
 

 

 

Part III. 

Modeling of Class D Surge Inundation and 

Compartmentalization Features 

 

 
 

 

This Part evaluates East-Bank polder flooding associated with an extreme HSDRRS breach scenario and 

30,000 acre-ft of inflow volume.  The scenario is examined at 31 locations using a two-dimensional 

inundation model validated with Hurricane Katrina flood data.  The modeling examines the influence of 

the compartmentalization features identified in Part II on the 31 breach inundation locations. 
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10. Class D Surge Inundation Scenario 
 

More detailed information about surge inundation hazards for the three polders is required to assess 

risk reduction for the 36 potential East-Bank interior compartmentalization alternatives.  As noted in 

Section 5.1, a comprehensive surge inundation hazard analysis entails a complex and very expensive 

joint probability analysis involving a large range of storms and breach scenarios.  As an alternative, this 

Report examines flooding patterns and impacts for a particular inundation scenario—a Class D event 

with 30,000 acre-ft of inflow volume—at 31 separate East-Bank perimeter locations.   

 

This section describes the rationale for the 30,000 acre Class D inundation scenario and details of the 31 

breach locations and conditions.   Section 11 describes the modeling of the inundation scenarios.  

Section 12 presents the modeling results and discusses the potential influence of the 36 potential 

compartmentalization alternatives. 

 

 

10.1. Rationale for Using Class D Surge Inundation Hazard 

 

Section 5.1 previously summarized the range of polder surge inundation hazards according to five 

classes.  Class A inundation involves 100-yr negligible wave overtopping for NFIP accreditation and was 

stipulated by the USACE in the 2011 HSDRR DER and 2013 LSER.  A Class B inundation involves 

continuous wave overtopping at rates up to ten times the 100-yr limit for an hour or more.  

Importantly—factoring in multiple independent exposures, NFIP biases, a reasonably conservative 

treatment of uncertainty, and future conditions—the East-Bank return period for a Class B inundation is 

on the order of a few decades (see Table 5.1).  Class B volume can exceed 1,000 acre-ft—but is likely to 

cause only relatively minor flooding as the volume is well within the capacity of polder forced drainage 

systems designed for several inches of rainfall per hour (see Table 6.3).  Class A and B inundations are 

not useful for evaluating the effects of major compartmentalization projects. 

 

Given proper levee armoring, a Class C event—a short period of overtopping with SWLs approaching the 

HSDRRS crest—can be withstood. While inflows may approach 10,000 acre-ft, Class C inundation is likely 

to be fairly shallow and confined to the exposed sub-basin.  Effective interior drainage should remove 

most inundation water within a few hours.  The East-Bank faces a return period as short as100 years for 

Class C overtopping and inundation.  Expansion of flood insurance participation, and investments in 

drainage improvements and flood proofing would be appropriate for addressing Class C surge 

inundation hazard—particularly as 100-yr rainfall flood volumes are greater than Class C inundation (see 

Table 5.3 100-yr rainfall quantities),. 

 

Class D events—with exterior SWLs above the HSDRRS crest, prolonged heavy overflow, and greater 

likelihood of major breaches—have inflow volumes well above 10,000 acre-ft.  These events can cause 

deeper flooding, with increasing possibility of fatalities, and more expansive flooding of multiple sub-

basins.  Class D inundations significantly exceed the risk management capacity of rainfall drainage (and 

storage), as well as flood proofing incentivized by rainfall flood risks.  The East-Bank faces a Class D event 

return period perhaps only twice that of a Class C—or potentially as low as 200 years.  Unlike the lower 

Class A, B, and C hazards, compartmentalization features could play an important role in reducing Class 

D inundation hazards and associated risks.  
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Massive compartmentalization features would be necessary to mitigate a Class E event,
1
 which would 

involve very deep and wide breaches, totally submerging most of a polder—as in all three polders during 

Hurricane Katrina.  The HSDRRS—even with the various limitations but assuming the installation of 

robust resiliency measures—should raise the East-Bank return period for Class E events to more than 

400 years.  The regional return period for a Class E surge inundation event could be similar to that for 

flooding of the Metro or St. Bernard Polder from the Mississippi River. 

 

Given that the East-Bank return period for Class D inundation is much lower than for Class E, and the 

significant technical challenges, costs, and additional Mississippi River flood risks that enhanced Class E 

compartmentalization would likely be required to also address,
2
 this Report will focus on evaluating 

compartmentalization for Class D surge inundation hazard. 

 

 

10.2. Description of Breach Scenario 

 

Some of the individual Hurricane Katrina polder breach inflows described in Section 3.1 provide a 

reasonable guide for assigning a magnitude to a Class D inundation.  Table 3.2 shows IPET’s estimates of 

the total inundation volumes for the three polders.  Section 11, which addresses validation of the polder 

inundation models using Hurricane Katrina inflows and flood data, presents detailed information on 18 

separate inflows into the three polders.  Three major breaches were at the Metro Polder 17th Street 

Canal, London Avenue Canal North, and the St. Bernard Polder IHNC South—with inflows of 32,399, 

23,555, and 13,107 acre-ft, respectively.  If the latter breach is combined with the St. Bernard Polder 

IHNC Northern Breach and the IHNC overtopping the inflow is 18,673 acre-ft.  A fourth major inflow 

location is the Metro Polder IHNC, with combined volumes from three separate small breaches and 

overtopping of 32,546 acre-ft.   

 

The Royal Haskoning report reviewed in Section 8.4 modeled separate inflows at the 17
th

 Street Canal 

and along the IHNC on the order of 30,000 and 37,000 acre-ft.  Figure 8.3 depicted the resulting severe 

inundation.   

 

Figure 5.3 shows the area (in acres) of the sub-basins in each of the three polders.  The developed sub-

basins in NO East, St. Bernard, and Metro St. Charles are all less than 10,000 acres.  In Metro Orleans 

OM5 is about 11,300 acres.  JE3 in Metro Jefferson is the largest East-Bank sub-basin with about 15,400 

acres.  Table 5.3 also shows precipitation volumes associated three benchmark rainfall hazards (0.55 ft 

over 6 hrs, 0.83 in over 6 hrs, and 1.08 ft over 24 hrs). 

 

Table 5.4 shows the IPET Nominal*500-yr inundation volume for each sub-basin.  The three largest 

developed sub-basin inundations are SB1, JE3, and SB4 at 35,400, 25,322, and 14,600 acre-ft, 

respectively. 

 

                                                 
1
 Class E compartmentalization alternatives primarily consist of higher, wider, and stronger Class D projects.  Class E 

compartmentalization would need to be designed for an inundation elevation many feet above LMSL, with a structural crest of 

at least 8 ft NAVD88.  The LIDAR DEM topography for the three polders previously illustrated in Figures 7.2.a – h shows that few 

features reach 6 ft NAVD88.  
2
 To mitigate against a Mississippi River flood, compartmentalization barriers would have to be even higher than for a Class E 

surge inundation, especially near the River. 
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Based on the above information, this Report uses a Class D inundation volume of 30,000 acre-ft.  This 

represents a severe Class D event, likely to have devastating consequences well beyond the immediate 

sub-basin into which the breach flows. 

 

Figure 10.1 presents a stage (SWL height above invert) and cumulative discharge hydrograph for the 

Class D 30,000 acre-ft breach scenario.  The hypothetical breach involves a deep invert but without 

equalization of interior and exterior SWLs.  The breach inflow duration is 8.5 hours. 

 

The instantaneous inflow for the hypothetical breach scenario is calculated using a standard weir 

equation: 

 

 

 

The weir coefficient (C) is 0.6 (consistent with breach inflows) and the breach length (L) is about 1,200 ft.  

