Appendix 1
Economic Consequences: Direct
Property Damages

Objective

The objective of the direct economic consequence effort is to estimate the economic cost of
the physical damages to property in the greater New Orleans floodplain resulting from the
extensive flooding following Hurricane Katrina. Flood waters inundated large sections of the
city, damaging and destroying homes, businesses, public buildings (schools, hospitals, churches),
and essential public facilities like roads and utilities. The study team assessed physical flood
damages via a deliberate, multi-step evaluation of the property at risk in the New Orleans region.
Property was identified and categorized according to primary usage, location in the floodplain
and structural characteristics, i.e. — construction materials, foundation type, number of floors,
etc. This combination of factors establishes the degree to which the property is susceptible to
flood damages.

To facilitate this investigation, a GIS-based model was developed to assess the damages to
structures, their contents, and vehicles in portions of Orleans, Jefferson, St. Bernard,
Plaquemines and St. Charles parishes. In a separate, but related analysis, damages were also
estimated for roads, utilities and other important infrastructure in the floodplain. Direct impacts
were evaluated under three scenarios:

1. The Actual scenario — Katrina overtops portions of the flood-protection system, and the
levees and floodwalls are breached.

2. Hypothetical Katrina scenario #1 (Resilient Levees) — Levees and floodwalls crest
elevations are at their pre-Katrina levels. Katrina overtops portions of the flood-
protection system, the levees and floodwalls maintain their integrity and do not breach,
and interior pumping is as occurred during Katrina.

3. Hypothetical Katrina scenario #2 (Resilient Levees and Pumps) — Levees and floodwalls
crest elevations are at their pre-Katrina levels. Katrina overtops portions of the flood-
protection system, the levees and floodwalls maintain their integrity and do not breach,
and interior pumping is at 100% availability.
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4. Hypothetical Katrina scenario #3 (Resilient Floodwalls) — Levees and floodwalls crest
elevations are at their pre-Katrina levels. Katrina overtops portions of the flood-
protection system. Overtopped levees incur scour as in Katrina but the floodwalls
maintain their integrity and do not breach, and interior pumping is as occurred during
Katrina.

5. The Post-Katrina scenario — For this scenario, the conditions expected to prevail in June
2006 are expressed in terms of property at risk in the floodplain and potential for
damages in the coming hurricane season. These post-Katrina stage-damage functions are
used by the Risk and Reliability Team to assess the residual risks in the greater New
Orleans area.

In scenarios 1, 2, 3, and 4, the property in the floodplain is the same. The only difference is
the performance of the protection system. This highlights an important point for scenario 5, or
for any other future scenario that would be evaluated for risk exposure. The reliability of the
protection system and the development plans for the floodplain should both be considered
mechanisms for managing flood risk.

The economic consequences considered include 1) direct property damages, and 2) indirect
economic impacts on local and regional economies. Direct property damages represent monetary
damages to the following types of property at risk: residential, commercial, industrial, public
buildings, vehicles and infrastructure. Direct property damages were calculated for both the
actual and hypothetical (without system failure) Katrina event scenarios, except for damages to
infrastructure, which were calculated for the actual Katrina event only. For the probabilistic risk
scenarios, both pre- and post-Katrina stage-damage functions for properties, which are based on
base property conditions expected to prevail in June 2006, provide the means to estimate residual
property damages associated with the hurricane protection system once Katrina-related damages
to the system have been repaired.

Conceptual Model of Flood Damage Assessment

In the face of a given storm event, the combination of system performance and property in
the floodplain determine the level of physical flood damages. The typical flood damage
assessment process is diagramed in Figure 1-1, a schematic representation from FEMA’s
HAZUS-MH model. The figure shows a combination of five layers that determine the
consequences of flooding in a given area. Layer (a) displays the topographic (ground elevation)
data for the study area. When storm surge and rainfall runoff are combined with the ground
elevation data, the peak water surface elevation can be calculated and used to determine flood
depths across the study area, as shown in layer (b). The location of property and population in
the floodplain (c) are overlaid on the areas of flooding to determine (d) flood damages and
(e) social and economic consequences. The process of gathering the data for the present analysis
is described in the following paragraphs and related to the layers of this schematic for clarity.
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Figure 1-1. Schematic Representation of Flood Loss Estimation Source: Scawthorn, (2006)
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Topographic data (a) was provided by the Engineering Research and Development Center
(ERDC) in the form of digital elevation models (DEMs) created with a LIDAR (Light Detection
And Ranging) process, an aerial mapping technique used to create topographic maps. The DEMs
have been adjusted to the NAVD88 2004.65 epoch to be consistent with other elevation data
used in the IPET investigation.

Water surface elevations, layer (b), were determined via a combination of simulations with
interior flooding models and surveyed high watermarks left behind by the Katrina flooding.
Water surface elevations will be further discussed in the Results section of the report.

FEMA’s HAZUS-MH model was used to develop the structure inventory, layer (c), and
members of the IPET team developed a GIS-based model to manage and map the property data
to facilitate the calculation of flood damages, layers (d) and (e). These three pieces, (c) through
(e), structure inventory through damage calculations, comprise the bulk of the work undertaken
in the direct damages assessment and are explained in detail in this section of the report.

Structure Inventory. The first pieces of the structure inventory were developed using the
HAZUS-MH (MR1, Release 39 copyright 2004) software package. HAZUS-MH is a collection
of models developed by FEMA and the National Institute of Building Sciences (NIBS) to
estimate potential losses from floods, hurricane winds and earthquakes. The general building
stock component of HAZUS was used to quantify development within the study area. The
building stock database identifies, by census block, the square footage, building count, and
depreciated exposure value for the residential and non-residential structures in the five-parish
area.

The beginnings of the structure inventory were established by aggregating, within HAZUS,
the number of square feet in each census block that is identified as residential and non-residential
property. The model combines data from the 2000 Census and the Department of Energy
Building Characteristic Reports to allocate the total square footage among six residential
occupancy categories:

Single-family dwellings,
Manufactured housing/mobile homes,
Multi-family dwellings,

Temporary lodgings,

Institutional dormitories, and
Nursing homes.

