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MORGANZA TO THE GULF HYDRAULIC MODELING ANALYSIS

Figure D-12: 10% AEP Precipitation and Low Storm Surge Event — Difference in water surface elevation — Existing Conditions
minus Proposed (NFS) Conditions at maximum water surface elevation

Figure D-13: 10% AEP Precipitation and Low Storm Surge Event —Existing Conditions and Proposed (NFS) at Hydrograph Location
1
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MORGANZA TO THE GULF HYDRAULIC MODELING ANALYSIS

SCENARIO 2: 10% AEP Precipitation and 10% AEP Storm Surge Event

The three geometry conditions (Existing Levee, NFS, and PACR Alignments) were run in the 2D HEC-RAS
model for the 10% AEP precipitation and 10% AEP storm surge event, and the results are compiled
below. The gates for this scenario are closed until simulation time 03FEB2022 00:00, and they become
fully opened at 03FEB2022 12:00. The 12-hour lag time to get the gates fully open is implemented to
estimate the time that it takes the maintenance staff to get all gates open around the levee system.

The first set of results, shown in Figures D-14 through D-18, display the water depths for each
alternative. These results are intended to show the extent of inundation after the storm surge and
precipitation event. The water levels for each condition are very similar, indicating that the location of
the Reach A levee does not greatly affect the total inundation area coverage during the 10% AEP
precipitation and storm surge event, based on the two designs.

The second set of Figures, Figures D-17 through D-25, show the difference in maximum water surface
elevation between each scenario, with accompanying hydrographs at locations of interest. For these
results, highlighted in red are areas that increase in water surface elevation, and blue that decrease in
water surface elevation. The largest water surface elevation increase when comparing the PACR
alternative to the Existing Conditions is approximately 0.3 ft. The largest water surface elevation
increase when comparing the NFS alternative to the Existing Conditions is approximately 0.1 ft. These
results show the maximum water level differences are relatively low between scenarios, and the
hydrographs highlight that both alternatives are able to evacuate water out of the system effectively
once the storm surge recedes and the gates are opened. The interior of the levee system around Reach
A benefits from being able to have the gates closed and not allow the storm surge to push into the
system. For this reason, both Reach A alternatives show locations with lower water levels when
compared to existing conditions for this scenario.

79



MORGANZA TO THE GULF HYDRAULIC MODELING ANALYSIS

Figure D-14: 10% AEP Precipitation and 10% AEP Storm Surge Event - Existing Conditions — Water Depth Boundary at 02FEB2022
0200 (Simulation Time)

it =i

Figure D-15: 10% AEP Precipitation and 10% AEP Storm Surge Event — PACR Alignment Conditions — Water Depth Boundary at
02FEB2022 0200 (Simulation Time)
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MORGANZA TO THE GULF HYDRAULIC MODELING ANALYSIS
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Figure D-16: 10% AEP Precipitation and 10% AEP Storm Surge Event — NFS Alignment Conditions — Water Depth Boundary at
02FEB2022 0200 (Simulation Time)

Figure D-17: 10% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions (Gray) and PACR Alignment Conditions
(red) — Water Depth Boundary at 02FEB2022 0200 (Simulation Time)
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Figure D-18: 10% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions (Gray) and NFS Alignment Conditions
(red) — Water Depth Boundary at 02FEB2022 0200 (Simulation Time)
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Figure D-19: 10% AEP Precipitation and 10% AEP Storm Surge Event — Difference in water surface elevation — Existing Conditions
minus Proposed (PACR) Conditions at maximum water surface elevation
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Figure D-20: 10% AEP Precipitation and 10% AEP Storm Surge Event —Existing Conditions and Proposed (PACR) at Hydrograph
Location 1
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Figure D-21: 10% AEP Precipitation and 10% AEP Storm Surge Event — Difference in water surface elevation — Existing Conditions
minus Proposed (NFS) Conditions at maximum water surface elevation
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Figure D-22: 10% AEP Precipitation and 10% AEP Storm Surge Event —Existing Conditions and Proposed (NFS) at Hydrograph
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Figure D-23: 10% AEP Precipitation and 10% AEP Storm Surge Event — Difference in water surface elevation — Proposed (NFS)
minus Proposed (PACR) Conditions at maximum water surface elevation
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Figure D-24: 10% AEP Precipitation and 10% AEP Storm Surge Event —Proposed (PACR) and Proposed (NFS) at Hydrograph
Location 1