The SWL height (H) above the breach invert peaks at 8.5 ft.  Thus, for a breach invert at 6 ft NAVD88, the 

corresponding peak surge SWL would be 14.5 ft.    

 

 

 

 

 

Figure 10.1.  Stage and Discharge Hydrograph for Breach Scenario 
 

  

gHLCQ
2

3

3

2








=



Part III.  Modeling of Class D Surge Inundation and Compartmentalization Features 

Page 138 

 

10.3. Breach Locations 

 

Figures 10.2.a through f show 31 selected locations for evaluating a Class D 30,000 acre-ft breach:  12, 8, 

and 11 locations in the Metro, NO East, and St. Bernard Polders, respectively.  Surge breaches have been 

located around the developed sub-basin perimeters—but not along the Mississippi River Levee.  A 

sufficient number of breaches are included in each polder to assess the influence of the 

compartmentalization barriers and other interior terrain features discussed in Sections 7 and 9. 

 

As discussed in Section 7, the Maxent Levee and the 40 Arpent Levee/Floodwall, in NO East and St. 

Bernard, respectively, separate the developed sub-basins from undeveloped wetlands in these two 

polders.  Drainage from developed area inside these two levees is discharged to the wetlands on the 

outside of these levees.  Significantly different 100-yr water levels are maintained on the inside versus 

outside of the Maxent Levee and 40 Arpent Levee/Floodwall, necessitating NFIP accreditation.  The 

wetland areas outside these levees are able to contain a Class D inundation without affecting the 

developed sub-basins.  Class D breach inflows were therefore modeled at locations on these levees 

rather than at the more remote HSDRRS perimeter.  Two and eight breaches were located along the 

Maxent Levee and 40 Arpent Levee/Floodwall, respectively.   

 

Table 10.1 provides the sub-basins in which the 31 breaches were located, together with rankings 

(Major, Moderate, Minor, Negligible) on relative reach vulnerability (high Nominal 500-yr overtopping 

and/or structural fragility).  Rankings are based on information previously discussed in Sections 5. Eight 

locations are ranked with a Major Reach Vulnerability:  the three in St. Charles Metro (MSC-1, -2, and -3) 

and the five representing IHNC Basin I-Walls (MO-4, MO-5, NOE-7, NOE-8, and USB-1). 

 

 

10.4. Additional Scenario Conditions 

 

In addition to the cumulative 30,000 acre-ft volume, the 8.5 hour hydrograph, and the 31 locations, the 

Class D breach scenarios incorporate rainfall and pumping conditions.  Furthermore, for one location a 

higher inflow volume is considered. 

 

The polder inundation hydrodynamic models (see Section 11.1) are not currently able to simulate 

varying rainfall accumulations simultaneously with the breach flow.  However, extreme tropical rainfall 

events are typically associated with weaker, stalled storms and not extreme surge events.  To account 

for some rainfall accumulation the inundation scenarios have been assigned initial interior water levels 

that fill the interior canals and wet the lowest areas (see Section 11.3).   

 

The Class D polder inundation scenario includes drainage pumping at the applicable perimeter stations 

listed in Table 6.3.  The Table 6.3 pumping capacities are regarded as the maximum effective rates.  For 

the Metro Orleans IHNC-South breach (MO-5), three pumping “sub-scenarios” for pumping to the 17
th

 

Street Canal were employed in order to assess the influence of interior drainage somewhat remote from 

the breach location.   

 

Finally, a 60,000 acre-ft 8.5 hr breach scenario has also been included at location MSC-3 to assess the 

sensitivity of inundation across the parish-line to more extreme volume.  This larger scenario provides 

additional information to evaluate the J/SC Floodwall/Levee and its gaps.  With the inclusion of three 

pumping sub-scenarios at MO-5 and the additional 60,000 acre-ft volume at MSC-3, a total of 34 

scenarios were considered. 
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In summary, the 34 breach scenarios include: 

 

• Metro St. Charles Parish (4)—MSC-1, 2, 3a, and 3b;  MSC-3b has an inflow of 60,000 acre-ft. 

• Metro Jefferson Parish (4)—MJ-1, 2, 3, and 4. 

• Metro Orleans Parish (7)—MO-1, 2, 3, 4, 5a, 5b, and 5c; MO-5a, 5b, and 5c have alternate 

pumping rates to the 17
th

 Street Canal at 0, 20, and 40 percent of capacity. 

• NO East (8)—NOE-1, 2, 3, 4, 5, 6, 7, and 8. 

• Upper St. Bernard (6)—USB-1, 2, 3, 4, 5, and 6. 

• Lower St. Bernard (5)—LSB-1, 2, 3, 4, and 5.   

 

 

 

 

 
 

a. Metro St. Charles Polder 

Figure 10.2.  Breach Scenario Locations 
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b. Metro Jefferson Polder 

Figure 10.2.  Breach Scenario Locations 
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c. Metro Orleans Polder 

Figure 10.2.  Breach Scenario Locations 
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d. NO East Polder 

Figure 10.2.  Breach Scenario Locations 
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e. Upper St. Bernard Polder 

 

 

 
f. Lower St. Bernard Polder 

Figure 10.2.  Breach Scenario Locations 
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Table 10.1.  Breach Scenario Locations 

Breach Sub-Basin 
Relative Reach 

Vulnerability 

Metro St. Charles   

MSC-1 SC1 Major 

MSC-2 SC1 Major 

MSC-3 SC1 Major 

Metro Jefferson   

MJ-1 JE3 Minor 

MJ-2 JE3 Minor 

MJ-3 JE3 Minor 

MJ-4 JE2 Minor 

Metro Orleans   

MO-1 OM2 Minor 

MO-2 OM2 Minor 

MO-3 OM1 Minor 

MO-4 OM1 Major 

MO-5 OM3 Major 

NO East   

NOE-1 NOE5 Minor 

NOE-2 NOE5 Minor 

NOE-3 NOE5 Minor 

NOE-4 NOE3 Minor 

NOE-5 NOE3 Moderate 

NOE-6 NOE4 Moderate 

NOE-7 NOE4 Major 

NOE-8 NOE5 Major 

St. Bernard   

USB-1 SB1 Major 

USB-2 SB1 Minor 

USB-3 SB1 Minor 

USB-4 SB3 Minor 

USB-5 SB3 Minor 

USB-6 SB3 Minor 

LSB1 SB4 Minor 

LSB-2 SB4 Minor 

LSB-3 SB4 Minor 

LSB-4 SB4 Moderate 

LSB-5 SB4 Moderate 
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11. Setup and Validation of Polder Inundation Models 
 

This Section discusses the ADCIRC code used to model polder inundation, the setup of the three polder 

models (geometry, conditions, and parameters), and the validation of the three models using Hurricane 

Katrina polder flood information. 

 

 

11.1. ADCIRC Code 

 

As noted in Section 5.3 IPET’s 2009 analysis of the Nominal* 500-yr polder inundation hazard utilized 

level-pool routing by sub-basins.  In order to better assess the spatially and temporally varying flooding 

associated with a severe Class D breach this study employed two-dimensional (2D) hydrodynamic 

routing using the ADvanced CIRCulation (ADCIRC) code.  Bob Jacobsen PE, Hurricane Surge Hazard 

Analysis: The State of the Practice and Recent Applications for Southeast Louisiana (2013) discusses 2D 

modeling and the ADCIRC code in great detail and the reader is encouraged to refer to that report for a 

discussion of hydrodynamic modeling in general, and ADCIRC in particular. 

 

Some key aspects of modeling polder inundation with ADCIRC include: 

 

• ADCIRC supports very high resolution geometry files to more fully represent the influence of 

subtle terrain features on inundation dynamics.  

