Barataria Basin
near the immediate outfall area due to increased water levels and head differential
between the basin and protected side of levees, requiring increased pumping.

150,000 cfs Alternative

Construction Impacts

Moderate, short-term, adverse impacts on existing bed elevations in the basin due to
dredging and the placement of material for beneficial use compared to the No Action
Alternative.

Negligible impacts on water levels, water flow, and sediment transport in the basin
for dredging activities and increased vessel traffic in the basin.

Minor, temporary, adverse impacts on water flows and sediment transport in the
Mississippi River due to the presence of the cofferdam, including localized increases
in water velocity, scouring near the cofferdam, and deposition downstream of the
cofferdam.
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Summary of Potential Impacts on Surface Water and Coastal Processes from Each Alternative

Table 4.4-7

Impact Type

Impact Description (as Compared to No Action Alternative unless Otherwise
Stated)

Operational Impacts

Major to minor, permanent, beneficial impacts in Barataria Basin bed elevations and
land building from the influx of sediments (approximately 525 million tons over 50
years) with impacts decreasing with distance from the immediate outfall area.
Maximum of 5.9-foot increase over the No Action Alternative in bed elevation at the
station nearest the diversion (CRMS 0276) by 2070.

Moderate, permanent, adverse impacts on bed elevations and land building in the
birdfoot delta compared to the No Action Alternative due to a reduction in sediment
in the Mississippi River from the diversion.

Major to minor, permanent, adverse impacts on water levels in the basin from the
input of fresh water, with impacts decreasing with distance from the diversion
structure (maximum increase of 2.0 feet compared with the No Action Alternative at
the station nearest the diversion [CRMS 0276]).

Minor, intermittent, beneficial impacts on water levels in the Mississippi River, with
local reductions of up to 1.0 foot (approximately 0.3 meter) compared with the No
Action Alternative during maximum Project operations.

Major to minor, permanent adverse impacts on the speed and direction of currents
and flows in the Barataria Basin and moderate, permanent, adverse impacts on
flows in the Mississippi River near the intake structure.

Moderate, permanent, and adverse impacts on currents and flow in the Mississippi
River due to the creation of a cross-stream (perpendicular to the existing general
downstream flow) velocity component near the proposed diversion site.

Negligible impacts on bed shear stress and deposition immediately in the Mississippi
River adjacent to the intake channel.

Negligible impacts on stormwater management and drainage in the land between
the levees where the diversion structure would be located; minor, permanent,
adverse impacts on stormwater management and drainage in the Barataria Basin
near the immediate outfall area due to increased water levels and head differential
between the basin and protected side of levees, requiring increased pumping.

Terrace Alternatives

Construction Impacts

As compared to the No Action Alternative, the three terrace alternatives would have
substantially similar construction impacts as that of the 75,000 cfs, 50,000 cfs, and
150, 000 cfs Alternatives (see above), plus additional minor, short-term, adverse
construction impacts on local hydrology and bed elevations in the basin for the
construction of terraces.

Operational Impacts

As compared to the No Action Alternative, the three terrace alternatives would have
substantially similar operational impacts as that of the 75,000 cfs, 50,000 cfs, and
150, 000 cfs Alternatives (see above), plus, the presence of terraces would have
minor impacts on diversion-induced deposition patterns resulting in less sediment
accretion and land building in the vicinity of the terraces, and greater sediment
accretion and land building to the northwest and west of the terraces.

4.5 SURFACE WATER AND SEDIMENT QUALITY

4.5.1 Area of Potential Impacts

Potential construction impacts on surface water and sediment quality would
occur within the immediate vicinity (within 0.5-mile) of all active construction areas.
Direct impacts would also occur in the area downstream or down gradient of
construction in both the Mississippi River and the Barataria Basin, respectively. Indirect
impacts would occur in a larger area of the basin or Mississippi River and would vary
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depending upon the nature of the impact. For example, runoff from the construction
area could impact surface water and/or sediment downstream depending on the amount
of the release, what countermeasures are in place, the timeliness of the response
action, and the weather conditions at the time of the release.

During operations, direct impacts would occur on surface water and sediment
quality in the Barataria Basin and the birdfoot delta from the transfer of water and
sediment from the Mississippi River to the Barataria Basin. No impacts are anticipated
on water or sediment quality in the Mississippi River. Indirect impacts during operations
would occur in the same area as direct impacts and may extend beyond the areas
directly impacted by a proposed Project alternative. Project operation impacts on
surface water and sediment quality may also indirectly impact other natural resources.
Indirect impacts on other natural resources as a result of Project impacts on water
quality, including salinity, are discussed in Section 4.6 Wetland Resources and Waters
of the U.S., Section 4.10 Aquatic Resources, Section 4.11 Marine Mammals, Section
4.14 Commercial Fisheries, and Section 4.16 Recreation and Tourism.

4.5.2 Guidelines for Water and Sediment Quality Impact Determinations

Impact intensities for water and sediment quality are based on the definitions
provided in Section 4.1 and the following resource-specific indicators for minor,
moderate, and major impacts:

e no impact: no discernible or measurable impact;

e negligible: the impact would be at the lowest levels of detection, barely
measurable, with no perceptible consequences;

e minor: the impact would result in a detectable change to water and/or
sediment quality, but the change would be expected to be small, localized,
and temporary. State water quality standards as required by the Clean Water
Act would not be exceeded;

e moderate: impacts on water and/or sediment quality would be observable
over a relatively large area. Impacts would result in a change to water and/or
sediment quality that would be readily detectable but would be limited to local
and adjacent areas. Change in water and/or sediment quality would persist;
however, it would likely not exceed state water quality standards as required
by the Clean Water Act or federal, state, or local hazardous waste criteria;
and

e major:

o water quality: impacts would likely result in a change to water quality that
would be readily detectable and widespread (extending beyond local and
adjacent areas). Impacts would likely result in exceedance of state water
quality standards and/or would impair designated uses of a waterbody;
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o sediment quality: actions would result in (1) sediment contamination at
levels exceeding federal, state, or local hazardous waste criteria, including
those established by 40 CFR 261; (2) mobilization of contaminants
currently in the sediments, resulting in exposure of humans or other
sensitive receptors such as plants and wildlife to contaminant levels that
would result in health impacts; and (3) the presence of contaminated
sediments within the Project area, exposing workers and/or the public to
contaminated or hazardous materials at levels exceeding those permitted
by the federal Occupational Safety and Health Administration (OSHA) in
29 CFR 1910.

4.5.3 Overview of Modeling for Impact Analysis

Delft3D Basinwide Modeling was conducted by the Water Institute and used to
assess Project alternative impacts on seven of the 11 water quality parameters
assessed in this section, including salinity, temperature, nitrogen, phosphorus,
dissolved oxygen, TSS, and sulfate. Delft3D Basinwide Modeling results were
extracted at 15 stations across the Barataria Basin and birdfoot delta (shown in Figure
4.5-1). To capture Project operational impacts on water quality across the Barataria
Basin and the birdfoot delta, the impact analysis focuses on six of these stations listed
in Table 4.5-1. These stations were chosen for the analysis because they allow
comparison of projected Project impacts at varying distances from the proposed
diversion structure and within various portions of the Project area. As shown in Figure
4.5-1, these stations are well distributed in both the north-south and east-west directions
from the proposed diversion structure outfall.

In the Delft3D Basinwide Model projections for salinity (see Section 4.5.5.1
below), the station nearest the diversion (CRMS 0276) is projected to be in open water
during the first modeled decade, transitioning to land in the following cycles under all
action alternatives due to Project-induced land building in this area. In subsequent
years, when the diversion is operating above base flow, this station is projected to
become inundated by the diversion of fresh water. When the diversion is operating at
base flow (up to 5,000 cfs), the cell is projected to be dry, making it impossible to
analyze water quality because there would be no water; therefore, Delft3D Basinwide
Model water quality data projected for the station nearest the diversion (CRMS 0276)
has been replaced with data from an adjacent model cell that is not projected to become
dry. Additionally, in the Delft3D Basinwide Model results for salinity, the CRMS 0163
station in the birdfoot delta is projected to be partially dry marsh in modeled year 2020,
transitioning to open water in year 2030. For this reason, model results for 2020 are not
included for the birdfoot delta station (CRMS 0163) in the salinity analysis.
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Figure 4.5-1. Six Station Locations in the Barataria Basin and Birdfoot Delta. Stations
discussed in this section for comparison of projected impacts are shown in red circles.

Table 4.5-1
Stations for Comparison of Project Impacts

Station ID Description
CRMS 3985 Northern/Mid-Basin
CRMS 0276 Station Nearest Diversion
CRMS 0224 Central Station
Little L. Cutoff Western Station
B. Pass at Gl Southwestern Station, near Grande Isle
CRMS 0163 Birdfoot delta

In the following sections, monthly averages were used to characterize seasonal
trends in water quality impacts from the proposed Project alternatives. Monthly
averages present a more detailed picture than do seasonal averages, but more clearly
show trends in the data than do daily averages. Impacts on water quality discussed in
the following sections are based on the historical representative hydrograph for each
decade, unless otherwise noted. The Water Institute identified four historical
hydrographs that showed various high- and low-flow conditions. The four hydrographs
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chosen to represent various Mississippi River flow scenarios are 1994 (high, consistent
spring flow), 2006 (low, multiple peak spring flow), 2010 (high, multiple peak spring
flow), and 2011 (high, late spring flood flow) (see Section 4.1.3, Figure 4.1-1 and Table
4.1-1). Table 4.1-2 in Section 4.4 Surface Water and Coastal Processes lists peak
annual flow, annual average flow, and number of days with flow greater than 450,000
cfs, which is the flow rate in the Mississippi River at which CPRA proposes to initiate
diversion operations above base flow. The Water Institute provided model outputs
based on each of these four hydrographs for each of the five decades of the model run.
See Section 4.1.3 and Appendix E for an overview of the Delft3D Basinwide Model
including hydrographs, the model domain, methodology, and key processes for the
hydrodynamics, sediment transport, water quality, vegetation, and land building
components of the model framework. Model results for water quality impacts for all
hydrographs at all 15 stations, including both periods when the diversion is projected to
operate above base flow, and when it is operating at base flow, are included in
Appendix L.

4.5.4 Construction Impacts

The discussion of construction impacts includes an evaluation of all water and
sediment quality parameters.

4541 No Action Alternative

Under the No Action Alternative, construction of the proposed Project would not
occur. The ambient water quality and sediment quality conditions in the Mississippi
River, Barataria Basin, and birdfoot delta would continue as described in Chapter 3,
Sections 3.5.2 and 3.5.3 in Surface Water and Sediment Quality. Ongoing trends of
sea-level rise and increasing salinities would continue, but only limited changes to water
quality are expected to occur during the 5-year analysis period (the period that would
otherwise be required for construction of the proposed Project). In consideration of
current and planned developments in the vicinity of the proposed Project’s construction
footprint, it is predictable that at some future point the area of the proposed Project may
be developed for industrial or commercial purposes that would likely have some
adverse effect on surface water and/or sediment quality. However, it would be
speculative to guess what exactly those future developments might be (see Section
4.25, Cumulative Impacts, for more details about reasonably foreseeable future projects
in the Project area). It is reasonable to assume that any future man-made development
would be required to comply with applicable local, state, and federal water quality
standards.

4.5.4.2 Applicant’s Preferred Alternative

Impacts on surface water and sediment quality during Project construction would
range from temporary, minor (detectable, localized) to moderate (observable over a
large area; readily detectable in local areas), adverse impacts from the resuspension of
fine sediments into the water column from in-water activities or runoff of sediment from
the Project construction footprint, resulting in increased turbidity and suspended
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sediment. Construction impacts would be avoided and minimized by the
implementation of Best Management Practices (BMPs) that would be documented in a
Project SWPPP and a SPCC Plan. Construction activities associated with the use of
heavy equipment would create the potential for inadvertent releases of contaminants
(fuel, oil, and other construction materials) to surface water in both the Mississippi River
and the Barataria Basin. Contaminant loads may ultimately settle in river or basin
sediments. The impact intensity of inadvertent releases of contaminants would depend
upon the nature of the release. Accidental spills during routine construction activities
such as fueling construction vehicles would likely be temporary, minor, and adverse.
These types of spills would be controlled and mitigated with the implementation of a
Project SPCC Plan.