27

25
24 |
23
22

21

Elevation (ft, NAVDS8(2004.65))

1.8

17 ¢
2/1/2022 2/2/2022 2/3/2022 2/4/2022 2/5/2022
Simulation Time

Proposed Conditions (PACR)

Proposed Conditions (NFS)

Figure D-25: 10% AEP Precipitation and 10% AEP Storm Surge Event — Proposed (PACR) and Proposed (NFS) at Hydrograph
Location 2
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MORGANZA TO THE GULF HYDRAULIC MODELING ANALYSIS

SCENARIO 3: 1% AEP Precipitation and 10% AEP Storm Surge Event

The three geometry conditions (Existing Levee, NFS, and PACR Alignments) were run in the 2D HEC-RAS
model for the 1% AEP precipitation and 10% AEP storm surge event, and the results are compiled below.
The gates for this scenario are closed until simulation time 03FEB2022 00:00, and they become fully
opened at 03FEB2022 12:00. The gates were closed for this scenario to achieve the most conservative
result. In reality some of the hydraulic structures may have the ability to be opened if the headwater is
greater than the tailwater, but for conservativity sake the gates remained closed until the storm surge
receded.

The results for this scenario are similar to the “10% AEP precipitation and 10% AEP storm surge” event,
but with a larger water surface elevation difference and coverage. From Figures D-26 through D-32, the
inundation coverage for both the PACR and NFS alternatives are very similar to the existing conditions
event, and do not show a significant increase in coverage.

The second set of Figures, Figures D-33 through D-40, show the difference in maximum water surface
elevation between each scenario, with accompanying hydrographs at locations of interest. For these
results, highlighted in red are areas that increase in water surface elevation, and blue that decrease in
water surface elevation. The largest water surface elevation increase when comparing the PACR
alternative to the Existing Conditions is approximately 0.2 ft. The largest water surface elevation
increase when comparing the NFS alternative to the Existing Conditions is approximately 0.2 ft.

Figure D-26: 1% AEP Precipitation and 10% AEP Storm Surge Event - Existing Conditions — Water Depth Boundary at 02FEB2022
0200 (Simulation Time)
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Figure D-27: 1% AEP Precipitation and 10% AEP Storm Surge Event — PACR Alignment Conditions — Water Depth
02FEB2022 0200 (Simulation Time)
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Figure D-28: 1% AEP Precipitation and 10% AEP Storm Surge Event — NFS Alignment Conditions — Water Depth Boundary at
02FEB2022 0200 (Simulation Time)




MORGANZA TO THE GULF HYDRAULIC MODELING ANALYSIS

Figure D-29: 1% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions (Gray) and PACR Alignment Conditions
(red) — Water Depth Boundary at 02FEB2022 0200 (Simulation Time)

Figure D-30: 1% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions (Gray) and PACR Alignment Conditions
(red) — Water Depth Boundary at 02FEB2022 0200 (Simulation Time) — South of GIWW
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Figure D-31: 1% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions (Gray) and PACR Alignment Conditions
(red) — Water Depth Boundary at 02FEB2022 0200 (Simulation Time) — North of GIWW
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Figure D-32: 1% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions (Gray) and NFS Alignment Conditions

(red) — Water Depth Boundary at 02FEB2022 0200 (Simulation Time)
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Figure D-33: 1% AEP Precipitation and 10% AEP Storm Surge Event — Difference in water surface elevation — Existing Conditions
minus Proposed (PACR) Conditions at maximum water surface elevation
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Figure D-34: 1% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions and Proposed (PACR) at Hydrograph
Location 1
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Figure D-35: 1% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions and Proposed (PACR) at Hydrograph
Location 2
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Figure D-36: 1% AEP Precipitation and 10% AEP Storm Surge Event — Difference in water surface elevation — Existing Conditions
minus Proposed (NFS) Conditions at maximum water surface elevation