A similar procedure used a Dun and Bradstreet database to identify the square footage in
each of 27 non-residential occupancies, broadly categorized as commercial, industrial, public,
and agricultural. Table 1-1 displays the HAZUS-MH occupancy categories and the eight stage-
damage categories into which they were organized.
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TABLE 11
HAZUS-MH OCCUPANCY CATEGORIES AND STAGE-DAMAGE CATEGORIES

HAZUS-MH Occupancy

HAZUS Definition

Occupancy Example

Stage-Damage Category

1 RES1 Single Family Dwelling 1-Sty/2-Sty/Slab/Pier SINGLE FAMILY
2 RES2 Manufactured Housing/Mobile Manufactured Housing MOBILE/MFG
3 RES3A Multi Family Dwelling - small Duplex MULTI-FAMILY
4 RES3B Multi Family Dwelling - small Triplex/Quads MULTI-FAMILY
5 RES3C Multi Family Dwelling - medium 5-9 units MULTI-FAMILY
6 RES3D Multi Family Dwelling - medium 10-19 units MULTI-FAMILY
7 RES3E Multi Family Dwelling - large 20-49 units MULTI-FAMILY
8 RES3F Multi Family Dwelling - large 50+ units MULTI-FAMILY
9 RES4 Temp. Lodging Hotel, medium MULTI-FAMILY
10 RES5 Institutional Dormitory Dorm, medium MULTI-FAMILY
11 RES6 Nursing Home Nursing home MULTI-FAMILY
12 COM1 Retail Trade Dept Store, 1st COMMERCIAL
13 COM2 Wholesale Trade Warehouse, medium COMMERCIAL
14 COM3 Personal and Repair Services Garage, Repair COMMERCIAL
15 COM4 Professional/Technical/Business Office, Medium COMMERCIAL
16 COM5 Banks Bank COMMERCIAL
17 COM®6 Hospital Hospital, Medium COMMERCIAL
18 COM7 Medical Office/Clinic Med. Office, medium COMMERCIAL
19 COM8 Entertainment & Recreation Restaurant COMMERCIAL
20 COM9 Theaters Movie Theatre COMMERCIAL
21 COM10 Parking Parking garage COMMERCIAL
22 IND1 Heavy Factory, small INDUSTRIAL
23 IND2 Light Warehouse, medium INDUSTRIAL
24 IND3 Food/Drugs/Chemicals College Laboratory INDUSTRIAL
25 IND4 Metals/Minerals Processing College Laboratory INDUSTRIAL
26 IND5 High Technology College Laboratory INDUSTRIAL
27 IND6 Construction Warehouse, medium INDUSTRIAL
28 REL1 Church Church PUBLIC

29 AGR1 Agriculture Warehouse, medium AGRICULTURAL
30 GOV1 General Services Town Hall, small PUBLIC

31 GOV2 Emergency Response Police Station, Fire PUBLIC

32 EDU1 Schools/Libraries High School PUBLIC

33 EDU2 Colleges/Universities College Classroom PUBLIC

34 n/a n/a Automobiles VEHICLE
Notes:

1. Residential Single Family Dwellings (RES1) include one- and two-story structures, and slab and pier structures.
2. Private autos were estimated external to HAZUS-MH Program and valued using 2005 prices.

Once the number of square feet is determined for each occupancy category, the HAZUS
model is used to calculate the depreciated exposure value of the property in each census block.
The model contains unit replacement costs, at 2002 price levels, for each occupancy category.
The unit cost for each category is multiplied by the square footage in the same category to
calculate replacement values for the structures in that category. The appropriate measure of
economic loss is the depreciated values, so the model uses the average age of the structures in a
census block to determine the appropriate depreciation factor from a built-in depreciation
schedule. The corresponding depreciation factor is applied to the replacement value to produce
the depreciated replacement value for structures in each occupancy category. This process is
repeated for all census blocks in the study area to produce a database of depreciated structure
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values that are exposed to the flood hazard. These values are referred to as depreciated exposure
values.

The HAZUS model provided a third piece of information for the structure inventory; a count
of structures in each census block, derived from the square footage data and the known mix of
occupancies. Therefore, the three contributions of HAZUS-MH to the analysis include the square
footage, depreciated exposure value, and estimated building count, sorted by occupancy category
and aggregated by census block. Other information is required to complete the structure
inventory so that flood damages can be calculated. This other information includes first-floor
elevations, foundation type, content values, and construction type (wood, masonry, stucco, steel)
for structures in the inventory. These data were developed outside of the HAZUS flood model
and were integrated with the HAZUS data in a GIS-based model developed by the U.S. Army
Corps of Engineers, New Orleans District.

The flow chart in Figure 1-2 shows the details of the flood damage calculations.
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Geographic Data: Data From Prior Corps Studies:
. LIDAR DEM — NAVDS88 (2004.65) . Slab and Pier Foundation Height Above
e Polder Boundaries Ground

. Content to Structure Value Ratios
Depth Damage Relationships for
Salt Water. Long Duration Curves

GIS
Model

HAZUS Output by Census Block Vehicle Data:

e Depreciated Exposure Values, e Average Value of Vehicle-$11,948
. Square Footage, . Census Data on Vehicle Availability
. Building Counts . 1 vehicle per household with access

A 4

Stage-Damage Functions

. By Census Block
. 8 Damage Categories

Aggregate Stage Uncertainty Analysis Adjustment Factor for unaccounted Price Level Adjustment
Damage by Polder . Structure Value Error properties in the HAZUS Model Index from 2002 — 2005 using
e Content-to-Structure Value (CSVR) Error Marshall and Swift factors.

.