Construction of the intake system would require the placement of a temporary
cofferdam on the west side of the Mississippi River, which would divert water around the
construction work area. Excavation and dewatering, along with scouring river flows
around the cofferdam, would likely re-suspend fine sediment into the water. Increased
suspended sediment and turbidity would be localized and temporary; suspended
sediment would settle out downstream through mixing and return to ambient area
conditions.

The use of the cofferdam would help minimize impacts on water quality by
allowing the intake system to be constructed in a dry area to the maximum extent
feasible, thus minimizing any potential for leaching of uncured concrete into the water
column. However, there would potentially be some water within the cofferdam from
seepage under the cofferdam. CPRA would discharge any water seepage in the
cofferdam back into the river. There is some risk of the cofferdam being overtopped
during high flows, which could wash turbid or higher-pH water into the river due to
contact with uncured concrete within the cofferdam. However, the risk would be
addressed and mitigated in accordance with the Project SWPPP and the Site Safety
and Health, Accident Prevention Plan which would specify emergency procedures
during inclement weather (see Section 4.27 Mitigation Summary and Appendix R1
Mitigation and Stewardship Plan for details about BMPs and other minimization
measures CPRA would implement during construction of the proposed Project).

Access routes and staging or construction-material-stockpiling areas would
disturb soils and remove vegetation, increasing the potential for runoff of sediment into
the river and the basin. Actions to minimize this potential would include the use of silt
fencing and other containment measures documented in the SWPPP to prevent runoff.

As discussed in Section 4.23 Hazardous, Toxic, and Radioactive Waste, there
are known abandoned oil and/or gas waste pits in the immediate outfall area in the
vicinity of the proposed beneficial use placement areas. Disturbance of potentially
contaminated sediments associated with the beneficial use placement area could result
in the release of contaminants from these pits into surface or groundwater in the vicinity
of the Project area. If contaminated soil or groundwater with concentrations exceeding
regulatory limits is unearthed or discovered during construction, CPRA would handle the
material in accordance with applicable regulations and ensure the appropriate disposal
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of contaminants offsite. The placement of material in proposed beneficial use sites in
the immediate outfall area would adversely impact water quality through localized
increases in turbidity and suspended solids concentrations. These impacts are
anticipated to be minor and temporary. The use of containment dikes, if implemented,
would minimize these impacts.

For all alternatives, actions would be taken to avoid, minimize, or contain
potential contaminants during construction, including adhering to a Project SPCC Plan,
SWPPP, and an Accident Prevention Plan (see Section 4.27 Mitigation Summary and
Appendix R1 Mitigation and Stewardship Plan for further discussion about BMPs and
actions to minimize Project impacts on water and sediment quality). Implementation of
these required plans was assumed in this impact analysis for all action alternatives.

4543 Other Alternatives

Impacts on water and sediment quality due to the construction of the other action
alternatives would be similar to those described above for the Applicant’s Preferred
Alternative because each would have the same proposed features and similar overall
construction footprint. Impacts would be temporary, minor or moderate, and adverse
and related to increases in turbidity and suspended sediments. Preventative plans (for
example, the Project SWPPP, SPCC, and Accident Prevention Plan) would be in place
to minimize and mitigate inadvertent substantial releases of contaminants.

As compared with the Applicant’s Preferred Alternative, the size of the proposed
intake channel and conveyance channel would be wider for the two alternatives with
150,000 cfs flow volumes, and narrower for the two alternatives with 50,000 cfs flow
volumes. Even though construction would occur within a similar construction footprint
for all alternatives, the volume of material excavated and placed for construction of the
conveyance channel berms, guide levees, and outfall transition feature would be greater
for alternatives with 150,000 cfs flow volumes and smaller for alternatives with 50,000
cfs flow volumes. Additionally, alternatives with higher-flow volumes would have
construction times several months longer, and those with lower-flow volumes would
have construction times several months shorter. As such, the duration of potential
temporary impacts from construction, such as increases in turbidity and suspended
sediments, would endure for longer or shorter timeframes as compared to the
Applicant’s Preferred Alternative.

Three of the action alternatives propose the construction of terraces in the
immediate outfall area, which would cause additional temporary, moderate (observable
over a large area, readily detectable in local areas), adverse impacts on water quality.
The terraces would be constructed from sediments from adjacent water bottoms using a
marsh excavator or a barge-mounted dragline. Impacts would include potential
temporary increases in turbidity and suspended sediments in the water column. These
impacts would subside once terrace construction is complete. Other natural resources,
such as aquatic vegetation, may be indirectly impacted by increased turbidity and
suspended sediments in the water column. See Section 4.10 Aquatic Resources for
more information about construction impacts on aquatic resources in the Project area.
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4.5.5 Operational Impacts
4.5.5.1 Salinity
4.5.51.1 No Action Alternative

As described in Section 4.5.3, the Delft3D Basinwide Model was used to project
ambient water quality conditions, including salinity, under the No Action Alternative.
Under the No Action Alternative, surface water quality in the Project area would not be
impacted by the Applicant’s Preferred Alternative or any of the action alternatives. Land
subsidence and sea-level rise would continue, resulting in permanent elevated salinity
throughout the Barataria Basin and birdfoot delta. Figure 4.5-2 depicts the modeled
average monthly salinity concentrations for the No Action Alternative over the 50-year
analysis period at each of the six representative stations within the Barataria Basin and
birdfoot delta (see Figure 4.5-1 for a map of the station locations). These data were
based on the historical representative hydrograph, which differs for each decade (see
Section 4.1.3 for more information about Delft3D Basinwide modeled hydrographs).

Under the No Action Alternative, Project area salinity during the first decade of
modeled conditions (2020 to 2030) is projected to be within the range of the existing
monthly average salinity concentrations presented in Chapter 3, Section 3.5.2.2 in
Surface Water and Sediment Quality. Average salinity in the Barataria Basin and
birdfoot delta would continue to show seasonal variability, with the lowest salinities
occurring in the spring and summer, and the highest salinities occurring in the fall and
winter (see Figure 4.5-2).

The northern/mid-basin station (CRMS 3985) and western station (Little L.
Cutoff) are projected to show a different seasonally variable pattern than the other four
representative stations and are projected to have the highest salinities in May and June
of the first three modeled decades (see Figure 4.5-2). This is most likely due to the
timing and impact of spring floods delaying the onset of higher salinities in the warmer
spring/summer months. The model projects that all six stations would reach similar
seasonal variability patterns within the last two modeled decades (2050 to 2070) (see
Figure 4.5-2).
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Figure 4.5-2. Modeled Monthly Average Salinity for the No Action Alternative at the Station

Nearest the Diversion (CRMS 0276), Central Station (CRMS 0224), Southwestern
Station at Barataria Pass near Grand Isle (B. Pass at Gl), Western Station (Little
L. Cutoff), Northern/Mid-Basin Station (CRMS 3985), and Birdfoot Delta Station
(CRMS 0163) under the Historical Representative Hydrograph. Overlapping graph
lines indicate negligible differences in model projections. The Delft3D Basinwide
Model cell for the birdfoot delta station (CRMS 0163) is projected to be dry marsh in
modeled year 2020 transitioning to open water in year 2030. For this reason, results
before 2030 are not available for this station.

Also consistent with historical and existing monthly salinities in the basin (see
Chapter 3, Section 3.5.2.2 in Surface Water and Sediment Quality), salinities under the
No Action Alternative are projected to be lower in the Barataria Basin at and north of the
northern/mid-basin station (CRMS 3985) and the station nearest the diversion (CRMS
0276), transitioning to more saline conditions in the southern area of the basin (central
station [CRMS 0224] and southwestern station, at Barataria Pass near Grand Isle [B.
Pass at Gl]) (see Figure 4.5-2). The western station (Little L. Cutoff) and the birdfoot
delta station (CRMS 0163) are influenced by freshwater inputs not associated with the
proposed Project, and salinities are projected to remain low over the modeled
timeframe.

The last two decades (2050 to 2070) are projected to have moderately higher
average salinities in the winter at all six stations as compared to modeled years 2020 to
2050 (see Figure 4.5-2). The increase in maximum salinities would range from 1 to 11
ppt. This may be due to sea-level rise, which is factored into the Delft3D Basinwide
Model and is projected to increase from 2050 to 2070 (see Section 4.1.3 Overview of
Delft3D Basinwide Model). At the central station (CRMS 0224) and southwestern
station, at Barataria Pass near Grand Isle (B. Pass at Gl), projected salinities are lower
April through July in 2060 to 2070 than salinities projected for the previous decades.
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These projected differences are due to the use of a different representative hydrograph
for each previous decade, and the projected redistribution of fresh water from the
Mississippi River Delta.

Figures 4.5-3 and 4.5-4 depict the seasonal variability in salinities spatially within
the Project area over the 50-year analysis period. With the exceptions noted at the
northern/mid-basin station (CRMS 3985) and western station (Little L. Cutoff) during the
first three modeled decades, salinities in the basin would be generally lower in the
spring due to freshwater inputs from upstream spring runoff, and salinity would increase
in the Project area in the winter months when there would be less influence from
freshwater inputs. Under the No Action Alternative, elevated winter salinities are
projected to extend farther north into the basin over the 50-year analysis period, most
likely due to increased rates of sea-level rise projected by the Delft3D Basinwide Model
from 2050 to 2070.
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Figure 4.5-3. Maps of No Action Alternative (Left Panels) and Applicant’s Preferred
Alternative (Right Panels) Salinity Averages (ppt) Modeled under the Historical
Representative Hydrograph in Winter (January), Decades 2020 to 2029, 2040 to
2049, and 2060 to 2069.
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Figure 4.5-4. Maps of No Action Alternative (Left Panels) and Applicant’s Preferred
Alternative (Right Panels) Salinity Averages (ppt) Modeled under the Historical
Representative Hydrograph in Spring (April), Decades 2020 to 2029, 2040 to
2049, and 2060 to 2069.
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4.5.51.2 Applicant’s Preferred Alternative

The Applicant’s Preferred Alternative would cause permanent, minor (detectable
over a small area) to moderate (observable over a large area, readily detectable in local
areas) reductions in salinity in the Barataria Basin and permanent, minor increases in
salinity in the birdfoot delta during Project operations. These salinity impacts would be
beneficial for some wetland types and aquatic species and adverse for others (see
Section 4.6 Wetland Resources and Waters of the U.S. and Section 4.10 Aquatic
Resources for further details about Project salinity impacts on wetlands and aquatic
resources, respectively).

Under the Applicant’s Preferred Alternative, using the relevant historical
representative hydrograph for each decade, the model projected the frequency at which
the diversion would operate above base flow as shown in Table 4.1-2 in Section 4.1.3
Overview of Delft3D Basinwide Model. See Section 4.1.3 for details regarding the
various hydrographs used in the MBSD Delft3D Basinwide Modeling. The salinity
model results discussed in this section are intended to illustrate the relative difference in
impacts projected between alternatives, rather than to predict absolute salinity values.
The majority of the Barataria Basin is shallow and not typically prone to stratification
(Orlando et al. 1993). The model does not account for potential density stratification
and assumes the vertical water column is mixed. Therefore, in limited areas or times
when stratification may occur, the model does not include stratification impacts in its
outputs. Details regarding Delft3D Basinwide Modeling uncertainty areas are provided
in Section 4.1.3 and Appendix E.

