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HYDROLOGY, INCLUDING STORM SURGE AND FLOODING  
This appendix presents an analysis of different storm surge and flooding scenarios assessed for 
the Morganza to the Gulf (MTG) project in the area surrounding Reach F of the levee. The 
USACE, in consultation with the Non-Federal Sponsors (NFS), will identify properties that may 
be subject to project-induced flooding associated with MTG and assess mitigation measures 
prior to implementation, such as the acquisition of easements and/or fee interests. The NFS, 
pursuant to their Lands, Easements, Rights-of-Way, Relocations, and Disposals (LERRD) 
responsibilities outlined in the PPA, would be responsible for acquiring the necessary real 
property interests identified for each contract concurrent with the acquisition of Right-of-Way 
(ROW) for levee construction. 
 
Storm Surge and Flooding during Storm Events  
 
No Action Alternative  
 
Based on a comparison of historic conditions and No Action Alternative conditions modeled in 
the CSTORM-MS (draft SEIS Appendix E), the natural hydrologic condition of the MTG study 
area has been significantly impacted by the construction of the NFS levees, including the 
current NFS constructed Reach F levee.  
 
Historically, prior to the construction of NFS levees, stormwater was able to disperse broadly 
across the landscape. The current NFS levee configurations cause water to accumulate —or 
"stack” along the exterior of the levees during certain storm events, resulting in higher water 
levels on the flood side compared to historical conditions. Projections for future subsidence and 
sea level conditions in the years 2035 and 2085 indicate that storm surge intensity will increase 
(see Figure 1). Overtopping of NFS levees has occurred in the past and is likely to continue to 
occur during tropical storms and hurricanes, causing flooding during storm events inside the 
NFS levees (see draft SEIS Appendix E).  
 
Three different storm events—1% AEP (100-year), 5% AEP (20-year), and 50% AEP (2-year)—
were assessed for the No Action Alternative for the future 2085 sea level change condition. The 
water levels simulated for year 2085 are expected to have higher storm surge and wave heights 
compared to 2035 conditions for similar return periods primarily because relative sea level 
change and land subsidence is expected to increase between 2035 and 2085. For example, 
storm surge elevations during a 1% AEP (100-year) storm event would be higher in 2085 than in 
2035 due to relative sea level changes.  
 
1% AEP (100-Year) Storm Event in Year 2085  
 
For 12 to 48 hours during and immediately following a 1% AEP (100-year) storm event in 2085, 
much of the interior of the NFS levees across the MTG system, including Reach F, is projected 
to be inundated with 8 to 12 feet of water under No Action Alternative conditions, with maximum 
water levels on the interior of up to approximately 15 feet (see Figure 1). Water levels on the 
flood side of the NFS Reach F levee area of influence would be between 12 and 15 feet during 
1% AEP storm events in 2085.  



Reach F, Hurricane and Storm Risk Reduction Project Morganza to the Gulf of Mexico, Terrebonne Parish, Louisiana  
Appendix H: Inundation 

 

3 

 

 

 
Figure 1. No Action Alternative Water Levels, 1% AEP (100-Year) Storm Event, 2085  
 
5% AEP (20-Year) Storm Event in Year 2085  
 
Overall, there would be lower water levels observed under the No Action Alternative condition 
during and immediately following the 5% (20-year) storm events compared to the 1% AEP (100-
year) storm event (see Figures 1 and 2). The geographic extent of inundation during 5% AEP 
(20-year) and 1% AEP (100-year) storm events would be similar on both the flood side and land 
side of the NFS Reach F levee, but maximum water levels would be lower by approximately 2 to 
6 feet during 5% AEP storms as compared to 1% AEP storms. Similar to the 1% AEP event, 
inundation would not occur in certain areas on the flood side and land side of the NFS levees 
during 5% AEP storm events (see Figure 1 and 2). 
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Figure 2. No Action Alternative Water Levels, 5% AEP (20-Year) Storm Event, 2085  
 
50% AEP (2-Year) Storm Event in Year 2085  
 
Overall, water levels would be lower during and immediately following 2085 50% AEP (2-year 
storm) events as compared to water levels during 1% AEP (100-year) and 5% AEP (20-year) 
storm event scenarios (see Figure 1, 2, and 3). Maximum water levels would reach 9.66 feet 
during 50% AEP events, while maximum water levels would reach 13.68 and 15.03 feet during 
5% AEP and 1% AEP storm events, respectively. As with the 1% and 5% AEP events, 
inundation would not occur in certain areas on the flood side and land side of the NFS Reach F 
levee during 50% AEP storm events (see Figures 1, 2, and 3), but more areas would not be 
inundated both on the flood and land sides of the NFS Reach F levee under the 50% AEP storm 
event as compared to the 1% and 5% AEP storm events.  
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Figure 3. No Action Alternative Water Levels, 50% AEP (2-Year) Storm Event, 2085  
 
Proposed Action  
 
The purpose of the Proposed Action is to reduce the risk of catastrophic hurricane and tropical 
storm damages, up to the 1% AEP (100-year) storm event. The Proposed Action levee would 
be constructed to elevations designed to prevent overtopping under these conditions. A 
consequence of this would be increased “stacking” of storm water on the flood side of the 
overall proposed MTG levee system, compared to the No Action Alternative, during some storm 
events.  
 