• ADCIRC employs the finite element numerical method and uses unstructured triangular 

meshes to represent the terrain.  These meshes allow for higher resolution in critical 

locations. 

• ADCIRC allows the use of interior weirs to more efficiently represent flow across 

embankments and walls. 

• ADCIRC has a “wetting” subroutine that is necessary to simulate polder inundation.  

However, in the context of finite element schemes wetting introduces potential local 

computational instabilities and mass conservation issues that must be closely monitored.  

Adjustments to model geometry and some parameters are often required to control local 

instabilities. 

• ADCIRC, as well as other 2D hydrodynamic models, do not model the interaction of flow 

with buildings and other structures apart from their representation in the terrain geometry 

and the assignment of coefficients for bottom friction, eddy viscosity, etc.  Buildings are 

assumed to flood at the same rate as the terrain, with their walls occupying negligible 

volume. 

• ADCIRC models subcritical flow which is appropriate for all but the “near-field” breach 

supercritical flow dynamics.  This Report does not address special concerns for locations in 

close proximity to the breach—such as velocity, scour, potential for structural damage, etc. 

• ADCIRC does not currently provide for input of time-varying flow within the domain 

interior—such as for rainfall accumulation or transfer of interior drainage from point to 

point via lift pumps.  These were not deemed crucial for the purposes of this Report. 
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11.2. Setup of the Polder Models 

 

Separate 2D hydrodynamic models were developed for each polder.  The unstructured meshes for the 

three models are illustrated with Google Earth overlays in Figure 11.1.a – i.  The mesh boundaries (in 

red) followed the polder boundaries of the HSDRRS, IHNC Basin, and Mississippi River Levee, as 

described in Section 7, with the exception that NO East Polder and St. Bernard models included only the 

developed sub-basins.  The Maxent Levee and 40 Arpent Levee/Floodwall served as model boundaries 

for the NO East and St. Bernard Polders, respectively.  The number of nodes and average spacing in each 

mesh were: 

 

• Metro Polder:  192,742 nodes (375,278 elements) at 134 ft; 

• NO East:  42,962 nodes (83,614 elements) at 106 ft; and 

• St. Bernard:  52,089 nodes (101,229 elements) at 139 ft. 

Mesh node spacing in some areas was refined to less than 80 ft, particularly in the resolution of drainage 

features.  Figures 11.1.d, f, and i show mesh details in the vicinity of the Orleans Parish 17
th

 Street Canal 

Pump Station, Parish Road and Chef Menteur Highway, and Paris Road at the 40 Arpent Canal.   

 

Elevations in NAVD88 were assigned to each polder normally “dry” node based on the LIDAR DEMs 

discussed in Section 7.  The LIDAR DEMs were considered sufficiently accurate for the purposes of the 

Class D inundation scenario modeling.  All major drainage conveyance features were represented as 

open canals using a minimum of three to four “wet” nodes across.  The wet area was further increased 

adjacent to each perimeter pump station.  The thalwegs of the canals were assigned elevations well 

below the surrounding terrain.  These representations of the major polder interior conveyance features 

allowed for a reasonable representation of interior drainage to the perimeter pump stations during the 

simulations.  In addition, wet areas in the immediate vicinity of breaches were added to facilitate 

conveyance and wetting stability.   

 

Figures 11.1.a – g indicate the major interior barriers (in lime green) represented as internal weirs in the 

models.  ADCIRC requires weir crests to be above the nearby ground nodes to enhance weir flow 

stability.  Weir crest elevations (ft NAVD88) were assigned after reviewing the elevations in the LIDAR 

DEMs and represent a conservative estimate of the effective barrier to flooding.  Major openings in 

embankments were modeled either as short weir segments with low crests or as gaps in the weirs.  

 

Figures 11.2.a – i show the resulting mesh topography/bathymetry for the three polder models.  The 

mesh topography illustrated in Figure 11.2.a – i has a high degree of fidelity to the LIDAR DEMs as shown 

previously in Figure 7.2. 

 

For all simulations, breach inflow hydrographs were represented with a time-series flux across a series 

of nodes (flow per unit length, as dictated by distance of the inflow boundary).  Pump station outflows 

were represented in a similar manner.  Pump station rates were ramped as necessary to prevent overly 

draining the canals. The remaining model perimeters were treated as no flow boundaries.   

 

Model simulations were started with an interior water surface elevation (WSE) sufficient to fill the 

canals and very low lying areas.  This allowed for some representation of accumulated rainfall and 

improved model stability.  The initial WSE was -5.6 ft NAVD88 for the Metro and NO East models and  

-3.3 ft NAVD88 for the St. Bernard Polder.  ADCIRC’s wetting algorithm maintains a minimum water 
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depth at all “dry” nodes and requires velocity above a threshold for internode flow, which were set at 

0.13 ft (4 cm) and 0.033 ft/sec (1 cm/sec), respectively. 

 
 

a. Metro St. Charles Parish (Weir Crest Elevation in Ft NAVD88) 

Figure 11.1.  Model Finite Element Mesh and Interior Weirs 
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b. Metro Jefferson Parish(Weir Crest Elevation in Ft NAVD88) 

Figure 11.1.  Model Finite Element Mesh and Interior Weirs 
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c. Metro Orleans Parish(Weir Crest Elevation in Ft NAVD88) 

Figure 11.1.  Model Finite Element Mesh and Interior Weirs 
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d. Mesh Detail, 17th Street Canal Pump Station 

 

 

 
e. NO East(Weir Crest Elevation in Ft NAVD88) 

Figure 11.1.  Model Finite Element Mesh and Interior Weirs
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f. Mesh Detail, Paris Road at Chef Menteur Highway 

Figure 11.2.  Model Finite Element Mesh and Interior Weirs 
 

 
 

g. Upper St. Bernard (Weir Crest Elevation in Ft NAVD88) 

Figure 11.1.  Model Finite Element Mesh and Interior Weirs  
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h. Lower St. Bernard (Weir Crest Elevation in Ft NAVD88) 

 

 

 
i. Mesh Detail, Paris Road at 40 Arpent Canal 

 

 

Figure 11.1.  Model Finite Element Mesh and Interior Weirs 
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a. Metro St. Charles Parish 

Figure 11.2.  Model Topography/Bathymetry 

 

Legend 
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b. Metro Jefferson Parish 

Figure 11.2.  Model Topography/Bathymetry 
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c. Metro Orleans Parish 

Figure 11.2.  Model Topography/Bathymetry 
 

  



Part III.  Modeling of Class D Surge Inundation and Compartmentalization Features 

Page 156 

 

 
d. Mesh Detail, 17th Street Canal Pump Station 

 

 
e. NO East 

Figure 11.2.  Model Topography/Bathymetry 
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f. Mesh Detail, Paris Road at Chef Menteur Highway 

Figure 11.2.  Model Topography/Bathymetry 
 

 

 
g. Upper St. Bernard 

Figure 11.2.  Model Topography/Bathymetry 
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h. Lower St. Bernard 

 

 

 
 

i. Mesh Detail, Paris Road at 40 Arpent Canal 

Figure 11.2.  Model Topography/Bathymetry 
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To represent depth dependency of the bottom friction coefficient—i.e., significant increase in Manning’s 

n during very shallow flow—the polder models employed ADCIRC’s option of a nonlinear bottom friction 

function.  The function, illustrated in Figure 11.3, drops Manning’s n to an asymptotic value of about 

0.02 once depth reaches well over 1 ft.  As depth falls below 1 ft Manning’s n rises nearly two orders of 

magnitude.  In addition to being consistent with the physical theory of bottom friction, the depth-

dependent Manning’s n helped to maintain subcritical flow during wetting and improved model stability. 