Table 4.5-2 shows the average monthly salinity ranges over the 50-year analysis
period modeled under the historical representative hydrograph for the No Action
Alternative and the action alternatives, including the Applicant’s Preferred Alternative. A
comparison of the projected minimum and maximum average salinity values between
the No Action Alternative and the Applicant’s Preferred Alternative over the 50-year
analysis period indicates that the Applicant’s Preferred Alternative would reduce
maximum salinity values by 4 ppt, 5 ppt, and 5 ppt at the station nearest the diversion
(CRMS 0276), at the central station (CRMS 0224), and at the western station (Little L.
Cutoff), respectively. The Applicant’s Preferred Alternative would increase maximum
salinities by 5 ppt at the birdfoot delta station (CRMS 0163) as compared to the No
Action Alternative (see Table 4.5-2). A trend of progressively lower minimum salinities
as compared to the No Action Alternative from years 2030 to 2050 is apparent at all five
stations in the basin. By years 2050 to 2070, the model projects slightly reduced
differences between the No Action Alternative and the Applicant’s Preferred Alternative
minimum salinities at the stations that are less influenced by non-diversion freshwater
inputs (station nearest the diversion [CRMS 0276], central station [CRMS 0224], and
southwestern station, at Barataria Pass near Grande Isle [B. Pass at Gl]). Impacts at
these stations would be moderate (observable over a large area, readily detectable in
local areas) and permanent. This trend may be linked to the increasing rate of sea-level
rise assumed in these last two decades of operations, as described above. Atthe
stations more influenced by non-diversion freshwater inputs (northern/mid-basin station
[CRMS 3985], western station [Little L. Cutoff], and birdfoot delta station [CRMS 0163]),
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the differences in maximum projected salinities between the Applicant’s Preferred
Alternative and the No Action Alternative would be permanent and minor. This is likely
due to the timing and intensity of spring flood inputs at each station.

Table 4.5-2
Minimum and Maximum Average Monthly Salinities, All Project Alternatives (2020-2070) (ppt)
Northern/ Station Central Western Southwestern
Year Mid-Basin l\_leare_st Station S?ation Station at Barataria | Birdfoot Delta
(CRMS Diversion (CRMS (Little L. Pass, near Grand (CRMS 0163)
3985) (CRMS 0276) 0224) Cutoff) Isle (B. Pass at Gl)
No Action Alternative
2020 Oto1 1t06 21010 Oto2 1110 23 Data excluded
2030 0to1 1t05 2t0 10 Oto2 81022 Oto2
2040 0to1 2to5 3to 11 1t03 9to 24 Oto2
2050 Oto2 1to7 21013 Oto3 7to025 Oto2
2060 0to1 1t08 1t0 15 1t06 5to 27 Oto2
2070 1t02 1t0 8 1t0 17 2t0 10 6 to 28 Oto3
75,000 cfs (Applicant’s Preferred Alternative)
2020 0 0 Oto7 Oto1 3to 22 Data excluded
2030 0 Oto1 Oto8 Oto1 2to 21 Oto1
2040 0 Oto1 Oto5 Oto1 3to23 0to1
2050 0to1 Oto1 0to 10 Oto2 3to24 Oto2
2060 0to1 Oto2 0to 10 Oto3 2to 25 Oto2
2070 0to1 Oto4 0to12 Oto5 3to 27 Oto8
75,000 cfs + Terraces Alternative
2020 0 0 Oto7 Oto1 3to23 Data excluded
2030 0 Oto1 0Oto8 Oto1 2to 21 0to1
2040 0 Oto1 Oto6 Oto1 3to23 0to1
2050 0 Oto2 0to10 Oto1 3to24 Oto2
2060 0to1 Oto2 0to 10 0to3 2to 25 Oto2
2070 0to1 Oto4 0to12 Oto5 3to 27 Oto8
50,000 cfs Alternative
2020 0 0 Oto7 Oto1 5t0 23 Data excluded
2030 0 Oto1 Oto7 Oto1 410 21 0to1
2040 0 Oto2 Oto6 Oto1 5to 24 Oto2
2050 0 Oto2 0to10 Oto2 41024 Oto2
2060 0to1 Oto2 0to 10 0Oto3 3to 26 Oto2
2070 0to1 Oto5 0to13 Oto6 41028 Oto9
50,000 cfs + Terraces Alternative
2020 0 0 Oto7 Oto1 5t0 23 Data excluded
2030 0 Oto1 0Oto8 Oto1 3to 21 0to1
2040 0 Oto2 Oto6 Oto1 5to 24 Oto2
2050 0 Oto2 0to 10 Oto2 41024 Oto2
2060 0to1 Oto2 0to 10 0Oto3 3to 26 Oto2
2070 0to1 Oto2 0to12 Oto6 41028 Oto8
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Table 4.5-2
Minimum and Maximum Average Monthly Salinities, All Project Alternatives (2020-2070) (ppt)
Northern/ Station Central Western Southwestern

Year Mid-Basin l\_leare_st Station SFation Station at Barataria | Birdfoot Delta

(CRMS Diversion (CRMS (Little L. Pass, near Grand (CRMS 0163)

3985) (CRMS 0276) 0224) Cutoff) Isle (B. Pass at Gl)

150,000 cfs Alternative
2020 0 0 Oto7 Oto1 1to 22 Data excluded
2030 0 Oto1 0Oto8 Oto1 1to 21 Oto1
2040 0 Oto1 Oto5 Oto1 1t023 0to1
2050 0 Oto3 0to 10 Oto1 1t0 24 Oto2
2060 Oto1 Oto3 0to10 Oto2 1to 23 Oto2
2070 Oto1 Oto5 0to 11 Oto3 1to 26 Oto5
150,000 cfs + Terraces Alternative

2020 0 0 Oto6 Oto1 1to 22 Data excluded
2030 0 Oto1 Oto8 Oto1 1to 21 Oto1
2040 0 Oto1 Oto5 Oto1 1t023 Oto2
2050 0 Oto2 0to10 Oto1 1to 24 Oto2
2060 Oto1 Oto2 0Oto9 Oto2 1to 23 Oto2
2070 0to1 Oto4 0to 11 0Oto3 110 26 Oto5

Figures 4.5-5 through 4.5-7 depict the modeled average monthly salinity for the
Project alternatives under the historical representative hydrograph over the 50-year
analysis period at each of the six representative stations across the Project area. In
general, average salinity across the basin modeled under the Applicant’s Preferred
Alternative are projected to be consistently lower than the salinity under the No Action
Alternative, with the exception of the birdfoot delta station (CRMS 0163), which would
have maximum increases in salinity of 5 ppt above the No Action Alternative by
modeled year 2070 (see Figure 4.5-7).
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Monthly Average Salinity, by Decade at Station Nearest Diversion (CRMS 0276)
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Figure 4.5-5. Average Modeled Salinity at Northern/Mid-Basin Station (CRMS 3985) and the

Station Nearest the Diversion (CRMS 0276) for All Alternatives under the
Historical Representative Hydrograph. Overlapping graph lines indicate negligible
differences in model projections. Note the range of values on the y axis differs
between figures.
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Monthly Average Salinity, by Decade at Little Lake near Cutoff (Western Station)
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Figure 4.5-6. Average Modeled Salinity at Central Station (CRMS 0224) and Western Station

(Little L. Cutoff) for All Alternatives under the Historical Representative
Hydrograph. Overlapping graph lines indicate negligible differences in model
projections. Note the range of values on the y axis differs between figures.
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Monthly Average Salinity, by Decade at Southwestern Station (Barataria Pass at Grand
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Monthly Average Salinity, by Decade at Birdfoot Delta Station (CRMS 0163)
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Figure 4.5-7. Average Modeled Salinity at Southwestern Station, at Barataria Pass near

Grande Isle (B. Pass at Gl) and Birdfoot Delta Station (CRMS 0163) for All
Alternatives under the Historical Representative Hydrograph. Overlapping graph
lines indicate negligible differences in model projections. Note the range of values on
the y axis differs between figures. The Delft3D Basinwide Model cell for birdfoot delta
station (CRMS 0163) is projected to be dry marsh in modeled year 2020. For this
reason, results for 2020 are not included for this station.
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Major (readily apparent and widespread) decreases in salinity are projected to
occur in the immediate outfall area as indicated at the station nearest the diversion
(CRMS 0276) and central station (CRMS 0224) (see Figures 4.5-5 and 4.5-6). At the
station nearest the diversion (CRMS 0276), salinity is not projected to return to No
Action Alternative salinity levels during the 50-year analysis period. At the central
station (CRMS 0224), in the fall months, salinity is projected to return to within 1 ppt of
the No Action Alternative concentrations within approximately 2 months of diversion
flows being reduced to the 5,000 cfs base flow between 2020 and 2060 for a period of 1
month, and then fall below the projected No Action Alternative concentrations again.
Between 2060 and 2070, salinity is projected to return to No Action Alternative
concentrations during the 1 month when diversion flows would be reduced to the 5,000
cfs base flow in November, and remain similar to No Action Alternative concentrations
into December.

Project-induced reductions in salinity would be more moderate (observable over
a large area, readily detectable in local areas) at the northern/mid-basin station (CRMS
3985) and western station (Little L. Cutoff) (see Figures 4.5-5 and 4.5-6), with
decreases in average salinities ranging from 0 to 5 ppt as compared to the No Action
Alternative. Salinity is projected to be low at the northern/mid-basin station (CRMS
3985) because it would be influenced by freshwater inputs not associated with the
proposed Project. Salinity is projected to remain within 1 ppt of the No Action
Alternative until 2050 at this northern station. Between 2050 and 2060, projected
salinity would return to within 1 ppt of the No Action Alternative concentration within 2
months of diversion flows being reduced to the 5,000 cfs base flow. Between 2060 and
2070, projected salinity concentrations would return to within 1 ppt of the No Action
Alternative concentration by September while the diversion is flowing greater than the
5,000 cfs base flow and remain similar to No Action Alternative concentrations through
November when diversion flows would be reduced to the 5,000 cfs base flow. At the
western station (Little L. Cutoff), salinity concentrations are projected to be within 1 ppt
of the No Action Alternative level within 1 month of when diversion flows would be
reduced to the 5,000 cfs base flow between 2020 and 2060. Between 2060 and 2070,
salinities are projected to return to No Action Alternative concentrations prior to the
diversion being operated at base flow (in October) and remain similar to No Action
Alternative concentrations into December.

At the southwestern station, at Barataria Pass near Grande Isle (B. Pass at Gl,
see Figure 4.5-7), impacts are projected to be minor (barely detectable and localized)
during the winter months and moderate (2 to 8 ppt lower) during the spring months
when the diversion gates would flow greater than the 5,000 cfs base flow at variable
flow rates. Salinities are projected to be within 1 ppt of the No Action Alternative at the
southwestern station, at Barataria Pass near Grande Isle (B. Pass at Gl) within
approximately 2 months of when diversion flows would be reduced to the 5,000 cfs base
flow between 2020 and 2060. Between 2060 and 2070, salinities are projected to return
to No Action Alternative levels prior to when diversion flows would be reduced to the
5,000 cfs base flow and remain similar to No Action Alternative levels into December.

At the birdfoot delta station (CRMS 0163), the model projects negligible impacts
between the Applicant’s Preferred Alternative and the No Action Alternative until
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modeled decade 2070, when projected salinity increases in the birdfoot delta would
increase from 0 to 5 ppt above No Action Alternative salinities. This is likely due to
projected sea-level rise increases and subsidence rates, which are incorporated into the
Delft3D Basinwide Model setup (see Section 4.1 and Appendix E for more information
about the Delft3D Basinwide Model), as well as projected water elevation and bottom
elevation changes due to the proposed Project (see Section 3.4 Surface Water and
Coastal Processes).

Likewise, average salinities would increase to some degree at all five Barataria
Basin stations in modeled years 2050 to 2070 due to sea-level rise and land subsidence
rates as factored into the Delft3D Basinwide Model. This permanent impact would
occur with or without Project implementation; however, the model projects that Project
implementation would result in minor (detectable, localized) to moderate (observable
over a large area, readily detectable in local areas) reductions in sea-level-rise-induced
increases in salinity with respect to the No Action Alternative at all stations.

Salinity trends modeled for the Applicant’s Preferred Alternative would generally
follow the same seasonal trends as the No Action Alternative, with minimum salinities
occurring in the spring and early summer when the diversion is projected to operate
above base flow more often, and maximum salinities generally occurring between early
fall and winter months when the diversion is projected to operate only at base flow
(5,000 cfs) more often. Figures 4.5-3 and 4.5-4 depict the spatial distribution of the
Applicant’s Preferred Alternative average winter (January) and spring (April) salinities in
the Project area over the 50-year analysis period.