91



MORGANZA TO THE GULF HYDRAULIC MODELING ANALYSIS

28

26

o
IS

Elevation {ft, NAVDS8(2004.65))
N
)

16
2/1/2022 2/2/2022 2/3/2022 2/4/2022 2/5/2022

Simulation Time

Proposed Conditions (NFS)

Existing Conditions

Figure D-37: 1% AEP Precipitation and 10% AEP Storm Surge Event — Existing Conditions and Proposed (NFS) at Hydrograph
Location 1
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Figure D-38: 1% AEP Precipitation and 10% AEP Storm Surge Event — Difference in water surface elevation — Proposed (NFS)
minus Proposed (PACR) Conditions at maximum water surface elevation
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Figure D-39: 1% AEP Precipitation and 10% AEP Storm Surge Event — Proposed Conditions (PACR) and Proposed (NFS) at
Hydrograph Location 1
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Figure D-40: 1% AEP Precipitation and 10% AEP Storm Surge Event — Proposed Conditions (PACR) and Proposed (NFS) at
Hydrograph Location 2
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SCENARIO 4: 10% AEP Precipitation and 10% AEP Storm Surge and 10% AEP Atchafalaya Flow
Event

The three geometry conditions (Existing Levee, NFS, and PACR Alignments) were run in the 2D HEC-RAS
model for the 10% AEP precipitation, 10% AEP storm surge event, and 10% AEP Atchafalaya River Flow
event and the results are compiled below. All gates are open for the full duration of this event. The
model starting time for this event was stepped back to 25JAN2022 11:00 to allow the Atchafalaya River
Flow to make its way through the MTG system and fill in storage areas prior to the storm surge and
precipitation event starting at 01FEB2022 00:00. The peak of the Atchafalaya River flow hydrograph
occurs at approximately 01FEB2022 00:00. It should be noted that no coincidental statistics were
analyzed to approximate the probability of the 3 boundary condition events (Flow, Precipitation, and
storm surge) occurring and peaking at the same time. This event was included to show a very
conservative event and compare the proposed levee alignments to existing conditions.

The results for this event highlight the benefit of adding levees to the Reach A area. The interior of the
system for both Reach A conditions show a reduction of approximately 0.1-0.2 ft. when compared to the
existing conditions. The addition of the levee allows the interior of the system to experience less inflow,
even with the gates open.
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Figure D-41: 10% AEP Precipitation and 10% AEP Storm Surge Event and 10% AEP Atchafalaya River Flow Event — Difference in
water surface elevation — Existing Conditions minus Proposed (PACR) Conditions at maximum water surface elevation
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Figure D-42: 10% AEP Precipitation and 10% AEP Storm Surge Event and 10% AEP Atchafalaya River Flow Event — Existing
Conditions and Proposed (PACR) at Hydrograph Location 1
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Figure D-43: 10% AEP Precipitation and 10% AEP Storm Surge Event and 10% AEP Atchafalaya River Flow Event — Difference in
water surface elevation — Existing Conditions minus Proposed (NFS) Conditions at maximum water surface elevation
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MORGANZA TO THE GULF HYDRAULIC MODELING ANALYSIS

Appendix E: Reach A Construction Conditions, Independent Utility, and Structure Sizing
For this appendix, Reach A levee was divided into two segments, north of the Gulf Intracoastal Water
Way (GIWW) and south of the GIWW. These two segments are referred to as Reach A North and Reach
A South, respectively. Figure E-1, below, shows the separation between Reach A North, in red, and
Reach A South, in green.
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Figure E-1: Reach A North (red) and Reach A South (green)

For this assessment, the existing conditions Morganza to the Gulf (MTG) levee system was used to
identify the construction conditions for Reach A, an optimization of the structures along Reach A, and
the independent utility of Reach A. The HEC-RAS precipitation setup for this Reach A analysis did not
include infiltration; in other words, the precipitation overlayed over the 2D area developed into 100%
runoff. This was done to simulate the most conservative scenario, replicating an event where the soil
would be fully saturated and wouldn’t allow any infiltration.
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