 

The models also employed a spatially constant horizontal eddy viscosity, set at 100 m
2
/sec.  Models 

were run with a 1 second time step, using explicit time-stepping and all acceleration terms. 

 

Given the shallow flow and extensive wetting front associated with inundation, model stability and mass 

conservation were maximized by allowing ADCIRC’s Tau0 parameter
3
 to automatically adjust between 

upper and lower bounds.  Generally these bounds were around 0.005 and 0.2.  Numerous trials were 

required for each of the three Katrina validation runs and the 34 breach scenario simulations in order to 

identify run-specific mesh sources of local instability and to tune the Tau0 bounds.  Maximum WSE 

output had to be carefully inspected to determine if major local instabilities were present.  When local 

instabilities occurred they were typically in the vicinity of breaches, pump stations, flow bottlenecks, and 

weir overflow.  These instabilities were resolved by making minor mesh adjustments to smooth the 

nearby terrain representation.  ADCIRC’s “elemental slope limiter” algorithm for smoothing the WSE was 

not utilized.  In addition to monitoring and removing local instabilities, a global mass conservation check 

was implemented for all runs.  A mass conservation target of ±5 percent (net boundary inflow versus 

interior volume increase) was achieved by adjusting the Tau0 bounds for each simulation. 

 

 

 
Figure 11.3.  Model Depth-Dependent Bottom Friction Coefficient 

                                                 
3
 Tau0—with a value between 0 and 1—sets the relative weighting of two contributing solutions to hydrodynamic continuity:  a 

wave versus a traditional primitive continuity solution.  A value of 0 results in a pure wave solution while a value of 1 results in a 

pure primitive continuity solution.  An optimal Tau0 value depends on the hydrodynamic conditions (e.g., bottom shear stress) 

at a particular location and time.  ADCIRC allows for an automatic local adjustment of Tau0 as the hydrodynamic conditions are 

determined during the course of the simulation. 
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11.3. Validation of Polder Models with Hurricane Katrina Inundation 

 

In order to assess the performance of the three polder models, simulations were conducted of 

Hurricane Katrina overtopping and breach events noted previously in Section 3.1.  Three major post-

Katrina forensic investigation reports documented the nature of these inflows: 

 

• Independent Investigation Levee Team (ILIT, Seed, R. B. et al), Investigation of the Performance 

of the New Orleans Flood Protection Systems in Hurricane Katrina on August 29, 2005, Final 

Report, supported, in part, by the National Science Foundation, July 31, 2006. 

• IPET, Performance Evaluation of the New Orleans and Southeast Louisiana Hurricane Protection 

System, Volumes I through VIII, 2006 – 2009. 

• Team Louisiana (van Heerden, I. L. et al), The Failure of the New Orleans Levee System During 

Hurricane Katrina, A Report Prepared for Louisiana Department of Transportation and 

Development, Baton Rouge, Louisiana, December 18, 2006. 

These reports indicated that the East-Bank polders experienced 18 major inflows during Hurricane 

Katrina:  seven, five, and six in the Metro, NO East, and St. Bernard Polders, respectively.  Information 

from the three reports related to the inflows has been reviewed—including exterior Katrina surge SWL 

time-series, locations of inflow, levee and floodwall crest elevations for overtopping, inverts of 

breaches, and length of overtopping segments and breaches.  Using the standard weir equation (see 

Section 10.2 above), inflow time-series were constructed for each of the 18 locations.  Weir coefficients 

(C) for the 18 inflows were adjusted in order to achieve a reasonable fit between the cumulative inflows 

and the polder inundation volumes and maximum WSEs (MaxWSEs) shown in Table 3.2.  In general, C 

values for floodwall overtopping, floodwall breach, levee overtopping, eroded levee breaching, were in 

the ranges of 0.7 to 1.1, 0.5 to 0.65, 0.4 to 0.8, and 0.6, respectively.  Table 11.1 lists the cumulative 

volumes for the 18 inflows and Appendix E provides details of the 18 inflow time-series.   

 

Interestingly, inflow from the IHNC Basin (including the GIWW west of Paris Road) accounts for 43 

percent of total East-Bank Polder inundation volume during Hurricane Katrina.  IHNC breaches totaled 

about 28,000 acre-ft, or about 9 percent of the total inundation volume. 

 

Figures 11.3.a – c illustrate the MaxWSEs for the simulation of Hurricane Katrina inundation produced 

with the three East-Bank polder ADCIRC models.  The Figures 11.3.a – c MaxWSEs agree well with those 

in Table 3.2 with one exception:  the modeled MaxWSE are higher than the observed MaxWSE in NO 

East sub-basin NOE4.  However, the final, equalized WSE in NOE4 are in line with the observed MaxWSE.  

This indicates that the timing of the simulated overtopping into NOE4 may be too compressed.  

Alternatively, Chef Menteur Highway and CSX Railroad may have more segments with low crests (below 

3 ft NAVD88) or some drainage gaps not represented in the model weirs. 

 

Appendix F includes figures depicting WSEs at hourly increments during the inundation for the three 

polders.  These figures illustrate that the polder models capture the influence of the internal 

topographic features on polder flood routing: 

 

• Metro Polder—the Gentilly Ridge and its gaps; the CSX and NS Railroad embankments in the 

northeast part of the polder; the Bayou St. John banks; the outfall canal floodwalls; the 

Esplanade Ridge; and the Pontchartrain Expressway.    
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Table 11.1.  Cumulative Volumes for 18 East-Bank Polder Inflows During Hurricane Katrina 
 

Location Acre-Ft 

Metro Polder  

17th Street Canal Breach 32,399 

Orleans Avenue Breach 89 

London Avenue North Breach 23,555 

London Avenue South Breach 6,484 

IHNC North Overtopping 12,898 

IHNC South Overtopping 7,524 

IHNC Three Breaches 12,124 

Total Metro Polder 95,072 

NO East Polder (Inside Maxent Levee)  

IHNC East Floodwall Breach 757 

IHNC East Floodwall Overtopping 12,494 

Citrus Back Levee Overtopping (IHNC to Paris Rd) 33,289 

Citrus Back Levee (East of Paris Rd) w/Erosion 1 1,879 

Citrus Back Levee (East of Paris Rd) w/Erosion 2 5,158 

Total NO East Polder (Inside Maxent Levee) 53,578 

St. Bernard Polder (Inside 40 Arpent Levee/Floodwall)  

IHNC East Floodwall Northern Breach 2,166 

IHNC East Floodwall Southern Breach 13,107 

IHNC East Floodwall Overtopping 3,400 

40 Arpent Levee/Floodwall (IHNC to Paris Rd) Overtopping 32,260 

40 Arpent Levee/Floodwall (Paris Rd to Violet Canal) 

Overtopping 

43,276 

40 Arpent Levee/Floodwall (Violet Canal to Reggio) 

Overtopping 

60,677 

Total St. Bernard Polder (Inside 40 Arpent Levee/Floodwall) 154,885 

 

 

• NO East Polder—the Bayou Sauvage Ridge and associated embankments for the Chef Menteur 

Highway and CSX Railroad; and Paris Road 

• St. Bernard Polder—NS Railroad embankment; Paris Road crevasse deposits, the Violet Canal 

levee, and Bayou Road Ridge.   

In addition, the Appendix F figures show that the models also represent the influence of interior canals 

on the routing. 