Modeled salinity impacts under the historical representative hydrograph were
compared with salinity impacts under the four alternative historical hydrographs for high-
and low-flow conditions at the six representative stations (see Figures 4.5-8 through
4.5-10; see Section 4.1.3 and Appendix E for further explanation of the hydrographs
used in the Delft3D Basinwide Modeling). All hydrograph scenarios follow seasonal
trends similar to the No Action Alternative under the historical representative
hydrograph. Minor differences between the variable hydrograph projections as
compared to the historical representative hydrograph projection include minor to
moderately decreased or elevated maximum projected salinities at all six stations, and
minor shifts in seasonal maximums at some of the six stations. In general, higher
salinities are projected under the 2006 hydrograph (low, multiple peak spring flow);
however, the 1994 (high, consistent spring flow), 2010 (high, multiple peak spring flow),
and 2011 (high, late spring flood flow) hydrographs are projected to result in variably
higher or lower salinities compared to the historical representative hydrograph.
Increases in maximum salinities are projected in all hydrographs in 2060 through 2070,
when the previously discussed influence of sea-level rise and land subsidence becomes
apparent. In general, salinity trends and ranges are similar to the historical
representative hydrograph for all modeled hydrographs (see Figures 4.5-8 through 4.5-
10).
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Figure 4.5-8. Comparison of Hydrographs: Average Modeled Monthly Average Salinity at the

Northern/Mid-Basin Station (CRMS 3985) and the Station Nearest the Diversion
(CRMS 0276) for Applicant’s Preferred Alternative under Representative
Historical, 1994, 2006, 2010, and 2011 Mississippi River Hydrographs.
Overlapping graph lines indicate negligible differences in model projections. Note the
range of values on the y axis differs between figures.
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Figure 4.5-9. Comparison of Hydrographs: Average Modeled Monthly Average Salinity at the

Central Station (CRMS 0224) and the Western Station (Little L. Cutoff) for
Applicant’s Preferred Alternative under Representative Historical, 1994, 2006,
2010, and 2011 Mississippi River Hydrographs. Overlapping graph lines indicate
negligible differences in model projections. Note the range of values on the y axis
differs between figures.
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Figure 4.5-10. Comparison of Hydrographs: Average Modeled Monthly Average Salinity at the
Southwestern Station, at Barataria Pass near Grande Isle (B. Pass at Gl) and the
Birdfoot Delta Station (CRMS 0163) for Applicant’s Preferred Alternative under
Representative Historical, 1994, 2006, 2010, and 2011 Mississippi River
Hydrographs. Overlapping graph lines indicate negligible differences in model
projections. Note: the range of values on the y axis differs between figures. The
Delft3D Basinwide Model cell for the birdfoot delta station (CRMS 0163) is projected to
be partially dry marsh in modeled year 2020. For this reason, results for 2020 are not
included for this station.
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The model projects that, under all hydrographs, salinities would generally
decrease as compared to the No Action Alternative at the northern/mid-basin station
(CRMS 3985), the station nearest the diversion (CRMS 0276, see Figure 4.5-8), the
central station (CRMS 0224), and the western station (Little L. Cutoff, see Figure 4.5-9).
Farther from immediate outfall area at the southwestern station, at Barataria Pass near
Grande Isle (B. Pass at Gl) and the birdfoot delta station (CRMS 0163), results
generally approximate the modeled No Action Alternative and historical representative
hydrograph salinity projections until the impacts of sea-level rise and land subsidence
increases are projected in decades 2060 and 2070 (see Figure 4.5-10). Tabulations for
these data are provided in Appendix E.

In summary, the Delft3D Basinwide Model projects that implementation of the
Applicant’s Preferred Alternative would moderately decrease average monthly salinity at
all representative stations in the Project area except at the birdfoot delta station (CRMS
0163) over the 50-year analysis period. Permanent impacts on salinity would be major
in the immediate outfall area and in the central basin, and minor at locations farther
away from the immediate outfall area and at locations that are influenced by other
existing freshwater inputs. Average seasonal salinities are projected to decrease basin-
wide over the first 30 years of Project operation. By operational years 2050 to 2070,
average seasonal salinities in the basin would continue to remain lower than No Action
Alternative conditions, but the differences between the Applicant’s Preferred Alternative
and the No Action Alternative would decrease, potentially due to land subsidence and
sea-level rise, which are factored into the Delft3D Basinwide Model for these decades.
At the birdfoot delta station (CRMS 0163) the model projects salinities similar to the No
Action Alternative throughout the 50-year analysis period until 2070 (see Figure 4.5-6).
In 2070, the model projects moderate (observable over a large area, readily detectable
in local areas) increases in salinity as compared to the No Action Alternative that are
likely due to projected minor morphological impacts in the basin as well as land
subsidence and sea-level rise, which are factored into the Delft3D Basinwide Model for
these decades. See Section 4.1 for more information about land subsidence and sea-
level rise rates used for the Delft3D Basinwide Model.

Differences in projected salinities and seasonal variability between the historical
representative hydrograph and the variable Mississippi River hydrographs (1994 [high
consistent spring flow], 2006 [low, multiple peak spring flow], 2010 [high, multiple peak
spring flow], and 2011 [high, late spring flood flow]) are minor (detectable, localized) to
moderate (observable over a large area, readily detectable in local areas).

45513 Other Action Alternatives

Salinity impacts resulting from all other alternatives are projected to be similar to
the Applicant’s Preferred Alternative with respect to seasonal trends (see Figures 4.5-4
through 4.5-6). Neither the variable Project flow rates nor the presence of terraces
appear to result in major differences in salinity as compared to the Applicant’s Preferred
Alternative (see Table 4.5-2 and Figures 4.5-4 through 4.5-6). Impacts specific to each
of the other alternatives are described below.
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4551.3.1 50,000 cfs Alternative

The 50,000 cfs Alternative is projected to have permanent, minor to moderate
reductions in salinity in the Barataria Basin and permanent, minor increases in salinity in
the birdfoot delta as compared to the No Action Alternative. At the central station
(CRMS 0224), the 50,000 cfs Alternative is projected to result in minor increases in
maximum salinities with respect to the other action alternatives from 2040 to 2070 (see
Figure 4.5-5). This is likely because this alternative would divert less fresh water
through the proposed diversion than the other action alternatives.

At the southwestern station, at Barataria Pass near Grande Isle (B. Pass at Gl),
salinities for the 50,000 cfs Alternative are projected to be slightly lower (less than 1 ppt)
than the No Action Alternative until 2070, when the increased salinities associated with
sea-level rise would overcome the Project-induced decreases in salinity at this southern
station. At the birdfoot delta station (CRMS 0163), the 50,000 cfs Alternative is
projected to have higher monthly average salinities than all alternatives, including the
No Action Alternative, in the last decade of Project operations (see Figure 4.5-6). This
projected increase in salinity in the birdfoot delta is likely a result of the combined
impacts of sea-level rise and subsidence as well as projected minor morphological
impacts in the basin.

4551.3.2 150,000 cfs Alternative

The 150,000 cfs Alternative is projected to have permanent, minor to moderate
reductions in salinity in the Barataria Basin and permanent, minor increases in salinity in
the birdfoot delta, projected salinities would be consistently lower than those projected
for the No Action Alternative.

At the northern/mid-basin station (CRMS 3985) and the western station (Little L.
Cutoff), the 150,000 cfs Alternative is projected to produce minor decreases in salinities
compared with the other action alternatives and the No Action Alternative throughout
the 50-year analysis period (see Figures 4.5-4 and 4.5-5).

At the central station (CRMS 0224) and the southwestern station, at Barataria
Pass near Grande Isle (B. Pass at Gl), salinities for this alternative, like the other action
alternatives, are projected to be lower than the No Action Alternative until 2070, when
differences in projected salinities between the No Action Alternative and the action
alternatives would be minor (+/- 1 ppt) (see Figures 4.5-5 and 4.5-6). At the birdfoot
delta station (CRMS 0163), projected salinities under this alternative would generally
approximate the No Action Alternative except during the last modeled decade, when the
150,000 cfs Alternative is projected to exceed the No Action Alternative salinities (see
Figure 4.5-7), but would remain lower than the salinity projected for the Applicant’s
Preferred Alternative. This projected increase in salinity in the birdfoot delta is likely a
result of the combined impacts of sea-level rise and subsidence as well as projected
minor morphological impacts in the basin.
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4551.3.3 Terraces Alternatives

Terrace alternatives are generally projected to have impacts similar to their flow
alternatives without terraces as described above. The following differences were noted
between terrace alternatives and their associated flow alternative without terraces:

e At the central station (CRMS 0224), the 50,000 cfs + Terraces Alternative is
projected to produce minor increases in maximum salinities with respect to
the other action alternatives from 2040 to 2070, but would result in decreased
salinities as compared to the No Action Alternative until the end of 2070,
when increased salinities associated with sea-level rise would override
Project-induced decreases in salinity (see Figure 4.5-5). This same trend is
apparent at the southwestern station, at Barataria Pass near Grande Isle (B.
Pass at Gl); salinities under this alternative are projected to be lower than the
No Action Alternative until 2070, when salinities would be nearly equal (see
Figure 4.5-6).

e At the birdfoot delta station (CRMS 0163), the 50,000 cfs + Terraces
Alternative salinities are projected to exceed No Action Alternative salinities
during the last modeled decade. This projected increase in salinity in the
birdfoot delta is likely a result of the combined impacts of sea-level rise and
land subsidence as well as projected minor morphological impacts in the
basin.

e At the southwestern station, at Barataria Pass near Grande Isle (B. Pass at
Gl), salinities for the 75,000 cfs + Terraces Alternative are projected to be
lower than the No Action Alternative until 2070, when salinity is projected to
be 4 ppt fresher (20 ppt average December salinity in 2070) than the No
Action Alternative in the same month and year (24 ppt average December
salinity in 2070) (see Appendix E).

4.5.5.2 Water Temperature
4.5.5.21 No Action Alternative

Under the No Action Alternative, current temperature trends are expected to
continue. As described in Chapter 3, Section 3.5 Surface Water and Sediment Quality,
average monthly temperatures in the Mississippi River at Belle Chasse are seasonally
variable. Between 1977 through 2017, temperatures ranged from 44°F (6.6°C) in
January to 86°F (30°C) in August. While average monthly temperatures in the Barataria
Basin also vary seasonally, the range of variability is smaller in the basin than in the
river. Between 2006 and 2018 (the years for which data were available), average
monthly basin temperatures ranged from 55°F (13°C) in January to 86°F (30°C) in
August (see Chapter 3, Section 3.5 Surface Water and Sediment Quality for existing
and historic water temperature trends in the Project area).
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Figures 4.5-11 through 4.5-13 depict the Delft3D Basinwide modeled average
monthly temperatures for the Project alternatives, including the No Action Alternative,
over the 50-year analysis period at each of the six representative stations across the
Barataria Basin. Under the No Action Alternative, as compared with existing and
historical temperatures described above and in Chapter 3, Section 3.5 Surface Water
and Sediment Quality, the model projects the same seasonal pattern in the basin, with
minimum temperatures of about 50°F (10°C) in January and maximum temperatures of
about 86°F (30°C) in August, which are projected to remain the trend throughout the 50-
year analysis period. The model projects that over time, average minimum water
temperatures may show a minor increase on the order of 2 to 4°F (1 to 2°C) in 50 years
at all six stations with the exception of the northern/mid-basin station (CRMS 3985),
where minimum temperatures are projected to remain constant with existing trends.
Maximum temperatures would remain consistent at all six stations with the exception of
the birdfoot delta station (CRMS 0163), where maximum temperatures are projected to
increase by approximately 5°F (3°C) in 50 years as compared with existing trends.

4.5.5.2.2 Applicant’s Preferred Alternative

Temperature trends modeled for the Applicant’s Preferred Alternative would
generally follow the same seasonal trends as the No Action Alternative, with minimum
temperatures occurring in January and maximum temperatures occurring in August.
However, the Applicant’s Preferred Alternative is projected to cause intermittent,
permanent, minor decreases in water temperatures compared to the No Action
Alternative throughout the basin during Project operations.