Stage-Damage by Polder
> with Uncertainty <
2005 Price Level

Post Katrina Stage-Damage

by Polder Adjusted for % of
Structures Being Repaired and
% Completion

Total Damage for Katrina IPET Team Provides a Water

(Task 9) Surface Elevation for Each
Polder for Hurricane Katrina
and Other Scenarios

A

Total Damages for
Scenarios
(Task 10)

A 4
A

Figure 1-2: Flow Chart of Flood Damage Calculations in GIS-based Model

Stratification of Residential Structures by Number of Stories and Foundation Type. The
HAZUS output aggregated all single family dwellings into one occupancy category; however,
previous Corps studies have determined the relative percentages of homes by number of stories
and foundation types. These home characteristics have a bearing on damage results, so the
findings of previous studies were used to further stratify the single family home category.
Accordingly, the depreciated exposure values were allocated to one-story and two-story
structures, with pier and slab foundations.
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Residential and Non-Residential Contents Valuation. Another consideration in the
calculation of flood damages was the contents of the structures. For residential structures,
contents include furniture and other belongings, as well as property that may be stored outside of
the home. Different floor plans can allow homeowners to distribute their contents differently,
thereby altering the potential damage to contents. For example, a two-story home would have
furniture and other belongings on the second floor where it would presumably have a lower risk
of damage than if all furnishings were on the first floor. A home with a basement may have even
more property at risk, depending on the value of items kept in the basement level.

Commercial structures would exhibit similar variances in damage susceptibility depending
on the use of the property. For commercial or public structures, the contents include inventory,
equipment, and office furniture. The occupancy category of commercial and public structures
will greatly affect the value of the contents. For example, grocery stores, professional offices,
manufacturing firms and churches will have contents that serve their primary operations and the
value of those contents in relation to the value of the structure will differ greatly from one entity
to the next.

The value of contents for residential (one-story, two-story, mobile homes, and multi-family)
and non-residential (seven categories) structures were based on limited field surveys and the
experience of a building and insurance expert panel for the Southeast Louisiana (SELA) Flood
Control Feasibility Studies in 1996. A representative sample was developed of structures in the
floodplain, and an expert panel was assembled to develop estimates of the content values of
those structures. Prior to convening the expert panel, interviews were conducted with a sample of
homeowners and business owners/managers in each of the categories of residential and non-
residential structures. During the interviews, contents of each structure were inventoried and for
the residential structures, videotapes were made of the inventoried contents. Expert panels were
then convened to review the structure categories under consideration and determine the
estimated value of the contents of those structures. A multi-step process was employed to
develop estimated value of contents for the structures. First, each panel member developed their
own estimate of content value based on a description of the structure's characteristics, i.e.
number of rooms, bathrooms, square footage, and age of construction. The panelists then viewed
a videotape of the sampled home inventories. Following the video, the panel discussed a
“typical” contents list for each category of structure based on the inventories and estimated the
value of the items on the list. The value of the contents of each structure category were totaled
and then compared to the total value of the structure in order to develop contents-to-structure
ratios (CSVRs).

The structure values were developed using the Marshall & Swift (M&S) Residential
Estimator software package. Marshall & Swift estimating tools enable users to develop cost-
based appraisals of individual properties. Characteristics of individual structures were entered
into the estimator from data gathered during field surveys. The software then provided
depreciated replacement values for the structures.

More specific detail regarding the development of the content values can be found in the
final report dated June 1996 entitled Depth-Damage Relationships for Structures, Contents, and
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Vehicles and Contents-to Structure-Value Ratios (CSVRs) in support of the Jefferson and
Orleans Flood Control Feasibility Studies. (USACE, 1996).

The CSVRs developed for each of the four residential structure categories and seven
commercial structure classifications are shown below:

Residential:

One-story - 69%

e Two-story - 59%

e Mobile home - 79%

e Multi-family residence - 37%
Commercial:

e FEating and Recreation - 114%

e Grocery and Gas Station - 127%
e Professional building - 43%

Public and Semi-public Building - 114%

e Repairs and Home Use - 206%

e Retail and Personal Services - 142%

e Warehouse and Contractor Services - 168%

The GIS model multiplied the total exposed value by the appropriate CSVR to determine the
total value of the content for each residential and non-residential occupancy. The commercial
CSVR’s were assigned to the appropriate HAZUS-MH non-residential occupancy categories.

Structure Elevation Data. The first floor elevation is the common reference point for depth-
damage functions, so the spatial distribution of the structures in the inventory had to be analyzed
to determine estimated first floor elevations. The first floor elevation of any given structure is
controlled by a combination of ground elevation and height of the structure’s foundation.
Accordingly, the Lidar DEM data were combined with census block boundaries to determine the
mean ground elevation for each census block in the five-parish area. An additional increment
was then added to the ground elevation to account for the foundation height. The result was a
representative first floor elevation for the structures in each census block.

The estimated foundation height was not applied uniformly to all structures across the
individual census blocks. Information developed in prior USACE studies was used to determine
the appropriate foundation height. The foundation height applied to residential structures is
based on the results of a first-floor elevation survey conducted by Corps personnel in 1991 for
the geographic areas known as traffic-zones in Jefferson and Orleans Parishes. A sampling of
residential structures by traffic zone was used to estimate the percentage of residential structures
with pier foundations and the percentage with slab foundations and to determine the average
height of the pier and slab foundations above ground level. The surveys were also used to
estimate the percentages of one-story and two-story residential structures in each traffic zone. A
similar process was followed in St. Bernard, Plaquemines, and St. Charles parishes, except that
the structures were identified by community rather than traffic zone. Once the foundation heights

Volume VII The Consequences — Technical Appendix VII-1-9
This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



were segmented by foundation type and structure type, a proportionate share of the single-family
homes within each census block were adjusted to match the foundation heights found in the field
surveys. Mobile homes in each of the five parishes were assigned an average foundation height

of 2.0 feet above ground level based on previous studies. Non-residential properties were
assigned an average foundation height of 1.5 feet above ground level based on previous field

surveys.