 

Due to large volume of total inflow in each polder, far exceeding the Class D inundation, flood levels 

ultimately drowned many interior barriers, equalizing levels across the features. 
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a. Metro Orleans and Jefferson Parishes (MaxWSE in Ft NAVD88) 

Figure 11.3.  MaxWSE for Hurricane Katrina Polder Inundation Simulation 
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b. NO East (MaxWSE in Ft NAVD88) 

 

 
c. St. Bernard (MaxWSE in Ft NAVD88) 

Figure 11.3.  MaxWSE for Hurricane Katrina Polder Inundation Simulation 
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12. Results of Class D Surge Inundation Modeling 
 

This section presents the results of simulating the 34 Class D breach scenarios with the three East-Bank 

polder inundation models.  The scenario modeling results are very informative about the potential 

impacts of a severe East-Bank Class D inundation over a wide range of possible locations and illustrate 

the potential influence of the 36 compartmentalization alternatives identified in Section 9. 

 

The modeling results reflect many important conditions/limitations: 

 

• The model simulation duration is 8.5 hours, sufficient for most severe inundation affects to be 

observed.  Further equalization of the inflow volume could result in additional flooding at the 

margins of the inundated area. 

• Pumping at applicable perimeter stations is at 100 percent of the capacity given in Table 6.3 

unless otherwise noted below. 

• Modeled inundation routing reflects the mesh terrain and the crests of interior 

compartmentalization barriers represented as model weirs.  As previously noted, the terrain and 

crest elevations were estimated from the LIDAR DEMs, with some minor adjustments. 

• Unless specifically noted, small drainage gaps across interior compartmentalization barriers 

were not represented by the model weirs.  The scenarios thus assume the presence of gates at 

such gaps that would be designed to close in the event of an HSDRRS breach.  Including such 

minor closures allows better gauging of barrier influence on severe Class D inundation, and is 

reasonable given that such gates represent a minimal investment relative to major crest 

improvements. 

• Interior lift stations are not represented in the models.  

• Unlimited backflow can occur throughout all interior drainage networks unless otherwise noted.  

Modeling of backflow restrictions (e.g., at interior lift stations) would likely reduce the flood 

footprint and MaxWSEs for areas receiving backflow.  However, this would cause higher 

MaxWSEs in areas prevented from draining out via backflow. 

• Simulations were initiated with canal WSEs near the pump stations at near bank-full. 

• The ADCIRC code is not intended to model supercritical flow; particular “near-field” effects at 

the breach location may not be well represented. 

• Each of the 34 scenario models was refined (through adjustments to mesh terrain and Tau0) to 

remove major local instabilities and provide reasonable overall mass conservation (± 5 percent).  

However, as with any model some local errors in hydrodynamic computation can be present. 

 

Discussion of the 34 breach scenarios (at 31 locations) and the influence of 36 compartmentalization 

alternatives is organized into six sub-sections: 

 

• Metro St. Charles Parish, 

• Metro Jefferson Parish, 

• Metro Orleans Parish, 

• NO East, 

• Upper St. Bernard, and 

• Lower St. Bernard. 
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These sub-sections include MaxWSE figures for each scenario.  Appendices G.1 through G.6 include 

figures depicting WSEs at hourly increments during each inundation scenario.  Depths of inundation are 

inferred by comparing WSEs with the polder topography. 

 

 

12.1. Metro St. Charles Parish 

 

Figure 12.1 presents the MaxWSEs for the four Metro St. Charles Parish breach scenarios (at three 

locations):  MSC-1, 2, 3a, and 3b.  One location (MSC-3) is at the far eastern end of Metro St. Charles, in 

St. Rose, and the other two are to the west, on either side of the Ormond Ring Levee.  Figures of hourly 

WSEs for these breach scenarios are included in Appendix G.1.  Metro St. Charles Parish has four internal 

compartmentalization features: 

 

• Airline Highway (Parallel) 

• KCS Railroad (Parallel) 

• CN Railroad (north of River Road) (Parallel) 

• Ormond Ring Levee (Perpendicular) 

 

With St. Charles terrain generally above LMSL—unlike Metro Jefferson and Orleans—Class D breach 

scenarios in this parish cause the floodwater to impound to levels several feet above LMSL.  The three 

breaches all result in widespread MaxWSE above 5 ft NAVD88, the highest extended MaxWSEs 

produced by any location in the Metro (or NO East) Polder.  Confining the severe Class D breaches north 

of the Airline Highway/KCS Railroad in St. Charles Parish does not appear practical as it would require 

embankment elevations nearly as high as the HSDRRS itself. 

 

Breaches West of St. Rose 

While MSC-1 and MSC-2 are located to the west and east of the large Ormond Ring Levee, respectively 

Figures 12.1.a and b show that they produce very similar MaxWSE patterns throughout Metro St. 

Charles.  MSC-2, which is east of the ring levee, results in slightly more inundation at the far eastern 

portion of Metro St. Charles.   

 

The figures in Appendix G.1 illustrate that during the early breach inflow, the Airline Highway and KCS 

Railroad embankments control the inundation.  The Ormond Ring Levee also affects flooding for a 

period after water penetrates south of the KCS Railroad.  The two scenarios show that the CN Railroad 

provides a barrier to inundation in the far southern part of Metro St. Charles.  The model weirs 

representing the Airline Highway, KCS Railroad, and CN Railroad have no drainage gaps and thus the 

scenarios represent a case in which gates would be present.   

 

These results indicate that for smaller breaches west of St. Rose, MaxWSEs inundation will be influenced 

by the Airline Highway, KCS Railroad, Ormond Ring Levee, provided gates are installed at drainage 

openings.  However, these three features are all ultimately drowned in the severe Class D inundations.  

The CN Railroad remains effective against the severe Class D breach. 

 

The J/SC Levee/Floodwall largely contains the MSC-1 and MSC-2 inundations to Metro St. Charles (a 

small amount of overtopping occurs with MSC-2).  The low points on the J/SC parish-line do not transmit 

inundation for the Class D breaches west of St. Rose. 
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a. Metro St. Charles Scenario 1, 30,000 acre-ft 

 

 

 
b. Metro St. Charles Scenario 2, 30,000 acre-ft 

Figure 12.1.  MaxWSE for Metro St. Charles Inundation Scenarios 
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c. Metro St. Charles Scenario 3a, 30,000 acre-ft 

 

 

 
d. Metro St. Charles Scenario 3b, 60,000 acre-ft 

 

Figure 12.1.  MaxWSE for Metro St. Charles Inundation Scenarios 
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St. Rose Breach 

Figure 12.1.c shows that a 30,000 acre-ft Class D breach at the eastern end of Metro St. Charles 

produces a much different MaxWSE.  The trapping of MSC-3a floodwaters in the St. Rose area prevents 

rapid spreading of the inflow and causes the interior water level to rise to 8 ft NAVD88.  Floodwater is 

then able to overtop the J/SC Levee/Floodwall, as well as cross the southern portion of the parish-line.  

The MSC-3a overtopping causes significant inundation in Jefferson Parish.
4
  Due to the smaller volume 

flowing westward in MSC-3a, the influence of the four St. Charles compartmentalization barriers is more 

readily apparent, illustrating their potential role in less severe inundations.  

 

MSC-3b is a very extreme Class D/5 breach scenario, doubling the inflow to 60,000 acre-ft.  For this 

scenario the floodwater in the St. Rose area rises to 10 ft NAVD88.  In MSC-3b a much larger volume 

flows westward than in MSC-3a, resulting in MaxWSEs in central and western St. Charles similar to MSC-

1 and 2.  Importantly, the limited J/SC barrier and very low Metro Jefferson terrain allow a significant 

eastward diversion of the breach volume, with about half the breach volume ultimately flowing into 

Metro Jefferson.  This produces an extensive inundation of Metro Jefferson (similar to MJ-1 and2). 