As shown in Figures 4.5-11 through 4.5-13, as compared with the No Action
Alternative, the Applicant’s Preferred Alternative is projected to cause a minor decrease
in temperature on the order of less than 2 to 5°F (less than 1 to 3°C) during the winter
and spring months, which would generally correspond to the diversion flowing greater
than the 5,000 cfs base flow, at all stations except at the birdfoot delta station (CRMS
0163). Temperatures are projected to return to No Action Alternative conditions within 1
month of when diversion flows would be reduced to the 5,000 cfs base flow. At the
birdfoot delta station (CRMS 0163), temperature differences with respect to the No
Action Alternative are projected to be negligible until 2070, when minor increases of less
than 0.18 to 0.9°F (less than 0.1 to 0.5°C) are projected in the winter months. Delft3D
Basinwide Model projections for temperature are consistent with a study in Breton
Sound that found that cooler river temperatures entering the estuary through the
Caernarvon Diversion tended to equilibrate to estuarine temperatures within several
kilometers of the diversion under low flows, and can propagate farther throughout the
estuary during larger flow events (Lane 2003).
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Figure 4.5-11. Average Modeled Temperature for at Two Stations in Northern Barataria Basin:

the Northern/Mid-Basin Station (CRMS 3985) and the Station Nearest the
Diversion (CRMS 0276) for All Alternatives under the Historical Representative
Hydrograph. Overlapping graph lines indicate negligible differences in model
projections.
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Figure 4.5-12. Average Modeled Temperature at Two Stations in Central and Western Barataria

Basin: the Central Station (CRMS 0224) and the Western Station (Little L. Cutoff)
for All Alternatives under the Historical Representative Hydrograph. Overlapping

graph lines indicate negligible differences in model projections.
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Figure 4.5-13. Average Modeled Temperature at the Southwestern Station, at Barataria Pass

near Grande Isle (B. Pass at Gl) and the Birdfoot Delta Station (CRMS 0163) for
All Alternatives under the Historical Representative Hydrograph. Overlapping
graph lines indicate negligible differences in model projections.
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The modeled data project that average temperatures at the six representative
stations would not exceed LDEQ’s temperature criteria of a maximum of 90°F (32°C) for
fresh water and 95°F (35°C) for salt water during the 50-year analysis period. The
projected impacts on temperature of the Applicant’s Preferred Alternative would not be
beneficial or adverse to water quality itself, but they may have adverse or beneficial
impacts on aquatic resources as described in Section 4.10 Aquatic Resources.

4.5.5.2.3 Other Action Alternatives
455231 50,000 cfs and 150,000 cfs Alternatives

Modeled average monthly temperatures projected under the historical
representative hydrograph for the 50-year analysis period (years 2020 to 2070) indicate
that the 50,000 cfs and 150,000 cfs Alternatives would follow the same general
seasonal trends but have minor differences in temperatures as compared to the
Applicant’s Preferred Alternative (see Figures 4.5-11 through 4.5-13). Accordingly,
intermittent, permanent, minor decreases in water temperatures compared to the No
Action Alternative are projected for all action alternatives throughout the basin during
Project operations, except at the birdfoot delta station (CRMS 0163).

Temperatures are projected to return to No Action Alternative conditions within 1
month of when diversion flows would be reduced to the 5,000 cfs base flow for the
50,000 cfs and 150,000 cfs Alternatives. As seen in the Applicant’s Preferred
Alternative, temperature differences for all action alternatives at the birdfoot delta station
(CRMS 0163) are projected to be negligible compared to the No Action Alternative until
2070, when minor increases are projected in the winter months. At all six stations,
maximum temperatures are projected to be similar for all action alternatives. Minor
differences in minimum temperatures, on the order of less than 2 to 4°F (less than 1 to
2°C) lower than the Applicant’s Preferred Alternative, are projected for the 150,000 cfs
Alternative. These differences are not projected at the birdfoot delta station (CRMS
0163).

455.2.3.2 Terrace Alternatives

In general, temperature impacts resulting from terrace alternatives would be
similar to the impacts for the associated flow alternative without terraces, with the
following exception:

¢ As compared with the Applicant’s Preferred Alternative, minor differences in
minimum temperatures, on the order of 2°F (1°C) higher than the Applicant’s
Preferred Alternative, are projected for the 75,000 cfs + Terraces Alternative
at all stations except the birdfoot delta station (CRMS 0163). These
differences would be most pronounced at the central station (CRMS 0224)
and the northern/mid-basin station (CRMS 3985). These differences would
likely be due to altered flow patterns caused by the terraces and the formation
of the network of distributary channels that are projected to evolve in the
splay downstream of the diversion.
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4.5.5.3 Nitrogen
4.55.3.1 No Action Alternative

Under the No Action Alternative, current seasonal trends for nitrogen are
expected to continue. As described in Chapter 3, Section 3.5 Surface Water and
Sediment Quality, average monthly Total Nitrogen (TN) concentrations ranged from 3.0
mg/L (October) to 4.9 mg/L (July/September) in the Mississippi River at Belle Chasse
between 1977 and 2017. An analysis of the LDEQ data in the Barataria Basin indicated
that TN average monthly concentrations are lower throughout the basin than in the river,
ranging from 0.74 mg/L (July) to 1.4 mg/L (January/February) between 2000 and 2017
(the years for which data were available), and exhibit a different seasonal variation than
seen in the river. As discussed in Chapter 3, Section 3.5.1 in Surface Water and
Sediment Quality, low DO linked to elevated nutrient loading, including nitrogen
(nitrate/nitrite) is a cause of some water quality impairments in the upper portion of the
basin, including areas north of Lake Salvador. TN is comprised of organic and
inorganic forms of nitrogen; however, there were insufficient data to evaluate existing
basin-wide organic and inorganic nitrogen conditions independently.

As described in Section 4.5.3, the Delft3D Basinwide Model was used to assess
relative impacts of action alternatives on nitrogen concentrations during the 50-year
analysis period of 2020 to 2070. Figures 4.5-14 through 4.5-16 include the modeled
average monthly TN concentrations for the No Action Alternative over the 50-year
analysis period at each of the six representative stations across the Barataria Basin.
The model projects that under the No Action Alternative, TN concentrations would
generally follow a seasonal pattern similar to that currently observed in the Barataria
Basin, with lower concentrations in the summer/fall, and higher concentrations in the
winter, with the exception of the birdfoot delta station (CRMS 0163). Projected TN for
the birdfoot delta station (CRMS 0163), which is naturally impacted by Mississippi River
inputs, indicates little variation in TN concentration over the 50-year analysis period.

Only certain forms of nitrogen are considered “bioavailable,” meaning that they
can be utilized by organisms for growth and other biological functions. The model
projects that inorganic nitrate (NO3), which generally represents the bioavailable form of
nitrogen, would comprise between 0.06 percent to 80 percent of the TN under the No
Action Alternative, and follow a similar seasonal variation as TN concentrations, except
at the birdfoot delta station (CRMS 0163). At five of the six stations, lower NO3
concentrations are projected in the summer and higher concentrations in the winter for
the No Action Alternative. At the birdfoot delta station (CRMS 0163), projected NO3
concentrations would follow a seasonal pattern similar to the other stations; however,
the duration of elevated NO3 concentrations is projected to increase over the 50-year
analysis period. By 2050, NOs concentrations at the birdfoot delta station (CRMS 0163)
would no longer exhibit seasonal minimums. This change may be due to the impacts of
land subsidence and sea-level rise, which are factored into the Delft3D Basinwide
Model for these decades, and which would result in water quality changing to become
more similar to conditions in the Gulf of Mexico and less impacted by seasonal
fluctuations of the Mississippi River. See Section 4.1.3 and Appendix E for more
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information about land subsidence and sea-level rise rates used for the Delft3D
Basinwide Model.

The NOs fraction of TN for the No Action Alternative is presented in Figures 4.5-
17 through 4.5-19. Between 2020 and 2040 under the No Action Alternative, the lowest
NOs fraction of TN (0.3 percent) is projected to occur at the station nearest the diversion
(CRMS 0276) and the highest NOs fraction of TN (77 percent) is projected to occur at
the central station (CRMS 0224). After 2040, the maximum NOs fractions would
approach 80 percent at all six stations. Minimum NO3 fractions are projected to
increase over the 50-year analysis period at all stations except the northern/mid-basin
station (CRMS 3985), where they are projected to remain consistently below 10
percent. The projected increase over time may be due to cumulative increases in
nitrogen inputs to the system. At all representative stations except the birdfoot delta
station (CRMS 0163), the seasonal decrease in NOs concentrations roughly correlates
with increasing water temperature and a return of base flow diversion operations. The
northern/mid-basin station (CRMS 3985) may be less influenced due to freshwater
inputs that are not associated with the proposed Project. TN and NO3s concentration
data for all modeled stations are presented in Appendix L.

4.5.5.3.2 Applicant’s Preferred Alternative

The Applicant’s Preferred Alternative is projected to cause permanent, minor to
moderate impacts on average nitrogen concentrations in the Barataria Basin during
Project operations. A shift in TN seasonal trends that would correspond to when the
diversion would flow greater than the 5,000 cfs base flow is projected with maximum
average TN concentrations expected to occur in the winter/spring months. TN
concentrations are projected to be generally minor to moderately elevated over the No
Action Alternative.

Similar to the No Action Alternative, the birdfoot delta station (CRMS 0163) does
not exhibit a seasonal TN trend. A range of variability similar to the No Action
Alternative is projected at the birdfoot delta station (CRMS 0163). While the modeled
concentrations at the other five stations project a seasonal trend similar to the No Action
Alternative, elevated TN concentrations are predicted to persist for an increasingly
longer period into the spring as compared to the No Action Alternative over the lifetime
of the proposed Project at these stations. The shift in seasonality of TN is more
pronounced at the station nearest the diversion (CRMS 0276) and the central station
(CRMS 0224) than at the southwestern station, at Barataria Pass near Grande Isle (B.
Pass at Gl), western station (Little L. Cutoff), or the northern/mid-basin station (CRMS
3985). The projected shift in seasonality may be the result of an increase in the length
of time that the diversion is projected to operate above base flow as time progresses
through the 50 years of the Delft3D Basinwide Model simulation.
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Figure 4.5-14. Average Modeled TN at the Northern/Mid-Basin Station (CRMS 3985) and the
Station Nearest the Diversion (CRMS 0276) for All Alternatives under the
Historical Representative Hydrograph. Overlapping graph lines indicate negligible
differences in model projections.
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Figure 4.5-15. Average Modeled TN at the Central Station (CRMS 0224) and the Western
Station (Little L. Cutoff) for All Alternatives under the Historical Representative
Hydrograph. Overlapping graph lines indicate negligible differences in model
projections.
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Figure 4.5-16. Average Modeled TN at the Southwestern Station, at Barataria Pass near Grande

Isle (B. Pass at Gl) and the Birdfoot Delta Station (CRMS 0163) for All
Alternatives under the Historical Representative Hydrograph. Overlapping graph
lines indicate negligible differences in model projections.
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Figure 4.5-17. Average Modeled NOs fraction of TN at the Northern/Mid-Basin Station (CRMS

3985) and the Station Nearest the Diversion (CRMS 0276) for No Action
Alternative and Applicant’s Preferred Alternative under the Historical
Representative Hydrograph. Overlapping graph lines indicate negligible differences
in model projections.
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Figure 4.5-18. Average Modeled NOs fraction of TN at Two Stations in Central and Western
Barataria Basin: the Central Station (CRMS 0224) and the Western Station (Little
L. Cutoff) for No Action Alternative and Applicant’s Preferred Alternative under
the Historical Representative Hydrograph. Overlapping graph lines indicate
negligible differences in model projections.
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Figure 4.5-19. Average Modeled NOs fraction of TN at the Southwestern Station, at Barataria
Pass near Grande Isle (B. Pass at Gl) and the Birdfoot Delta Station (CRMS
0163) for No Action Alternative and Applicant’s Preferred Alternative under the
Historical Representative Hydrograph. Overlapping graph lines indicate negligible
differences in model projections.
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At the five stations exhibiting seasonal TN trends, minimum average nitrogen
concentrations are projected to occur in the late summer/fall months when the diversion
is projected to be at 5,000 cfs base flow, and maximum average concentrations would
occur in the winter/spring months when the diversion is projected to operate above base
flow. Figures 4.5-14 through 4.5-16 depict the modeled average monthly TN
concentrations for the Project alternatives, including the Applicant’s Preferred
Alternative and the No Action Alternative, over the 50-year analysis period at each of
the six representative stations across the Barataria Basin.