Depth-Damage Relationships. Damages from flooding were calculated for residential and
non-residential buildings, their contents, and vehicles based on the depth-damage relationships
developed by a panel of building and construction experts in 1996 for the Southeast Louisiana
(SELA) Flood Control Feasibility Studies. Salt-water, long-duration (greater than two days)
depth damage curves were used to indicate the percentage of the structural value that was
damaged at each depth of flooding. Damage percentages were determined for each one-half foot
increment from one foot below first-floor elevation to two feet above first floor, and for each
1-foot increment from 2 feet to 15 feet above first-floor elevation. The depth-damage
relationships for residential structures, residential contents, non-residential structures, non-
residential contents, and vehicles are displayed in Tables 1-2 through 1-6.

Table 1-2

Saltwater Depth-Damage Relationships for Residential Structures, Percent Damaged,
Expert Panel (1-Week Damages)

Percent Damaged

Flood Depth (ft) One-Story on Pier | One-Story on Slab | Two-Story on Pier | Two-Story on Slab | Mobile Home
-1.0 4.0 0.0 4 0.0 121
-0.5 5.4 0.0 4.7 0.0 121

0.0 20.5 7.2 17.5 5.1 32.1
0.5 62.4 56.4 53.6 442 62.1
1.0 62.4 56.4 53.6 44.2 63.8
1.5 64.0 58.7 54.4 451 64.2
2.0 65.6 58.7 55.2 46.0 66.3
3.0 65.6 58.7 55.2 49.7 66.3
4.0 68.7 63.4 56.8 51.6 66.3
5.0 71.9 66.4 59.9 51.6 66.3
6.0 71.9 66.4 59.9 51.6 66.3
7.0 71.9 66.4 59.9 51.6 66.3
8.0 71.9 66.4 59.9 51.6 66.3
9.0 84.4 82.1 63.1 55.7 66.3
10.0 84.4 82.1 71.2 66.2 66.3
11.0 84.4 82.1 72.8 68.0 66.3
12.0 84.4 82.1 74.4 68.0 66.3
13.0 84.4 82.1 74.4 69.9 66.3
14.0 84.4 82.1 74.4 69.9 66.3
15.0 84.4 82.1 74.4 69.9 66.3

Source: Expert Panel Meeting, New Orleans District USACE, March 13, 1996.
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Table 1-3

Saltwater Depth-Damage Relationships for Residential Contents, Percent
Damaged, Expert Panel (1-Week Damages)

Flood Depth (ft) 1-Story 2-Story Mobile Home
-1.0 0.0 0.0 0.0
-0.5 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.5 0.0 0.0 0.0
1.0 95.0 95.0 95.0
15 95.0 95.0 95.0
2.0 95.0 95.0 95.0
3.0 95.0 95.0 95.0
40 95.0 95.0 95.0
5.0 95.0 95.0 95.0
6.0 95.0 95.0 95.0
7.0 95.0 95.0 95.0
8.0 95.0 95.0 95.0
9.0 95.0 95.0 95.0
10.0 95.0 95.0 95.0
11.0 95.0 95.0 95.0
12.0 95.0 95.0 95.0
13.0 95.0 95.0 95.0
14.0 95.0 95.0 95.0
15.0 95.0 95.0 95.0
CSVR 0.69 0.59 0.79
Source: Expert Panel Meeting, New Orleans District USACE, March 14, 1996.
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Table 1-4
Saltwater Depth-Damage Relationships for Non-Residential Structures,
Percent Damaged, Expert Panel (1-Week Damages)

Percent Damaged
Flood Depth (ft) Metal Frame Masonry Bearing Wood or Steel Frame
-1.0 0.0 0.0 0.0
-0.5 0.0 0.0 0.0
0.0 1.7 0.0 3.5
0.5 13.2 13.1 36.5
1.0 13.7 13.5 36.8
1.5 15.2 14.3 36.8
2.0 17.2 15.0 411
3.0 19.7 21.9 411
4.0 19.7 223 48.5
5.0 20.1 24.0 48.5
6.0 20.1 24.0 48.5
7.0 20.1 30.7 49.5
8.0 27.6 30.7 49.5
9.0 33.9 30.7 65.0
10.0 41.6 30.7 65.0
11.0 41.6 30.7 72.5
12.0 41.6 30.7 75.0
13.0 41.6 45.0 77.8
14.0 44.5 45.7 77.8
15.0 44.5 46.7 78.8
Source: Expert Panel Meeting, New Orleans District USACE, March 27, 1996.
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Table 1-5
Saltwater Depth-Damage Relationships for Non-Residential Contents, Percent
Damaged, Expert Panel (1-Week Damages)

Flood Groceries & Public & | Repairs & | Retail & Warehouse &
Depth Eating & Gas Multi-Family | Professional Semi- Home Personal Contractor
(ft) Recreation | Stations Residences Businesses Public Use Svcs. Svcs.
-1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.5 61.6 82.5 100.0 98.5 60.2 87.5 99.4 36.1
1.0 82.6 97.5 100.0 98.5 60.2 87.5 99.5 53.0
1.5 87.3 97.8 100.0 98.5 60.2 87.5 99.7 61.5
2.0 88.4 99.1 100.0 98.5 60.2 87.5 99.8 69.9
3.0 93.3 99.4 100.0 100.0 60.2 98.9 99.9 79.9
4.0 93.5 99.7 100.0 100.0 60.2 100.0 100.0 96.3
5.0 93.5 99.7 100.0 100.0 60.2 100.0 100.0 97.0
6.0 93.5 99.7 100.0 100.0 60.2 100.0 100.0 97.0
7.0 93.5 99.7 100.0 100.0 60.2 100.0 100.0 97.0
8.0 99.3 100.0 100.0 100.0 60.2 100.0 100.0 97.0
9.0 99.3 100.0 100.0 100.0 60.2 100.0 100.0 97.0
10.0 99.3 100.0 100.0 100.0 100.0 100.0 100.0 97.0
11.0 99.3 100.0 100.0 100.0 100.0 100.0 100.0 97.0
12.0 99.3 100.0 100.0 100.0 100.0 100.0 100.0 97.0
13.0 99.3 100.0 100.0 100.0 100.0 100.0 100.0 97.0
14.0 99.3 100.0 100.0 100.0 100.0 100.0 100.0 97.0
15.0 99.3 100.0 100.0 100.0 100.0 100.0 100.0 97.0
CSVR 1.14 1.27 0.37 0.43 1.14 2.06 1.42 1.68
(Panel)

Source: Expert Panel Meeting, New Orleans District USACE, April 1, 1996.