 

 

12.2. Metro Jefferson Parish 

 

Figure 12.2 presents the MaxWSEs for the four Metro Jefferson Parish breach scenarios (at four 

locations):  MJ-1, 2, 3, and 4.  Figures of hourly WSEs for these breach scenarios are included in 

Appendix G.2.  Jefferson Parish has eight internal compartmentalization barriers: 

 

• Interstate 10 (Parallel) 

• Sauve-Metairie Ridge (Parallel) 

• Airline Highway (Parallel) 

• KCS/CN Railroad (Parallel) 

• Causeway Boulevard (Perpendicular) 

• Bonnabel Ridge (Perpendicular) 

• J/SC Parish Line Levee/Floodwall (Perpendicular)  

• J/O Parish Line Monticello Levee/Floodwall (Perpendicular)  

 

Figures 12.2.a – d show that flooding from all four HSDRRS perimeter breaches moves southward across 

Interstate 10’s relatively low crest (centerline traffic barriers and sound barriers are not treated as 

hydraulic barriers), as well as via major north-south canal openings.  Similarly, the MaxWSEs for MJ-3 

and 4 indicate that the Causeway Boulevard embankment is too low to contain a nearby severe Class D 

breach.  Interstate 10 and Causeway Boulevard would need to be several feet higher, and include 

closure structures for the major canals in order to effectively contain Class D perimeter breaches. 

 

Breaches MJ-1, 2, and 3 spread out relative unimpeded and because of very low terrain depths, sub-

basins JE2 and JE3 are able to contain the 30,000 acre-ft inundation volumes at a low MaxWSE—below 0 

ft NAVD88.  Inflow from breach MJ-4 (east of the Bonnabel Pump Station) is squeezed between the 17
th

 

Street Canal Floodwall (to the east) and the Bonnabel Ridge (to the west), but MaxWSE in this part of 

JE2 still only rises to about 2 ft NAVD88. 

                                                 
4
 Flooding of Jefferson Parish in MSC-3a and b may be over-estimated due to conservative representation of the J/SC 

Levee/Floodwall in the model (see Figure 11.1.b). 
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a. Metro Jefferson Scenario 1, 30,000 acre-ft 

 

 
b. Metro Jefferson Scenario 2, 30,000 acre-ft 

Figure 12.2.  MaxWSE for Metro Jefferson Inundation Scenarios  
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c. Metro Jefferson Scenario 1, 30,000 acre-ft 

 

 
d. Metro Jefferson Scenario 1, 30,000 acre-ft 

Figure 12.2.  MaxWSE for Metro Jefferson Inundation Scenarios  
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Importantly, none of the severe Class D inflows reach Airline Highway (apart from backflow in the 

canals) or cross the Sauve-Metairie Ridge.  Sub-basins JE1 and OM4 are not affected by the breaches.  

No floodwaters from any of the four Jefferson Parish breach scenarios, including MJ-1 along the West 

Return Wall, cross into St. Charles Parish.  Similarly, due to spreading in the northern part of Jefferson 

Parish, floodwaters do not reach the Monticello Levee/Floodwalls. 

 

Figures 12.2.a and b illustrate that Class D inflows into sub-basin JE3—because of its large, deep bowl 

characteristics—will likely result in very similar MaxWSEs regardless of their specific location. 

 

 

12.3. Metro Orleans Parish 

 

Figure 12.3 presents the MaxWSEs for the seven Metro Orleans Parish breach scenarios (at five 

locations):  MO-1, 2, 3, 4, 5a, 5b, and 5c.  MO-5a, b, and c varied pumping to the 17
th

 Street Canal at 0, 

20, and 40 percent of capacity.  This includes pumping from the I-10 station.  (The flooding pattern for 

MO-5 did not allow for pumping to the 17
th

 Street Canal at full capacity.)  

 

Four of the breach locations are along the “northern” perimeter—the Lakefront HSDRRS and the IHNC 

Basin Floodwall north of the Gentilly Ridge.  The fifth location is along the IHNC Basin Floodwall south of 

the Gentilly Ridge.  Figures of hourly WSEs for these breach scenarios are included in Appendix G.3.   

 

Orleans Parish has ten compartmentalization barriers—in addition to the outfall canal floodwalls: 

 

• Gentilly Ridge (Parallel) 

• NS Railroad (to St. Bernard) (Parallel) 

• CSX Railroad (to NO East) (Parallel) 

• Bayou St. John Banks (Perpendicular) 

• NS Railroad North (to Lakefront and NO East) (Perpendicular)  

• Carrollton Ridge (Perpendicular) 

• Pontchartrain Expressway Corridor (Perpendicular) 

• Lafitte Street Embankment (Perpendicular) 

• Esplanade Ridge (Perpendicular) 

• NS Railroad South (to Mississippi River) (Perpendicular)  

 

Due to the large number of interior compartmentalization features with high crests, the five perimeter 

locations for Class D breaches in Orleans Parish produce markedly different inundation patterns.   

 

Northern Perimeter Breaches 

Figures 12.3.a – d show that the significant impact of the three outfall canal floodwalls (17
th

 Street, 

Orleans Avenue, and London Avenue) on HSDRRS Lakefront and IHNC North breaches.  These outfall 

canal floodwalls effectively prevent the east-west spreading of inundation from such breaches in the 

part of Orleans Parish north of the NS Railroad.  The price of such confinement is that MaxWSE for all 

four breaches exceeds 4 ft NAVD88 in these northern inundation compartments, worse than for 

Hurricane Katrina.  Given very low terrain elevations, flood depths in these compartments would exceed 

10 ft in places.   
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a. Metro Orleans Scenario 1, 30,000 acre-ft 

 

 
b. Metro Orleans Scenario 2, 30,000 acre-ft 

Figure 12.3.  MaxWSE for Metro Orleans Inundation Scenarios  
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c. Metro Orleans Scenario 3, 30,000 acre-ft 

 

 
d. Metro Orleans Scenario 4, 30,000 acre-ft 

Figure 12.3.  MaxWSE for Metro Orleans Inundation Scenarios  
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e. Metro Orleans Scenario 5, 30,000 acre-ft, 0 Percent of 17th Street Canal Capacity 

 

 
f. Metro Orleans Scenario 5, 30,000 acre-ft, 20 Percent of 17th Street Canal Capacity 

Figure 12.3.  MaxWSE for Metro Orleans Inundation Scenarios 
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g. Metro Orleans Scenario 5,30,000 acre-ft, 40 Percent of 17th Street Canal Capacity 

Figure 12.3.  MaxWSE for Metro Orleans Inundation Scenarios 
 

 

Breaches MO-2 and 3 have very high MaxWSEs (near 10 ft NAVD88) just inside the breach source due to 

the high local terrain of the Lakefront.   

 

Figure 12.3.d shows that inflow for Breach MO-4 is further affected by the NS and CSX Railroad 

embankments.  A much smaller breach at MO-4 could likely be totally contained by these two 

embankments, assuming gates are present for minor gaps. 

 

Figures 12.3.a – d and Appendix G.3 illustrate patterns of flooding in the southern sub-basins—OM3 and 

OM5—that occur from the four northern perimeter breaches: 

 

• NS underpasses and drainage networks crossing the Gentilly Ridge convey MO-1 and 2 flooding 

into sub-basin OM5.   

• MO-1 causes substantial flooding in the low area east of the Monticello Floodwall/Levee due to 

backflow across the Metairie/Gentilly Ridge.  This floodwater also moves through the gap at 

Airline Highway, conveying a minor amount of flooding into the Jefferson Parish Hoey Basin.  