Under the Applicant’s Preferred Alternative, average TN concentrations are
projected to be similar to the No Action Alternative at the birdfoot delta station (CRMS
0163). At the birdfoot delta station (CRMS 0163), the projected similarity to No Action
Alternative conditions is likely due to consistent freshwater input from the Mississippi
River. At the other five representative stations, in general, TN concentrations are
projected to be more variable, but both minimum and maximum concentrations would
be overall minor to moderately higher (ranging from 0 to approximately 1.3 mg/L higher)
than the No Action Alternative (see Figures 4.5-14 through 4.5-16). At these five
stations, elevated TN concentrations are projected to persist up to 5 months longer than
projected for the No Action Alternative. Elevated TN concentrations are projected to
persist longer at stations closer (flowing at the 5,000 cfs base flow) to the immediate
outfall area. The increase in TN concentrations may be due to cumulative increases in
nitrogen inputs to the system, as well as projected increases in vegetation and
subsequent vegetative life cycle inputs within the Project area at the station nearest the
diversion (CRMS 0276) and the central station (CRMS 0224). TN concentrations at
these stations are not projected to return to No Action Alternative levels during the 50-
year analysis period. At the northern/mid-basin station (CRMS 3985), TN
concentrations are projected to be variable as compared to the other stations and are
not projected to recover to No Action Alternative conditions until the late fall/winter
months of 2050 to 2070. The variability projected at the northern/mid-basin station
(CRMS 3985) may be due to freshwater inputs that are not associated with the
proposed Project. At the western station (Little L. Cutoff) and the southwestern station,
at Barataria Pass near Grande Isle (B. Pass at Gl), TN closely approximates the No
Action Alternative seasonal trends; however, the TN is projected to generally remain
slightly elevated above the No Action Alternative (with some exceptions) throughout the
50-year analysis period.

Presently, Louisiana has narrative nutrient criteria (LAC 33:1X.1113.B.8), which
state:

“The naturally occurring range of nitrogen-phosphorous ratios shall be
maintained. This range shall not apply to designated intermittent streams. To
establish the appropriate range of ratios and compensate for natural seasonal
fluctuations, the administrative authority will use site-specific studies to establish
limits for nutrients. Nutrient concentrations that produce aquatic growth to the
extent that it creates a public nuisance or interferes with designated water uses
shall not be added to any surface waters.”
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Currently, average TN to total phosphorus (TP) ratios in the basin derived from
data collected between 2000 through 2017 range from 6.8 in September to 15 in
January. These data are not necessarily considered naturally occurring, as the basin
has many anthropogenic nutrient inputs (see Chapter 3, Section 3.5 Surface Water and
Sediment Quality). The Delft3D Basinwide Model projects that monthly average TN:TP
ratios would decrease slightly under the Applicant’s Preferred Alternative, ranging from
4.5 to 14.7 over the 50-year analysis period. The lowest ratio is projected at the
northern/mid-basin station (CRMS 3985) in December of the second modeled decade,
and the highest is projected at the station nearest the diversion (CRMS 0276) in August
of the first modeled decade.

Section 4.10.4.4 states that under the Applicant’s Preferred Alternative, an
increased potential (and frequency) for phytoplankton blooms would be likely within the
Project area. Whether or not these blooms would become HABs cannot be definitively
determined based on currently available knowledge. Rather, the potential for bloom
and HAB occurrence would be based on interacting and site-specific physical, chemical,
and biological processes that would influence both phytoplankton abundance and
composition (Bargu et al. 2019). This uncertainty is acknowledged in the impacts
determination. It is unlikely that the impacts of the Applicant’s Preferred Alternative
would result in a change in the naturally occurring range of nitrogen-phosphorous ratios.
Section 4.10.4.4.2.4 Nutrient Loading in Aquatic Resources is inconclusive as to
whether nutrient inputs associated with the Applicant’s Preferred Alternative would
produce aquatic growth to the extent that it creates a public nuisance or interferes with
designated water uses. Similar to the No Action Alternative, the model projects that
NOs would comprise between 0.3 percent to 80 percent of the TN in the Applicant’s
Preferred Alternative and follow a similar seasonal variation as TN concentrations at all
six stations (see Figures 4.5-17 through 4.5-19). In general, lower percentages of NO3
are projected in the summer when the diversion is projected to be at 5,000 cfs base
flow, and higher percentages are projected in the winter when the diversion is projected
to operate above base flow. The lowest NOs3 fraction of TN is projected to occur at the
station nearest the diversion (CRMS 0276) and the highest NO3 fraction of TN is
predicted to occur at the southwestern station, at Barataria Pass near Grande Isle (B.
Pass at GlI).

After 2040, the maximum NOs fractions are projected to approach 80 percent at
all six stations, which is consistent with the No Action Alternative. As observed under
the No Action Alternative, minimum NOs fractions are projected to moderately increase
over the 50-year analysis period at all stations except the northern/mid-basin station
(CRMS 3985). At the other four representative stations, the range of variability is similar
to the No Action Alternative. Figures 4.5-17 through 4.5-19 present model results for
each of the six station locations to show a comparison of the NO3 fractions of TN
predicted for the No Action Alternative and the Applicant’s Preferred Alternative. TN
and NOs concentration data for all modeled stations and hydrographs are presented in
Appendix L.

The spatial and temporal trends in NO3 concentration projected by the Delft3D
Basinwide Model results largely follow expected trends documented in literature
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regarding freshwater introductions into estuarine systems. According to Lane (2003),
several studies have shown that nitrate concentrations from freshwater flows are
reduced through denitrification when introduced water passes through estuarine
systems, with higher rates of denitrification occurring when water flows through
vegetated wetlands.

The model results for the Applicant’s Preferred Alternative project a negligible
impact on TN or NOs at the birdfoot delta station (CRMS 0163). The negligible impact is
likely due to the influence of Mississippi River water at the birdfoot delta station (CRMS
0163). An overall increase between 0 to approximately 1.3 mg/L in the TN and NOs
concentrations is projected at the other five representative stations as compared to the
No Action Alternative.

Although impacts on nitrogen concentrations would vary throughout the basin,
overall minor to moderate, permanent impacts — including minor to moderately elevated
concentrations and a shift in seasonal trend— are projected under the Applicant’s
Preferred Alternative. These impacts on water quality may have adverse or beneficial
impacts on other aquatic resources, as described in Section 4.10.4.4.2.4 Nutrient
Loading in Aquatic Resources.

45533 Other Action Alternatives

Like the Applicant’s Preferred Alternative, all alternatives are projected to result
in permanent, minor to moderate increases in TN as compared to the No Action
Alternative. The impacts from operation of all action alternatives on nitrogen
concentrations would be similar to the Applicant’s Preferred Alternative in terms of
seasonal trends. Modeled average monthly TN and NO3s concentrations under the
historical representative hydrograph for the 50-year analysis period (years 2020 to
2070) project that the other alternatives would have minor differences in average
nitrogen concentrations as compared to the Applicant’s Preferred Alternative (see
Figures 4.5-14 through 4.5-16) at the six representative stations. NOs trends are
projected to be similar to TN trends. The differences between action alternatives
appear to be flow-dependent.

455.3.3.1 50,000 cfs Alternative

In general, the 50,000 cfs Alternative would result in lower TN loading from the
river and is projected to result in a minor decrease in nitrogen concentrations in the
basin as compared to the Applicant’s Preferred Alternative (see Figures 4.5-14 through
4.5-16).

455.3.3.2 150,000 cfs Alternative

The 150,000 cfs Alternative is projected to result in minor increases in average
nitrogen concentrations in the basin as compared to the Applicant’s Preferred
Alternative (see Figures 4.5-14 through 4.5-16). An exception is the birdfoot delta
station (CRMS 0163): at this station, the model projects that TN and NOs for all
alternatives would be similar to the Applicant’s Preferred Alternative until 2070, when

Final 4-169



Mid-Barataria Sediment Diversion EIS Chapter 4

the 150,000 cfs Alternative is projected to produce a minor increase in TN. The
increase in TN concentrations at the birdfoot delta station (CRMS 0163) may be due to
cumulative increases in nitrogen inputs to the system, as well as projected increases in
vegetation and subsequent vegetative life cycle inputs within the Project area.

455.3.3.3 Terrace Alternatives

In general, nitrogen impacts resulting from terrace alternatives are projected to
be similar to impacts for the associated flow alternatives without terraces. Minor
differences as compared to the No Action and Applicant’s Preferred Alternatives are
shown on Figures 4.5-14 through 4.5-16.

4554 Phosphorus
45541 No Action Alternative

Currently, phosphorus concentrations trend seasonally, and differently, within the
Mississippi River and in the Barataria Basin. As described in Chapter 3, Section 3.5
Surface Water and Sediment Quality, average monthly TP concentrations ranged from
0.27 mg/L (May) to 0.35 mg/L (July/December) in the Mississippi River at Belle Chasse
between 1977 and 2017. An analysis of the LDEQ data in the basin indicated that TP
average monthly concentrations are generally lower than in the river, ranging from 0.07
mg/L (April/May) to 0.53 mg/L (March) between 2000 and 2017. Nutrients such as TP
are a suspected cause of water quality impairments in the Barataria Basin; however,
literature has suggested that low phosphorus concentrations may limit plant growth in
the basin (see Chapter 3, Section 3.5 Surface Water and Sediment Quality). TP is
comprised of organic and inorganic forms of phosphorus; however, there were
insufficient data to evaluate existing basin-wide organic and inorganic phosphorus
conditions independently (see Chapter 3, Section 3.5 Surface Water and Sediment
Quality for more information about existing trends in TP in the basin).

As described in Section 4.5.3, the Delft3D Basinwide Model was used to assess
relative impacts of action alternatives on phosphorus concentrations during the Project
50-year analysis period of 2020 to 2070. Figures 4.5-20 through 4.5-22 include the
modeled average monthly TP concentrations for the No Action Alternative over the 50-
year analysis period at each of the six representative stations across the Barataria
Basin. The model projects a seasonal variability in TP similar to the existing conditions
at all six representative stations. The duration of minimum and maximum TP
concentrations varies at each station. In general, maximums occur in the winter, and
minimums occur in the summer.
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Figure 4.5-20. Average Modeled TP at Two Stations in Northern Barataria Basin: the
Northern/Mid-Basin Station (CRMS 3985) and the Station Nearest the Diversion
(CRMS 0276) for All Alternatives under the Historical Representative
Hydrograph.
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Figure 4.5-21. Average Modeled TP at Two Stations in Central and Western Barataria Basin:

the Central Station (CRMS 0224) and the Western Station (Little L. Cutoff) for All
Alternatives under the Historical Representative Hydrograph.
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Figure 4.5-22, Average Modeled TP at the Southwestern Station, at Barataria Pass near Grande
Isle (B. Pass at Gl) and the Birdfoot Delta Station (CRMS 0163) for All
Alternatives under the Historical Representative Hydrograph.
4-173

Final



Mid-Barataria Sediment Diversion EIS Chapter 4

The model projects that inorganic phosphate (POa4), which generally represents
the bioavailable phosphorus, would comprise between 5 percent to 88 percent of the
TP. The POasfraction of TP for the No Action Alternative is presented for comparison to
the Applicant’s Preferred Alternative in Figures 4.5-23 through 4.5-25. As shown in the
graphs, the fraction of TP represented by PO4 fluctuates seasonally under the No Action
Alternative, and is generally projected to be higher in the winter and lower in the
summer. The model projects that average PO4 would not fall below 0.004 mg/L in the
No Action Alternative, which is the level considered sufficient to support biological
production as discussed in Chapter 3, Section 3.5 Surface Water and Sediment Quality
(Robinson and DeRosa 2014). TP and PO4 concentration data for all modeled stations
are presented in Appendix L.

4.5.5.4.2 Applicant’s Preferred Alternative

The Applicant’s Preferred Alternative is projected to cause permanent, minor to
moderate impacts on average phosphorus concentrations at five of the six
representative stations during Project operations. Impacts on average phosphorus
concentrations at the birdfoot delta station (CRMS 0163) are projected to be negligible.
A shift in seasonal phosphorus trends that does not necessarily correspond to periods
of diversion operation above base flow is projected. In general, minimum and maximum
phosphorus concentrations are projected to be moderately elevated over the No Action
Alternative throughout the basin.