Vehicles. Damages to private automobiles were also evaluated and was based on the number
of automobiles estimated to have been directly impacted per household. The elevation of each
automobile was assumed as the ground elevation near the structure. Automobile damages were
then calculated by using the depth of flooding applied to the depth-damage relationships for
vehicles.

According to statistics compiled by the Louisiana Department of Motor Vehicles, there are
approximately twice as many privately owned vehicles registered in the New Orleans
Metropolitan Area as there are occupied housing units. Census data show that approximately
82 percent of the households in the five-parish area have access to at least one vehicle. However,
this percentage was found to be variable across census blocks. For at least some census blocks,
Census data showed access to a vehicle as low as 10 percent in Orleans Parish.

In order to estimate flood damages to privately owned vehicles, it was assumed that on
average, for each of the households with access to one or more vehicles, one vehicle was left
parked at the residence, and the remainder of the vehicles were used for evacuation. The average
value of these automobiles was determined to be $11,918, based on the average Manheim
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auction value of a vehicle adjusted to reflect replacement value at the retail rather than the
wholesale level of sales. The depth-damage relationships for vehicles that were developed by a
panel of experts for the SELA studies were used to calculate damages at the various levels of

flooding.

No vehicles were assigned to commercial properties due to insufficient data.

Table 1-6

Depth-Damage Relationships for Vehicles, Percent Damaged, Operator Interview

Flood Depth (ft) Over Ground

Percent Damaged - Automobiles (Avg. Value $11,918)

0.5 23
1.0 22.8
1.5 54.2
2.0 95.8
3.0 100.0

Source: GE.C., Inc., Commercial Operator Interviews, January 1996.

Table 1-7 shows the HAZUS-MH residential and non-residential occupancy categories and
the structure and content depth-damage relationships that were assigned to these categories.
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Table 1-7
HAZUS-MH Occupancy Categories and Depth-Damage Relationships

Structures Depth-

Contents Depth-

Occupancy HAZUS Definition Occupancy Example | Damage Damage
1 RES1 Single Family Dwelling 1-Sty/2-Sty/Slab/Pier | RES RES
2 RES2 | Manufactured Housing/Mobile Manufactured MOB MOB
Housing
3 RES3A | Multi Family Dwelling - small Duplex RES RES
4 RES3B | Multi Family Dwelling - small Triplex/Quads RES RES
5 RES3C [ Multi Family Dwelling - medium | 5-9 units WOOD MULTI
6 RES3D | Multi Family Dwelling - medium | 10-19 units WOOD MULTI
7 RES3E | Multi Family Dwelling - large 20-49 units MAS MULTI
8 RES3F | Multi Family Dwelling - large 50+ units MAS MULTI
9 RES4 | Temp. Lodging Hotel, medium MAS MULTI
10 RES5 | Institutional Dormitory Dorm, medium MAS PUB
11 RES6 | Nursing Home Nursing home MAS PUB
12 COM1 | Retail Trade Dept Store, 1st MAS RET
13 COM2 | Wholesale Trade Warehouse, medium | MAS RET
14 COM3 | Personal and Repair Services Garage, Repair WOOD REP
15 COM4 | Professional/Technical/ Office, Medium MAS PROF
Business
16 COMS5 | Banks Bank MAS PROF
17 COM6 | Hospital Hospital, Medium MAS PROF
18 COM7 | Medical Office/Clinic Med. Office, medium | MAS PROF
19 COM8 | Entertainment & Recreation Restaurant WOOD EAT
20 COM9 | Theaters Movie Theatre WOOD EAT
21 COM10 | Parking Parking garage MET PUB
22 IND1 Heavy Factory, small MET WAR
23 IND2 Light Warehouse, medium | WOOD WAR
24 IND3 Food/Drugs/Chemicals College Laboratory WOOD WAR
25 IND4 Metals/Minerals Processing College Laboratory WOOD WAR
26 IND5 High Technology College Laboratory MET WAR
27 IND6 Construction Warehouse, medium | WOOD WAR
28 REL1 Church Church MAS PUB
29 AGR1 | Agriculture Warehouse, medium | MAS WAR
30 GOV1 [ General Services Town Hall, small MAS PUB
31 GOV2 | Emergency Response Police Station, Fire MET PUB
32 EDU1 | Schools/Libraries High School MAS PUB
33 EDU2 [ Colleges/Universities College Classroom MAS PUB
34 n/a n/a Automobiles AUTO n/a
Notes:

1. Abbreviations for Structures: RES - residential; WOOD - wood or steel frame; MAS - masonry bearing; and
MET - metal frame.
2. Residential structures can be classified as: 1-story pier; 2-story pier; 1-story slab; 2-story slab; and mobile home.
3. Abbreviations for Contents: EAT - eating and recreation; GRO - grocery and gas station; MULTI - multifamily

residences; PROF - professional buildings; PUB - public and semi-public; REP - repairs and home use; RET - retail
and personal services; and WAR - warehouse and contractor services.
4. Private autos were estimated external to HAZUS-MH Program.
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Adjustments to Estimates. During the analysis, two issues were considered in regards to
structure valuations. First, the HAZUS-MH building stock is valued at 2002 price levels. The
forthcoming release of a revised version of the model will include 2005 price levels; however,
factors were not readily available from HAZUS to index the 2002 to 2005 prices. To compensate
for the price level changes, index values from the Marshall and Swift building cost database
were used to escalate structure values to 2005 levels.