During storm events when the overall proposed MTG levee system structures would be closed, 
the area surrounding Reach F would experience increased water levels on the flood side of the 
levee system for approximately 12 to 48 hours during and immediately following certain storm 
events that would be higher than under the No Action Alternative. Water levels would 
significantly decrease during these events (as compared to the No Action Alternative) inside the 
system because storm surge and waves are not expected to overtop the proposed action’s 
levee heights, including Reach F, and or flow through open structures during storms as 
significant as 1% AEP (100-year) storm events.  
 
The CSTORM-MS modeling assesses many different scenarios (see report in draft SEIS 
Appendix E). The analysis presented in this section focuses on the differences between the 
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Proposed Action and No Action Alternative conditions (referred to as FWP and FWOP in the 
figures) for three storm events, the 1% AEP (100-year), 5% AEP (20-year), and 50% AEP (2-
year), to represent low, medium, and high frequency events for the 2035 and 2085 sea level 
change scenarios. The storm surge water levels simulated for year 2085 are expected to be 
higher than storm surge levels in year 2035 for similar return periods primarily because relative 
sea level change and land subsidence is expected to increase water levels between 2035 and 
2085.  
 
1% AEP (100-Year) Storm Event in Years 2035 and 2085  
 
Figures 4 and 5 show the net difference in water levels between the No Action Alternative and 
the Proposed Action described in the MTG SEIS for the area surrounding Reach F. To further 
explain these maps, during and immediately following a 1% AEP (100-year) storm event, if 
water levels are 2.0 feet under the No Action Alternative and 3.0 feet under the Proposed 
Action, this would indicate that the Proposed Action would cause (induce) an increase in water 
levels of 1.0 foot, and the figures would show a value of +1.00 foot.  
 
During and immediately following 1% AEP (100-year) storm events in 2035 and 2085, water 
levels would be lower inside the proposed levee system but would be higher in some areas on 
the flood side of the proposed levee system as compared to the No Action Alternative (see 
Figures 4 and 5). In 2035, maximum differences in water levels on the flood side of the 
proposed Reach F levee  between the Proposed Action and No Action Alternatives during 1% 
AEP storm events would be approximately 4.00 feet.  
 
By 2085, the maximum project-induced water level would be approximately 4.2 feet higher on 
the flood side of the proposed alignment, as compared to the No Action Alternative. Increases in 
water levels of at least 1.25 feet (as compared to the No Action Alternative) are projected to 
extend up to approximately 5 miles Gulfward on the flood side of the levee alignment.  
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Figure 4. Project-Induced Water Level Impacts, 1% AEP (100-Year) Storm Event, 2035  
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Figure 5. Project-Induced Water Level Impacts, 1% AEP (100-Year) Storm Event, 2085  
 
5% AEP (20-year) Storm Event in Years 2035 and 2085 
 
Figures 6 and 7 show the net difference in water levels between the No Action alternative and 
Proposed Action described in the MTG SEIS for the area surrounding Reach F. Project-induced 
water level increases during and immediately after 5% AEP storm events would be less than 
those associated with 1% AEP events. In 2035 and 2085, maximum increases (as compared to 
the No Action Alternative) of up to approximately 3.60 feet, respectively, are projected to occur 
in limited areas on the flood side of the levee system (see Figure 6 and 7). By 2085, sea level 
change would result in localized increases of up to 3.90 feet projected on the flood side. Across 
most areas on the flood side, project-induced increases in water levels during 5% AEP storm 
events would remain 0.41 feet or less in both 2035 and 2085. 



Reach F, Hurricane and Storm Risk Reduction Project Morganza to the Gulf of Mexico, Terrebonne Parish, Louisiana  
Appendix H: Inundation 

 

9 

 

 

 
Figure 6. Project-Induced Water Level Impacts, 5% AEP (20-Year) Storm Event, 2035 
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Figure 7. Project-Induced Water Level Impacts, 5% AEP (20-Year) Storm Event, 2085 
 
50% AEP (2-year) Storm Event in Years 2035 and 2085 
 
Figures 8 and 9 show the net difference between the No Action Alternative and the Proposed 
Action described in the MTG SEIS for the area surrounding Reach F. During and immediately 
following 50% AEP (2-year) storm events, the project is projected to induce maximum water 
level increases (as compared to the No Action Alternative) of approximately 1.20 feet in 2035 
and 1.40 feet in 2085 on the flood side of the proposed levee system (see Figures 8 and 9). 
These increases are substantially lower than those modeled for the less frequent storm events 
shown above.  
 
In 2035 and 2085, as compared to the No Action Alternative, the project would cause negligible 
or even reduced water levels during 50% AEP events in most areas on the flood side of the 
system in the vicinity of the Reach F levee.  
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Figure 8. Project-Induced Water Level Impacts, 50% AEP (2-Year) Storm Event, 2035 
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Figure 9. Project-Induced Water Level Impacts, 50% AEP (2-Year) Storm Event, 2085 
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