Phosphorus concentrations projected for the Applicant’s Preferred Alternative
follow seasonal trends, but the trends differ from the No Action Alternative at all stations
except the birdfoot delta station (CRMS 0163). As compared to the No Action
Alternative, over the 50-year analysis period, the duration of elevated concentrations at
the other five stations is projected to extend further into the summer months, and the
onset of lower/minimum concentrations becomes delayed by as much as 5 months by
2040. By 2060, the seasonal variability of both TP and PO4 are projected to be
reversed from the variability projected for the No Action Alternative. The projected
impact may be related to the extended length of time that the diversion is projected to
operate above base flow in the last two modeled decades. The Mississippi River water
would carry a more consistent load of sediment and TP into the basin during months
when TP concentrations would historically be lower in the basin. Figures 4.5-20 through
4.5-22 depict the modeled average monthly TP concentrations for the Project
alternatives, including the Applicant’s Preferred Alternative and the No Action
Alternative, over the 50-year analysis period at each of the six representative stations
across the Barataria Basin.
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Under the Applicant’s Preferred Alternative, average TP and PO4 concentrations
are projected to be similar to the No Action Alternative at the birdfoot delta station
(CRMS 0163). At the other five representative stations, both minimum and maximum
average TP concentrations are projected to moderately increase (with some exceptions)
with respect to the No Action Alternative over the duration of the proposed Project (see
Figures 4.5-20 through 4.5-25). Differences between the Applicant’s Preferred
Alternative and the No Action Alternative range up to +/- 0.18 mg/L for TP and POa.
Greater differences between the Applicant’s Preferred Alternative and the No Action
Alternative are projected at stations closer to the immediate outfall area due to the
introduction of Mississippi River water to the system. Differences are projected to
decrease with distance from the immediate outfall area as the newly introduced
phosphorus is used by biomass and/or absorbed to sediments in the basin. TP and
POa4 concentrations at the station nearest the diversion (CRMS 0276) and the central
station (CRMS 0224) are projected to remain higher than No Action Alternative
concentrations throughout the 50-year analysis period, likely because of the proximity of
these stations to the outfall, with minor exceptions: PO4 concentrations are projected to
return to No Action Alternative levels in the late fall/winter until 2050, and TP
concentrations are projected to return to No Action Alternative levels in the late
fall/winter in 2040 and 2050. At the western station (Little L. Cutoff) and the
northern/mid-basin station (CRMS 3985), TP and PO4 concentrations are projected to
be variably higher or lower than the No Action Alternative depending on the time of year
due to the aforementioned seasonality shift. The variability projected at these stations
may be due to the influence on freshwater inputs at these locations. Both TP and PO+
concentrations are projected to return to No Action Alternative levels in the fall/winter
between 2050 and 2070 at these two stations. TP and PO4 concentrations at the
southwestern station, at Barataria Pass near Grande Isle (B. Pass at Gl) are projected
to approximate No Action Alternative levels in winter/spring when the diversion would
flow greater than the 5,000 cfs base flow, increase in the spring, and return to No Action
Alternative levels within 1 month of the diversion closing (flowing at the 5,000 cfs base
flow). In 2060 to 2070, when the diversion is projected to operate above base flow for
portions of 11 months of the year, TP and PO4 at this station approximate No Action
Alternative concentrations except for the late fall/winter of 2070, when PO+
concentrations are projected to be as much as 0.02 mg/L lower than No Action
Alternative conditions. The southwestern station, at Barataria Pass near Grande Isle
(B. Pass at Gl) is likely to be less impacted due to its distance from the immediate
outfall area.

The model results project that the average PO4 would not fall below 0.004 mg/L,
which is the level considered sufficient to support biological production (Robinson and
DeRosa 2014). Presently, Louisiana has narrative nutrient criteria (LAC
33:1X.1113.B.8), which state:

“The naturally occurring range of nitrogen-phosphorous ratios shall be
maintained. This range shall not apply to designated intermittent streams. To
establish the appropriate range of ratios and compensate for natural seasonal
fluctuations, the administrative authority will use site-specific studies to establish
limits for nutrients. Nutrient concentrations that produce aquatic growth to the

Final 4-178



Mid-Barataria Sediment Diversion EIS Chapter 4

extent that it creates a public nuisance or interferes with designated water uses
shall not be added to any surface waters.”

Currently average TN:TP ratios in the basin derived from data collected between
2000 and 2017 range from 6.8 in September to 15 in January. These data are not
necessarily considered naturally occurring, as the basin has many anthropogenic
nutrient inputs (see Chapter 3, Section 3.5 Surface Water and Sediment Quality). The
Delft3D Basinwide Model projects that monthly average TN:TP ratios would decrease
slightly under the Applicant’s Preferred Alternative, ranging from 4.5 to 14.7 over the 50-
year analysis period. The lowest ratio is projected at the northern/mid-basin station
(CRMS 3985) in December of the second modeled decade, and the highest is projected
at the station nearest the diversion (CRMS 0276) in August of the first modeled decade.

Section 4.10.4.4 states that under the Applicant’s Preferred Alternative, an
increased potential (and frequency) of phytoplankton blooms would be likely within the
Project area. Whether or not these blooms would become HABs cannot be definitively
determined based on currently available knowledge. Rather, the potential for bloom
and HAB occurrence would be based on interacting and site-specific physical, chemical,
and biological processes that would influence both phytoplankton abundance and
composition (Bargu et al. 2019). This uncertainty is acknowledged in the impacts
determination.

It is unlikely that the impacts of the Applicant’s Preferred Alternative would result
in a change in the naturally occurring range of nitrogen-phosphorous ratios.

Similar to the No Action Alternative, the model projects that PO4 would comprise
between 4 percent to 81 percent of the TP under the Applicant’s Preferred Alternative
(see Figures 4.5-23 through 4.5-25). The greatest fluctuations in the percentage of the
PO4 fraction of TP are projected to occur at the central station (CRMS 0224). The POa4
fraction of TP is projected to trend similarly to the No Action Alternative the birdfoot delta
station (CRMS 0163). The trends at the other five stations differ from the No Action
Alternative, mimicking the trend difference in TP seasonality. TP and PO4 concentration
data for all modeled stations are presented in Appendix L.

Although impacts on phosphorus vary throughout the basin, overall minor to
moderate, permanent impacts — a shift in seasonal phosphorus trends that does not
necessarily correspond to periods of when the diversion would flow greater than the
5,000 cfs base flow, and minor to moderately elevated phosphorus concentrations as
compared to the No Action Alternative — are projected under the Applicant’s Preferred
Alternative. The exception is the birdfoot delta station (CRMS 0163), which is projected
to exhibit phosphorus concentrations similar to No Action Alternative levels throughout
the 50-year analysis period. These impacts would not be beneficial or adverse to water
quality itself; however, the seasonal shift in available nutrients (including phosphorus)
may have adverse or beneficial impacts on other resources as described in Section
4.10.4.4.2.4 Nutrient Loading in Aquatic Resources and other relevant sections of this
chapter.
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4.5.54.3 Other Action Alternatives

As compared to the No Action Alternative, all action alternatives are projected to
cause permanent, minor to moderate impacts on average phosphorus concentrations at
all six basin stations with the exception of the birdfoot delta station (CRMS 0163), where
impacts are projected to be negligible. The impacts from operation and maintenance of
all action alternatives on phosphorus would be similar to the Applicant’s Preferred
Alternative in terms of seasonal trends.

Modeled average monthly phosphorus concentrations projected under the
historical representative hydrograph for the 50-year analysis period (years 2020 to
2070) indicate that the other action alternatives would have negligible to moderate
differences in average phosphorus concentrations compared to the Applicant’s
Preferred Alternative (see Figures 4.5-20 through 4.5-22). The differences between the
action alternatives appear to be flow-dependent.

4554.3.1 50,000 cfs Alternative

In general, the 50,000 cfs Alternative would result in lower TP loading from the
river and is projected to result in minor to moderately lower phosphorus concentrations
in the basin as compared to the Applicant’s Preferred Alternative (see Figures 4.5-20
through 4.5-22).

455432 150,000 cfs Alternative

The 150,000 cfs Alternative is projected to result in minor to moderately higher
average phosphorus concentrations in the basin as compared to the Applicant’s
Preferred Alternative (see Figures 4.5-20 through 4.5-22).

4554.3.3 Terrace Alternatives

In general, phosphorus impacts resulting from terrace alternatives are projected
to be similar to impacts for the associated flow alternatives without terraces. Minor
differences as compared to the No Action and Applicant’s Preferred Alternatives are
shown on Figures 4.5-20 through 4.5-22.

4.5.5.5 Dissolved Oxygen
4.5.5.51 No Action Alternative

Under the No Action Alternative, current DO seasonal trends would continue. As
described in Chapter 3, Section 3.5 Surface Water and Sediment Quality, average
monthly DO concentrations ranged from 5.9 mg/L (July) to 12 mg/L (January) in the
Mississippi River at Belle Chasse between 1977 and 2017. Individual sample
concentrations in the river fall below the water quality standard of 5.0 mg/L in the
summer months of July, August, and September. An analysis of the LDEQ data in the
Barataria Basin showed that DO average monthly concentrations ranged from 6.1 mg/L
(August) to 10 mg/L (January) between 2000 and 2017. While the basin is not impaired
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for DO, individual concentrations fell below 5.0 mg/L in samples collected from 2000 to
2017 in May, June, and August. See Chapter 3, Section 3.5 Surface Water and
Sediment Quality for additional information about water quality standards in the
Barataria Basin and Mississippi River.

As described in Section 4.5.3, the Delft3D Basinwide Model was used to assess
alternative impacts on DO during the operational period 2020 to 2070. Figures 4.5-26
through 4.5-28 depict the modeled average monthly DO concentrations for the No
Action Alternative over the 50-year analysis period at each of the six representative
stations across the Barataria Basin (northern, central, and southern basin).

The model projects that seasonal trends similar to existing trends would continue
at five of the six representative stations, with minimum DO concentrations occurring in
the months of July through September, which coincide with warmer temperatures (see
Figures 4.5-26 through 4.5-28). The onset of lower DO concentrations is projected to
shift later in the year by 1 or 2 months (depending on the station) in the later modeled
decades. At the birdfoot delta station (CRMS 0163, see Figure 4.5-28) the model
projects a more variable trend that reflects Mississippi River influence. Average DO
concentrations at the six representative stations would not fall below LDEQ’s DO
criterion at these stations, which range from 3.8 to 5.0 mg/L in selected months, during
the 50-year analysis period. See Chapter 3, Section 3.5 Surface Water and Sediment
Quality for additional information about water quality standards in the Barataria Basin
and Mississippi River.
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Figure 4.5-27. Average modeled dissolved oxygen at Two Stations in Central and Western

Barataria Basin: the Central Station (CRMS 0224) and the Western Station (Little
L. Cutoff) for All Alternatives under the Historical Representative Hydrograph.
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Pass near Grande Isle (B. Pass at Gl) and the Birdfoot Delta Station (CRMS
0163) for All Alternatives under the Historical Representative Hydrograph.
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4.5.5.5.2 Applicant’s Preferred Alternative

The Applicant’s Preferred Alternative would cause permanent, minor to moderate
impacts on average DO concentrations at five of the six modeled stations during Project
operations. Moderate differences in DO trends and concentrations are projected for the
Applicant’s Preferred Alternative as compared to the No Action Alternative at the
stations near the immediate outfall area (the station nearest the diversion [CRMS 0276],
and the central station [CRMS 0224]) from the No Action Alternative. The differences
become increasingly minor with distance from the immediate outfall area. Negligible to
minor differences (in the last two modeled decades) are projected at the birdfoot delta
station (CRMS 0163). Average monthly DO concentrations are not projected to
decrease below 5 mg/L at any of the six stations during the Project analysis period. The
majority of the Barataria Basin is shallow and not typically prone to stratification
(Orlando et al. 1993). The model does not account for potential thermal stratification
(see Section 4.1.3 for more information about the Delft3D Basinwide Model) and
assumes the vertical water column is well mixed. Therefore, in limited areas or times
when stratification may occur, the model does not include stratification impacts in its
outputs.