The second valuation issue is in the accuracy of the general building stock database, which is
a national dataset. The national dataset is intended for use in gross assessments of potential
hazard damages. These gross analyses are identified as Level 1 studies in the HAZUS
documentation. Model developers recommend using region-specific datasets to improve the
accuracy of the value estimates. In order to validate the values assigned to the HAZUS-MH
residential building stock, the total depreciated exposure value for each census block was
compared to the depreciated replacement cost that was calculated by Army Corps of Engineers
personnel. Corps personnel utilized aerial photography and conducted field surveys to collect
site-specific structure characteristics to calculate the depreciated replacement value using the
Marshall and Swift Valuation Service. A sampling of city blocks from the actual structure
inventories compiled as part of previous feasibility studies in the five-parish area was used in the
comparison. For the HAZUS-MH non-residential building stock, a comparison was made for
larger areas such as census tracts or portions of a previous study area. The total depreciated
exposure value for each census block for residential occupancies and each census tract for non-
residential occupancies was compared to the aggregated Marshall and Swift value for the
sampled city blocks or tracts, and the difference in the two values was used to calculate
confidence intervals for the HAZUS-MH residential and non-residential occupancy data.
Tables 1-8 and 1-9 compare the residential and non-residential HAZUS-MH depreciated
exposure values to the Marshall and Swift depreciated replacement values.
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Table 1-8
Comparison of Residential HAZUS-MH Depreciated Exposure Value to Corps Field
Surveys Using Marshall and Swift Valuation Service 2002 Price Level

Depreciated Exposure

Depreciated Replacement

Number | Census Block Parish Value HAZUS-MH Value Field Inventory Difference

1 220870306021032 | St. Bernard $ 728,000 $ 1,294,221 $ (566,221)
2 220870306021014 | St. Bernard $ 1,176,000 $ 942,950 $ 233,050
3 220870306021016 | St. Bernard $ 1,681,000 $ 2,303,684 $ (622,684)
4 220870306021036 | St. Bernard $ 4,251,000 $ 1,432,831 $ 2,818,169
5 220870306021030 | St. Bernard $ 1,401,000 $ 1,546,355 $ (145,355)
6 220870306021029 | St. Bernard $ 1,513,000 $ 2,223,083 $ (710,083)
7 220870306021012 | St. Bernard $ 2,923,000 $2,104,181 $ 818,819
8 220870306021031 | St. Bernard $ 1,661,000 $ 2,440,194 $ (779,194)
9 220750502003004 | Plagquemines $ 2,503,000 $ 2,339,628 $ 163,372
10 220750502002015 | Plaquemines $ 2,101,000 $ 3,798,160 $ (1,697,160)
1 220750502002022 | Plaguemines $ 2,243,000 $ 2,302,430 $ (59,430)
12 220750502002021 | Plaquemines $ 1,614,237 $ 2,302,430 $ (688,193)
13 220750502002019 | Plaquemines $ 1,828,000 $ 2,008,494 $ (180,494)
14 220750502002018 | Plaguemines $ 1,864,000 $ 1,646,512 $ 217,488
15 220750502005031 | Plaquemines $ 2,104,000 $ 1,512,835 $ 591,165
16 220510249002002 | Jefferson $ 1,968,000 $ 967,482 $ 1,000,518
17 220510249002003 | Jefferson $ 1,010,000 $ 1,938,629 $ (928,629)
18 220510244001018 | Jefferson $ 519,000 $ 390,854 $ 128,146
19 220510244001008 | Jefferson $ 1,798,000 $ 1,547,511 $ 250,489
20 220510226003006 | Jefferson $ 1,069,000 $ 1,953,991 $ (884,991)
21 220510248005004 | Jefferson $ 1,069,000 $ 1,973,531 $ (904,531)
22 220510244002005 | Jefferson $ 1,255,000 $ 1,377,647 $ (122,647)
23 220510244002002 | Jefferson $ 1,907,000 $ 929,545 $ 977,455
24 220510244001008 | Jefferson $ 1,798,000 $ 1,681,973 $ 116,027
25 220510226001015 | Jefferson $ 1,891,000 $ 3,115,660 $ (1,224,660)
26 220510226001001 | Jefferson $ 6,173,000 $6,104,721 $ 68,279
27 220510226002009 | Jefferson $ 3,517,000 $ 4,054,358 $ (537,358)
28 220890623012008 | St. Charles $ 2,742,000 $ 2,503,631 $ 238,369
29 220890623012009 | St. Charles $ 6,072,000 $ 5,692,206 $ 379,794
30 220890625002011 | St. Charles $ 2,308,000 $ 5,373,047 $ (3,065,047)
31 220890625002012 | St. Charles $ 1,477,000 $ 3,425,331 $ (1,948,331)
32 220890625002013 | St. Charles $ 832,000 $ 2,151,518 $ (1,319,518)
33 220890625002027 | St. Charles $ 1,663,000 $ 1,741,288 $ (78,288)
34 220890625004015 | St. Charles $ 487,000 $ 1,316,601 $ (829,601)
35 220710099002013 | Orleans $ 771,000 $ 760,244 $ 10,756
36 220701010004000 | Orleans $ 1,033,000 $ 707,280 $ 325,720
37 220710076033031 | Orleans $ 1,566,000 $ 4,539,868 $ (2,973,868)
38 220710065003017 | Orleans $ 1,240,000 $ 1,440,936 $ (200,936)
39 220710054003028 | Orleans $ 1,298,000 $ 1,497,375 $ (199,375)
40 220710025012003 | Orleans $ 909,000 $ 646,063 $ 262,937

Total $ 75,963,237 $ 88,029,277 | $ (12,066,040)
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Table 1-9

Comparison of Non-Residential HAZUS-MH Depreciated Exposure Value to Corps Field
Surveys Using Marshall and Swift Valuation Service 2002 Price Level (Dollars in

Thousands)