This MO-1 breach is the only Class D scenario with any flood water crossing from Orleans into 

Jefferson Parish.  This minor flow into Jefferson Parish would likely not be seen if backflow 

limitations in Orleans Parish were modeled. 

• Both MO-1 and MO-2 introduce flooding into Mid-City and the Broadmoor Bowl.  Flooding into 

the Broadmoor Bowl occurs via backflow crossing the Carrollton Ridge and Pontchartrain 

Expressway.   
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• Because backflow limitations are not modeled, flood footprints and MaxWSEs may be over-

represented for MO-1 and 2 in the low area east of the Monticello Floodwall/Levee, Mid-City, 

and Broadmoor. 

• Bayou St. John Banks are able to contain the MO-1 flooding to the west. 

• MO-2 flooding south of the Gentilly Ridge spreads eastward all the way across sub-basin OM3. 

• Flooding that moves southward across the Gentilly Ridge from both MO-3 and 4 is prevented 

from spreading westward by the Esplanade Ridge. 

• The southward NS Spur is not able to prevent east-west spreading of floodwaters due to the low 

segment at its northern end, near Florida Avenue. 

 

IHNC South Breach 

Figures 12.3.e – g show flooding from the MO-5 breach located along the IHNC Floodwall, south of the 

Gentilly Ridge.  The severe Class D breach from this location inundates all low-lying areas within sub-

basins OM1 and OM3.  MaxWSEs in OM3 are similar to those which occurred during Hurricane Katrina.   

 

North of the Gentilly Ridge, areas in OM1 east of the London Avenue Floodwall are inundated by water 

moving northward across the Ridge via gaps and drainage canals.  MaxWSEs in OM1 are markedly lower 

than in OM3.  Western OM1—between London Avenue Floodwall and Bayou St. John—is inundated by 

flooding via gaps in the NS railroad and Gentilly Ridge.  Some flooding even reaches southern OM2 from 

gaps further to the west. 

 

South of Gentilly Ridge, westward flooding crosses the Esplanade Ridge into OM5, inundating the Treme 

neighborhood.  Flooding backflows across the Lafitte Street embankment and the Pontchartrain 

Expressway, impacting the low area east of the Monticello Floodwall/Levee and the Broadmoor Bowl.  

Again, this backflow is likely to be over-represented due to the absence of restrictions in the model. 

 

The three figures illustrate the effect of different pumping rates to the 17
th

 Street Canal—0, 20, and 40 

percent of capacity—on flood waters which backflow west of the Pontchartrain Expressway.  The higher 

perimeter rates reduce the footprint and MaxWSE of the flooding in this area.  Modeling of backflow 

limitations and interior lift pumps, together with higher perimeter pumping to the 17
th

 Street Canal, 

would likely reduce this flooding. 

 

 

12.4. NO East 

 

Figure 12.4 presents the MaxWSEs for the eight NO East breach scenarios (at eight locations):  NOE-1 

through 8.  Four of the breaches are north of Chef Menteur Highway and west of Paris Road (NOE-1, 2, 

3, and 8), all flowing into sub-basin NOE5.  One breach is located north of Chef Menteur Highway and 

east of Paris Road (NOE-4, discharging into the northern part of NOE3).  Three breaches are located 

south of Chef Menteur Highway along the GIWW, one east of Paris Road (NOE-5, discharging into the 

southern part of sub-basin NOE3) and two west of Paris Road (NOE-6 and 7, flowing into sub-basin 

NOE4).  Figures of hourly WSEs for these breach scenarios are included in Appendix G.4.   

 

As previously noted, the Maxent Levee forms the model’s eastern perimeter.  The BSNWR Levee lies 

outside of the developed sub-basins and the model domain.  The NO East Polder model includes a total 

of four internal compartmentalization barriers: 
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• Interstate 10 (Parallel) 

• Sauvage Ridge with Chef Menteur Highway and/or CSX Railroad (Parallel) 

• Downman Road (Perpendicular) 

• Paris Road (Perpendicular) 

 

Class D inundation modeling for the NO East Polder demonstrates that the developed portion of the 

polder is inundated via five distinct, effective compartments: 

 

• NOE3-North (north of Chef Menteur Highway and east of Paris Road),  

• NOE5-North (north of the Chef Menteur Highway and west of Paris Road),  

• The strip of land between Chef Menteur Highway and the CSX Railroad embankment,  

• NOE4-South (south of the CSX Railroad embankments and west of Paris Road), and  

• NOE3-South (south of the CSX Railroad embankment and east of Paris Road)). 

 

Paris Road, Chef Menteur Highway, and CSX Railroad are all modeled as solid barriers, i.e., any minor 

drainage crossings are assumed to be equipped with control gates. 

 

Breaches North of Chef Menteur Highway 

Figures 12.4.a, b, c, and h show that the four breaches introducing 30,000 acre-ft of flooding into NOE5-

North produce nearly identical MaxWSEs.  All four scenarios result in a uniform MaxWSE in NOE5-North 

of about -1.0 NAVD88.  As with Jefferson Parish sub-basin JE3, the very low ground elevation of the 

NOE5-North bowl yields a low MaxWSE. 

 

The crests of Interstate 10 and Downman Road are too low to influence the pattern of a severe Class D 

inundation within NOE5-North.  The figures in Appendix G.4 illustrate that Paris Road effectively 

contains the inflow volumes until about Hour 6, indicating that breach volume below 25,000 acre-ft 

would be totally held in NOE5-North.  The Maxent Levees prevent flooding from moving eastward into 

sub-basins NOE1 and NOE2. 

 

Figure 12.4.d shows that breach NOE-4 along the Maxent Levee into NOE3-North produces higher 

MaxWSEs in NOE3-North, with some minor overtopping of the Chef Menteur Highway into the strip of 

land between the Highway and the CSX Railroad.  The Chef Menteur Highway forces flood waters 

westward over Paris Road and into NOE5-North.  NOE3-South is not flooded.  The inundation in NOE5-

North caused by breach NOE-4 is only slightly less than for the four breaches directly into NOE5-North. 

 

Thus, the Chef Menteur Highway barrier, with a modeled crest of 2.3 ft NAVD88, is a significant 

containment feature for a severe Class D breach anywhere to the north.  An increase in the crest of Paris 

Road (the weir is at elevation -1.6 ft NAVD88) would improve containment of major breaches to the east 

and west of the Road. 
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a. NO East Scenario 1, 30,000 acre-ft 

 

 
b. NO East Scenario 2, 30,000 acre-ft 

Figure 12.4.  MaxWSE for NO East Inundation Scenarios   
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c. NO East Scenario 3, 30,000 acre-ft 

 

 
d. NO East Scenario 4, 30,000 acre-ft 

Figure 12.4.  MaxWSE for NO East Inundation Scenarios   
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e. NO East Scenario 5, 30,000 acre-ft 

 

 
f. NO East Scenario 6, 30,000 acre-ft 

Figure 12.4.  MaxWSE for NO East Inundation Scenarios   
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g. NO East Scenario 7, 30,000 acre-ft 

 

 
h. NO East Scenario 8, 30,000 acre-ft 

Figure 12.4.  MaxWSE for NO East Inundation Scenarios  
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Breaches South of Chef Menteur Highway 

Figures 12.4.e, f, and g, together with figures in Appendix G.4, show that the CSX Railroad 

embankment—parallel to, south of, and higher than the Chef Menteur Highway (modeled with a crest at 

3.9 ft NAVD88)—is likewise a key barrier for breaches along the GIWW.  In general, inflows for the three 

breaches are forced to initially spread out south of the CSX Railroad.  Floodwaters rise in this area until 

they overtop the railroad.  MaxWSEs are thus highest south of the CSX railroad.   