Figures 4.5-26 through 4.5-28 depict the modeled average monthly DO
concentrations for the Project alternatives, including the Applicant’s Preferred
Alternative and the No Action Alternative, over the 50-year analysis period at each of
the six representative stations across the Barataria Basin. At the station nearest the
diversion (CRMS 0276), DO concentrations are projected to decrease by up to 2.5 mg/L
when the diversion would be operated above base flow (up to 75,000 cfs depending on
river stages) as compared to the No Action Alternative. While the decreasing trend also
occurs under the No Action Alternative, the greater decrease in concentrations for the
Applicant’s Preferred Alternative is likely reflective of the DO concentration in the
introduced Mississippi River water, which decreases throughout the spring and into the
summer months (but would still remain within water quality standards), and increasing
water temperatures due to time of year and/or decreasing water depths resulting from
the Project. In the first two modeled decades, DO is projected to moderately increase
when diversion flows would be reduced to base flow to concentrations that are up to 5
mg/L higher than the No Action Alternative. In the final two modeled decades, the DO
trend is projected to shift from the No Action Alternative trend such that minimum DO
concentrations are projected in May through July rather than in July through September.
These minimum DO concentrations are projected to be up to 2 mg/L lower than No
Action Alternative concentrations. DO concentrations return to No Action Alternative
levels (with some variability) in September through November before diversion flows
would be reduced to base flow. The projected shifts in seasonal trend may be
associated with increased phytorespiration from Project-related vegetative growth
during the growing season.

At the central station (CRMS 0224), DO trends are projected to approximate No
Action Alternative trends during the first three decades, with maximum DO
concentrations occurring in April through June when the diversion would be operated
above base flow (up to 75,000 cfs depending on river stages) and DO minimums
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occurring in August and September when diversion flows would be reduced to the 5,000
cfs base flow. Maximum concentrations are projected to be elevated over No Action
Alternative maximums by up to 5 mg/L during these decades. This projected increase
may be associated with increased phytorespiration and greater decreases in salinity
projected at this location as compared to the other five stations, as oxygen is more
soluble in fresh water than saltwater. In the final two modeled decades, the seasonal
trend is projected to shift such that the maximum DO concentrations occur in May and
June while the diversion would be operated above base flow (up to 75,000 cfs
depending on river stages). DO concentrations are projected to return to No Action
Alternative concentrations by September through November of each decade regardless
of whether the diversion is flowing at base flow or above (up to 75,000 cfs depending on
river stages), indicating that the proposed Project has a negligible impact during these
times.

Projected DO trends and concentrations are projected to approximate No Action
Alternative conditions at the other four modeled stations during the 50-year analysis
period. Minor differences include slightly elevated or decreased concentrations (up to
+/- 1 mg/L) with respect to the No Action Alternative.

Projected average monthly DO concentration ranges over the 50-year analysis
period modeled under the No Action Alternative and the Applicant’s Preferred
Alternative are tabulated in Table 4.5-3. The projected differences in concentration
ranges are minor to moderate and illustrate that the shifts in DO seasonal trends
projected near the diversion are more pronounced than the shifts in average
concentration on an annual basis. The modeled data indicate that monthly average DO
concentrations at the six representative stations would not fall below LDEQ’s DO
criteria, which range from 3.8 to 5.0 mg/L in selected months, during the 50-year
analysis period. DO concentrations associated with the Applicant’s Preferred
Alternative are projected to generally increase during the modeled period compared to
the modeled projections for the No Action Alternative. The Delft3D Basinwide Model
accounts for the influence of algal growth on nutrient and DO concentrations. The
Delft3D Basinwide Model results do not suggest that that a hypoxic zone would form in
the Barataria Basin due to Project implementation.

Although impacts on DO would vary throughout the basin, overall minor to
moderate, permanent impacts are projected under the Applicant’s Preferred Alternative.
These impacts, including a shift in seasonal trend near the immediate outfall area,
would not be beneficial or adverse to water quality itself, however, they may have
adverse or beneficial impacts on other resources as described in the relevant sections
of this chapter.
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Table 4.5-3

Applicant’s Preferred Alternative (2020 to 2070)

DO Ranges at Six Barataria Basin Stations: Comparison between No Action Alternative and

. Applicant’s 75,000 50,000 150,000
Station No ACt'?n Preferred cfs+ 50,000 cfs + 150,000 cfs +
Alternative - cfs cfs
Alternative | Terraces Terraces Terraces
ggrstgeg:g\t’l'(')‘: 57t011.0 | 5.8to11.1 5.8 to 5.8 to 5.8 to 5.7 to 5.8 to
(CRMS 3985) mg/L mg/L 11.1mg/L | 11.1mg/L | 11.1mg/L | 11.2mg/L | 11.2 mg/L
Stt:gol)'}v"éf:i;ft 6910114 | 6610120 | 65to 6.7 to 6.6 to 6.5to 6.5to
(CRMS 0276) mg/L mg/L 11.4mg/L | 11.8mg/L | 11.6 mg/L | 120 mg/L | 11.2 mg/L
Central Station 5.71010.6 5.91013.0 5.8to 58to 5.8to 6.0 to 6.0 to
(CRMS 0224) mg/L mg/L 13.0mg/L | 123 mg/L | 122 mg/L | 13.9 mg/L | 13.2 mg/L
Western Station 6.0 t0 10.9 591t010.9 59to 59to 59to 59to 59to
(Little L. Cutoff) mg/L mg/L 10.9mg/L | 10.9 mg/L | 10.9 mg/L | 11.0 mg/L | 11.0 mg/L
Southwestern
Station, ear 6.0t09.0 5.6 t0 9.6 5.710 9.6 57t09.4 57t094 5.6 to 5.7 to
Grande Isle (B. mg/L mg/L mg/L mg/L mg/L 10.0 mg/L | 10.0 mg/L
Pass at GI)
Sﬁgﬁg‘f;gs&as 65t013.8 | 6810140 | 68to 6.8t 6.8t0 6.810 6.810
0163) mg/L mg/L 13.9mg/L | 13.9mg/L | 13.8 mg/L | 14.0 mg/L | 14.0 mg/L
4.5.5.5.3 Other Action Alternatives

The impacts from operation of all other action alternatives on DO are projected to
be similar to the Applicant’s Preferred Alternative. Modeled average monthly DO
concentrations for the historical representative hydrograph for the 50-year analysis
period (years 2020 to 2070) project that the other alternatives would have negligible to
moderate differences in DO concentrations as compared to the Applicant’s Preferred
Alternative (see Figures 4.5-26 through 4.5-28). DO concentrations modeled for all
action alternatives would generally follow the same seasonal trends as the Applicant’s
Preferred Alternative. Average DO concentrations at the six representative stations
would not fall below LDEQ’s DO criteria, which range from 2.3 to 5.0 mg/L in selected
months, during the 50-year analysis period under any action alternative.

4.5.5.5.3.1

50,000 cfs Alternative

Minor differences in DO concentrations are projected at all six representative
stations as compared to the Applicant’s Preferred Alternative. As described for the
Applicant’s Preferred Alternative, moderate differences in DO trends and concentrations
as compared to the No Action Alternative are projected at the stations closest to the
immediate outfall area (the station nearest the diversion [CRMS 0276], and the central
station [CRMS 0224]). The differences become increasingly minor with distance from

the immediate outfall area. The differences (up to +/- 0.9 mg/L) between 50,000 cfs and
the 50,000 cfs + Terraces Alternatives and the Applicant’s Preferred Alternative
generally become more pronounced toward the end of the 50-year analysis period (see
Figures 4.5-26 through 4.5-28).
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4555.3.2 150,000 cfs Alternative

Minor differences in DO concentrations are projected at five of the six
representative stations as compared to the Applicant’s Preferred Alternative. As
described for the Applicant’s Preferred Alternative, moderate differences in DO trends
and concentrations as compared to the No Action Alternative are projected at the
stations closest to the immediate outfall area (the station nearest the diversion [CRMS
0276], and the central station [CRMS 0224]). The differences become increasingly
minor with distance from the immediate outfall area. The differences between the
150,000 cfs Alternative and the Applicant’s Preferred Alternative range +/- 1.4 mg/L at
all stations except the central station (CRMS 0224) and generally become more
pronounced toward the end of the 50-year analysis period (see Figures 4.5-26 through
4.5-28).

At the central station (CRMS 0224), the model projects moderate impacts from
more variable DO concentrations for the 150,000 cfs Alternative as compared to the
Applicant’s Preferred Alternative. Higher maximum DO (0 to 2.3 mg/L) and lower
minimum DO concentrations (0 to 3.7 mg/L) are projected, with minimum DO
concentrations deviating more from the Applicant’s Preferred Alternative toward the end
of the 50-year analysis period (see Figures 4.5-26 through 4.5-28). The model projects
that the DO would be lowest in the last modeled decade (2060 to 2070) during the
months when the DO would be highest under the Applicant’s Preferred Alternative.

4555.3.3 Terrace Alternatives

In general, impacts on DO resulting from terrace alternatives would be similar to
the impacts for the associated flow alternative without terraces, with the following
exceptions:

e As compared to the Applicant’s Preferred Alternative, under the 75,000 cfs +
Terraces Alternative, minor increases of up to 0.5 mg/L are projected in the
second half of the year between 2060 to 2070 at the station nearest the
diversion (CRMS 0276); and minor increases of up to 0.6 mg/L are projected
during the summer months between 2040 to 2070 at the central station
(CRMS 0224). These minor differences are likely due to altered flow patterns
and the formation of a network of distributary channels that would evolve in
the splay downstream of the diversion.

e The model projects moderate differences in DO concentrations (up to +/- 3.9
mg/L) between the 150,000 cfs and the 150,000 cfs + Terraces Alternatives
during the second modeled decade (2020 to 2030) only. These differences
are likely due to altered flow patterns and the formation of network of
distributary channels that evolved in the splay downstream of the diversion.
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4.5.5.6 Total Suspended Solids
4.5.5.6.1 No Action Alternative

As described in Chapter 3, Section 3.5 Surface Water and Sediment Quality,
average monthly TSS concentrations ranged from 41 mg/L (September) to 199 mg/L
(March) in the Mississippi River at Belle Chasse between 1977 and 2017. An analysis
of LDEQ data in the Barataria Basin showed that TSS average monthly concentrations
ranged from 19 mg/L (August) to 63 mg/L (January) between 2000 and 2017. Louisiana
has not adopted water quality standards for TSS.

The model results project that under the No Action Alternative, TSS seasonal
trends in the Barataria Basin would shift from the current trend of maximum TSS
concentrations in January to a seasonal pattern of maximum TSS in February through
May. This seasonality corresponds to the seasonal TSS pattern observed in the
Mississippi River. This No Action Alternative seasonal pattern is projected at four of the
six representative stations. This observed trend may be related to resuspension of
bottom sediments caused by cold fronts during winter season. The exceptions are the
northern/mid-basin station (CRMS 3985) and the birdfoot delta station (CRMS 0163).
These two stations are influenced by freshwater inputs that are not related to the
proposed Project, including Davis Pond Freshwater Diversion operations and
Mississippi River flow, that are likely to impact TSS projections.

As described in Section 4.5.3, the Delft3D Basinwide Model was used to assess
alternative impacts on TSS during the 50-year analysis period 2020 to 2070. Potential
impacts on sediment transport and land change are discussed in Section 4.2 Geology
and Soils. Figures 4.5-29 through 4.5-31 depict the modeled average monthly TSS
concentrations for the No Action Alternative over the 50-year analysis period at each of
the six representative stations across the Barataria Basin. Note that the y axis (TSS
value) in these figures varies by station.

At all stations except the station nearest the diversion (CRMS 0276; where
maximum TSS concentrations are projected to remain relatively consistent), maximum
average TSS concentrations are projected to increase over time, while minimum
average TSS concentrations would remain similar over the 50-year analysis period.

The increase in maximums is likely related to increased salinity, which correlates to
TSS, due to projected sea-level rise and land subsidence. TSS concentrations are
projected to be consistently higher at the southwestern station, at Barataria Pass near
Grande Isle (B. Pass at Gl) and the birdfoot delta station (CRMS 0163) than at the other
four representat