Census Tracts & Depreciated Exposure Depreciated Replacement

Study Areas Area Parish Value HAZUS-MH Value-Field Inventory Difference
44.02 London Ave. | Orleans $215 $0 $215
33.06 London Ave. | Orleans $1,104 $0 $1,104
33.02 London Ave. | Orleans $9,755 $9,221 $534
33.01 London Ave. | Orleans $2,604 $10,297 ($7,693)
41 London Ave. | Orleans $13,931 $3,860 $10,071
44.01 London Ave. | Orleans $956 $7,275 ($6,319)
40 London Ave. | Orleans $216 $22,525 ($22,309)
37.01 London Ave. | Orleans $4,204 $23,168 ($18,964)
38 London Ave. | Orleans $7,456 $28,124 ($20,668)
42 London Ave. | Orleans $28,495 $60,295 ($31,800)
33.06 London Ave. | Orleans $1,104 $0 $1,104
33.05 London Ave. | Orleans $1,324 $6,812 ($5,488)
33.07 London Ave. | Orleans $166 $3,956 ($3,790)
30 London Ave. | Orleans $163 $2,138 ($1,975)
35 London Ave. | Orleans $636 $6,584 ($5,948)
36 London Ave. | Orleans $1,499 $6,541 ($5,042)
37.02 London Ave. | Orleans $9,629 $10,131 ($502)
45 London Ave. | Orleans $3,315 $10,191 ($6,876)
39 London Ave. | Orleans $1,594 $42,141 ($40,547)
26 London Ave. | Orleans $3,655 $7,716 ($4,061)
27 London Ave. | Orleans $1,958 $6,832 ($4,874)
28 London Ave. | Orleans $217 $3,438 ($3,221)
29 London Ave. | Orleans $864 $3,190 ($2,326)
34 London Ave. | Orleans $3,571 $8,632 ($5,061)
17.01 Peoples Ave. | Orleans $1,556 $26,436 ($24,880)
23 Peoples Ave. | Orleans $3,053 $14,957 ($11,904)
25.02 Peoples Ave. | Orleans $1,927 $1,686 $241
25.01 Peoples Ave. | Orleans $2,112 $9,530 ($7,418)
33.03 Peoples Ave. | Orleans $592 $2,904 ($2,312)
33.04 Peoples Ave. | Orleans $1,008 $1,868 ($860)
Hoey's Basin Old Metairie | Jefferson $79,000 $120,796 ($41,796)
East Bank Elmwood Jefferson $88,670 $83,526 $5,144
St. Bernard Chalmette St. Bernard $76,083 $121,856 ($45,773)
East Bank Ormond St. Charles $28,332 $163,701 ($135,369)
Total $380,964 $830,327 ($449,363)

The actual depreciated replacement values of residential occupancies calculated using field
surveys and the Marshall and Swift Valuation Service for those portions of the five-parish area
that were sampled were found to be approximately 16 percent higher than the depreciated
exposure values calculated by the HAZUS-MH program. The actual depreciated replacement
values of the non-residential occupancies in those portions of the five-parish area that were
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sampled were found to be approximately 118 percent higher than the depreciated exposure
values calculated by the HAZUS-MH program. In order to account for this underestimation, the
damages for each stage were increased by approximately 16 percent for residential occupancies
and approximately 118 percent for non-residential occupancies. Table 1-10 shows the adjustment
in the HAZUS-MH values to account for underestimated and updating to 2005 price levels.

TABLE 1-10
ADJUSTMENTS TO HAZUS-MH FOR UNDER ESTIMATE VALUES AND UPDATE TO 2005
PRICES

Category Under Estimate Adjustment Update from 2002 to 2005 Prices
Single Family Residential 1.16 1.19
Multi-Family Residential 1.16 1.16
Mobile Homes 1.16 1.19
Commercial 2.18 1.16
Industrial 2.18 1.17
Public 2.18 1.16
Vehicles 1.00 1.00

The results of the adjustments to the HAZUS-MH exposure values for under estimation of
exposed property and to 2005 price levels is shown in Table 1-11. These values are an estimate
of the aggregated depreciated replacement value for property in the five parish region. Note that
only the portion of Plaquemines Parish in the immediate New Orleans is included.

Table 1-11

Adjusted Property Exposure Values

Exposure Category Depreciated Replacement Value ($ millions 2005)

Single Family Residential 52,660.5
Multi-family Residential 12,820.7
Mobile Homes 163.2
Commercial 18,916.6
Industrial 3,804.1
Public 1,739.7
Vehicles 3,876.3
Total 93,981.0

Stage-Damage Relationships. The descriptions of the inputs to the GIS model have, thus
far, included elevation data, structure inventory and valuation data, and depth-damage
relationships. The model used these inputs to generate a stage-damage relationship for each
census block. Flood damages are calculated at one-foot increments from the beginning damage
elevation to an elevation where damages for all the structural categories have reached a
maximum. In order to insure that this maximum had been reached, the maximum height of a slab
foundation or of a pier foundation in each census block was added to the maximum depth of
flooding (15 feet) included in the depth-damage relationships. Damages were calculated for
seven damage categories including: single-family residential, multi-family residential,
manufactured housing/mobile homes, commercial, industrial, public, agricultural, and vehicles.
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Aggregated Stage-Damage by Drainage Basin

After being adjusted for uncertainty and updated to 2005 price-levels, the stage-damage
relationships developed by the GIS model were used to calculate the flood damages that
occurred in the five-parish area as a result of Hurricane Katrina.

The stage-damage relationships developed for each census block were aggregated into one stage-
damage relationship for each drainage basin in the five-parish area. The approach to developing
the drainage basins is covered in Volume VI. The locations of the drainage basins in the five-
parish area are shown in Figure 1-3.