 

The strip of land between the CSX Railroad and the Chef Menteur Highway then fills until the Highway is 

overtopped.  The MaxWSEs are thus second highest in this strip.   

 

MaxWSEs north of Chef Menteur Highway depend on where flooding crosses the Highway. For the 

eastern and central GIWW breaches (NOE-5 and 6) MaxWSEs are higher in NOE3-North than NOE5-

North.  For the westernmost GIWW breach (NOE-7) floodwaters overtop the CSX Railroad and Chef 

Menteur Highway and begin flooding NOE5 before crossing the southern segment of Paris Road.  NOE3-

North is not inundated.  Both the northern and southern segments of Paris Road influence scenario 

NOE-7. 

 

 

12.5. Upper St. Bernard 

 

Figure 12.5 presents the MaxWSEs for the six Upper St. Bernard breach scenarios (at six locations):  USB-

1 through 6.  Figures of hourly WSEs for these breach scenarios are included in Appendix G.5.  Upper St. 

Bernard includes three perpendicular internal barriers: 

 

• NS Railroad Spur in Arabi 

• Paris Road Ridge 

• Violet Canal Levee 

 

The Class D scenario modeling demonstrates that Upper St. Bernard is inundated via three distinct 

compartments: 

 

• The Lower 9
th

 Ward and Holy Cross neighborhoods, separated from Arabi-Chalmette by the NS 

Spur. 

• Arabi-Chalmette—between the NS Spur and the Paris Road Ridge, and  

• Chalmette-Meraux—between the Paris Road Ridge and the Violet Canal Levee. 

 

The NS Spur and Paris Road are both modeled as solid barriers, with crests at or above 5.2 ft NAVD88.  

Most of the Violet Canal Levee is part of the model perimeter (see Figure 11.1.g).  A narrow strip of land 

with elevations above 6 ft NAVD88 connects Upper and Lower St. Bernard at Violet 

 

Figures 12.5.a and b show that the scenarios USB-1 and USB-2, with breaches located at the far western 

end of Upper St. Bernard, produce nearly identical MaxWSEs.  The figures in Appendix G.2 show that the 

spur contains the inflow in the Lower 9
th

 Ward/Holy Cross area for about 3 hours, or a cumulative 

volume of about 15,000 acre-ft.  Flooding then overtops the spur and fills the Arabi-Chalmette 

compartment.  Some overtopping occurs at Paris Road, but flooding from these two scenarios has only a 

minor impact in the third compartment.  MaxWSEs thus step down through the three compartments. 
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For breach USB-3, located in the central Arabi-Chalmette compartment, inundation is logically first and 

highest here, with overtopping then into the adjacent compartments.  Overtopping into the Chalmette-

Meraux compartment is significant, but does not fill the compartment.  MaxWSEs in this compartment 

decline to the east. 

 

The three scenarios with breaching in the Chalmette-Meraux compartment all totally flood this 

compartment.  Flooding for all three scenarios is contained to the south at Violet.  The breach just east 

of Paris Road produces somewhat more overtopping of the Road and flooding into the Arabi-Chalmette 

compartment. 

 

These results indicate that the spur, Paris Road, and the Violet Canal Levee are all effective barriers, with 

their influence limited by their crest elevation. 

 

 

12.6. Lower St. Bernard 

 

Figure 12.6 presents the MaxWSEs for the five Lower St. Bernard breach scenarios (at five locations):  

LSB-1 through 5.  Figures of hourly WSEs for these breach scenarios are included in Appendix G.6.  Lower 

St. Bernard, in addition to sharing the Violet Canal Levee with Upper St. Bernard, includes two barriers: 

 

• Louisiana Highway 46 (Parallel) 

• Bayou Road Ridge (Parallel) 

 

All of the flooding for the five breaches is confined to Lower St. Bernard.  None of the scenarios produce 

flow across the narrow strip of land at Violet which connects Upper and Lower St. Bernard.  Figures 

12.6.a – e illustrate that the highest MaxWSEs for each simulation generally occur in the vicinity of the 

breach.  Floodwaters for all five scenarios were conveyed throughout Lower St. Bernard. It is likely that 

had simulations for scenarios LSB-1 and LSB-2 ran for several more hours, flood elevations would have 

further equalized across the whole area, as indicated by scenario LSB-3 and LSB-4.   

 

 

Figures 11.1.h and 11.2.h depict Louisiana Highway 46 and the Bayou Road Ridge in the model setup. 

Louisiana Highway 46 is modeled as a weir, with a crest generally at 5.2 ft NAVD88, but with three gaps, 

including one at the far eastern end of the dog-leg.  Figures in Appendix G.6 show that floodwaters 

moved through the three gaps in Louisiana Highway 46, as well as overtopped the Highway.  These 

figures also show slightly higher WSEs at the far eastern gap indicating a minor modeling instability.  The 

Highway was not effective in containing a severe Class E inundation.  For smaller inundations, control of 

cross drainage may allow the Highway to serve as an effective barrier.  

 

Bayou Road is represented with the mesh terrain, with a parallel drainage canal and also has a major 

gap at the far eastern end of the dog-leg.  Figures in Appendix G.6 show that this gap conveyed 

significant flooding during the simulations.  Flooding also moved laterally across the Ridge in many 

places during each scenario.  Some locations on the Ridge crest remain unflooded.   

 

The model may over-represent gaps in Louisiana Highway 46 and Bayou Road at the eastern end of the 

dog-leg.  For smaller breach volumes, these two features would be effective barriers, provided smaller 

openings are equipped with gates. 
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a. Upper St. Bernard Scenario 2, 30,000 acre-ft 

 

 
b. Upper St. Bernard Scenario 2, 30,000 acre-ft 

Figure 12.5.  MaxWSE for Upper St. Bernard Inundation Scenarios  
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c. Upper St. Bernard Scenario 3, 30,000 acre-ft 

 

 
d. Upper St. Bernard Scenario 4, 30,000 acre-ft 

Figure 12.5.  MaxWSE for Upper St. Bernard Inundation Scenarios  
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e. Upper St. Bernard Scenario 5, 30,000 acre-ft 

 

 
f. Upper St. Bernard Scenario 6, 30,000 acre-ft 

Figure 12.5.  MaxWSE for Upper St. Bernard Inundation Scenarios  
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a. Lower St. Bernard Scenario 1, 30,000 acre-ft 

 

  

b. Lower St. Bernard Scenario 2, 30,000 acre-ft 

Figure 12.6.  MaxWSE for Lower St. Bernard Inundation Scenarios 
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c. Lower St. Bernard Scenario 3, 30,000 acre-ft 

 

  

d. Lower St. Bernard Scenario 4, 30,000 acre-ft 

Figure 12.6.  MaxWSE for Lower St. Bernard Inundation Scenarios 
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e. Lower St. Bernard Scenario 5, 30,000 acre-ft 

Figure 12.6.  MaxWSE for Lower St. Bernard Inundation Scenarios 
 

 

12.7. IHNC Basin 

 

The IHNC Basin includes two potential compartmentalization alternatives: 

 

• The IHNC Basin Levee/Floodwall 

• IHNC Basin Operational Modifications 

 

Breach scenarios for all three polders illustrate the potential impact of the IHNC Levee/Floodwall 

feature—MO-4, MO-5, NOE-8, and USB-1.  Failure scenarios inundate substantial portions of Metro 

Orleans, New Orleans East, and the Lower 9
th

 Ward and the Arabi and Chalmette portions of Upper St. 

Bernard.  Upgrading the IHNC Levee/Floodwall and/or instituting operational modifications would 

reduce inundation risks in these areas.  
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