Figure 1-3. Drainage Basin Map

An example of the resulting stage-damage relationship for an individual drainage basin is
shown in Table 1-12. These relationships were estimated for each of the drainage basins.
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Table 1-12
Example Stage-Damage Relationships for a Drainage Basin ($million 2005)

Water Elevation Basin Single Family Multifamily Mobile

NAVDS88 (2004.65) | Name Residential Residential Home Commercial | Industrial | Public | Vehicles
-10 JE2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-9 JE2 0.2 0.0 0.0 0.7 0.0 0.0 0.0
-8 JE2 0.3 0.0 0.0 0.7 0.0 0.0 0.0
-7 JE2 1.2 0.0 0.0 1.1 0.0 0.0 0.1

-6 JE2 2.6 0.2 0.0 4.9 0.1 0.0 0.4
-5 JE2 224 29 0.0 10.5 1.5 1.4 13.1
-4 JE2 218.7 60.7 0.1 102.3 7.2 2.6 79.1
-3 JE2 953.8 317.9 0.4 668.6 50.2 26.9 172.6
-2 JE2 1,593.6 4571 0.7 995.1 81.5 40.6 2253
-1 JE2 1,826.1 508.3 1.1 1,126.4 99.9 47.3 248.4
0 JE2 2,033.8 560.4 11 1,194.6 122.7 49.1 266.5
1 JE2 2,224.2 588.4 1.2 1,225.5 133.2 50.4 283.4
2 JE2 2,400.8 617.6 1.2 1,243.3 137.7 50.9 300.4
3 JE2 2,550.7 650.6 1.3 1,285.0 141.4 53.0 312.2
4 JE2 2,691.0 683.0 1.3 1,336.2 146.1 57.3 322.6
5 JE2 2,853.5 721.6 1.3 1,378.9 152.7 62.5 329.0
6 JE2 3,006.5 749.3 1.3 1,413.7 158.5 75.5 332.1
7 JE2 3,071.6 766.4 1.3 1,443.8 164.2 84.7 332.7
8 JE2 3,105.4 786.0 1.3 1,462.9 167.9 87.6 332.8
9 JE2 3,132.4 821.3 1.3 1,530.2 170.4 91.2 332.8
10 JE2 3,156.0 846.0 1.3 1,5673.3 171.9 94.5 332.8
11 JE2 3,173.7 852.7 1.3 1,586.9 172.6 95.7 332.8
12 JE2 3,188.4 857.7 1.3 1,593.5 173.2 96.3 332.8
13 JE2 3,199.7 860.7 1.3 1,597.4 173.5 97.4 332.8
14 JE2 3,207.6 862.9 1.3 1,600.3 173.9 98.9 332.8

Estimates of Flood Losses from Hurricane Katrina.

The estimates of Katrina direct property damage, except for infrastructure, were based on the
27 stage-damage relationships such as the show in Table 1-12. The Interior Drainage modeling,
developed was part of IPET, provided the model stages for each basin in the five-parish area.
The damages for each drainage basin were then combined in order to develop the total damages
to the five-parish area. Table 1-13 shows the estimated average direct flood damage from Katrina
by the basic damage categories for each of the flooded basins. These estimates do not include
damage to infrastructure as it is not available by geographic area. The additional infrastructure
damage is discussed in the next section.
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Table 1-13
Estimates of Katrina Direct Flood Losses by Category and Drainage Basin ($million
2005)

Water Surface

Elevation
Basin | NAVD88 Single Family | Multifamily Mobile
Name | (2004.65) Residential Residential Home Commercial | Industrial | Public | Vehicles | Total
JE2 -4.1 199.1 55.0 0.1 93.1 6.7 2.5 72.5 428.8
NOE1 3.8 0.3 0.2 0.1 0.8 8.9 0.0 0.1 10.2
NOE2 -0.3 76.3 26.4 0.0 2.8 0.8 0.0 9.5 115.7
NOE3 1.7 262.2 83.0 0.9 44.8 42.0 22.3 26.7 481.9
NOE4 7.6 3.8 2.1 0.7 46.9 2.7 0.4 0.5 57.1
NOES5 -0.8 3,019.3 580.1 1.0 648.3 64.7 50.9 272.3 | 4,636.6
OM1 2.6 1,600.3 260.2 1.0 86.3 4.3 17.9 160.1 | 2,130.2
Oom2 3.2 1,196.5 191.1 0.1 84.6 6.8 7.1 109.5( 1,595.7
OomM3 3.8 1,344.4 351.5 0.1 97.9 6.2 9.8 1559 1,965.8
Oom4 23 283.4 9.6 0.0 22.4 3.5 0.1 22.7 341.8
OM5 2.6 1,379.5 826.4 0.1 663.7 166.7 56.1 284.3 | 3,376.8
SB1 10.5 1,679.0 326.4 1.2 331.9 44.9 28.0 150.7 | 2,562.1
SB3 10.9 1,904.1 120.5 15.2 138.8 60.3 15.0 130.1 | 2,383.9
SB4 11.2 367.8 14.7 34.3 30.5 6.5 4.5 34.1 492.3
Total 13,315.9 2,847.2 54.7 2,292.6 4249 | 2146 1,429.0]20,579.0

Damage to Infrastructure

Infrastructure damage was an important source of direct economic losses from Hurricane
Katrina. This section tabulates (to the extent information was available) monetary costs for
damages, measured by the cost of repair or replacement of significant infrastructure assets. The
values are not reported by drainage basin and reflect only the impacts of Hurricane Katrina
unless otherwise noted. As with other investigations for direct damages or costs attributable to
Hurricane Katrina within the framework for IPET studies, the area of consideration was
primarily limited to the five (5) parish area of Orleans, St. Bernard, Plaquemines, Jefferson, and
St. Charles parishes.

The estimation of impacts to infrastructure from Hurricane Katrina is difficult to estimate for
some categories of infrastructure due to the follow-on occurrence of Hurricane Rita. Most
impacts from Hurricane Rita were incurred in areas west of the New Orleans metropolitan area
with some additional damages imposed by associated rainfall and some reflooding due to
weakened levees and previously saturated ground areas. Available information indicates that for
the five (5) parishes, infrastructure damages were due mostly to Hurricane Katrina.

A primary objective for IPET studies was to estimate damages based on effects of flooding
but acknowledge other effects such as wind and rainfall associated with hurricane conditions.
For some infrastructure items, this posed little difficulty but for others it was extremely difficult
or simply not practical. In the case of electrical utilities, a significant loss was due to the
downing of utility poles and supported transmission lines plus the destruction of substations.
Certainly, some of the loss of utility poles and lines was due to wind alone. In other cases, the
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saturation of soils compromised the foundational support and led to toppling of above-ground
lines.

To provide some context of magnitude of overall hurricane impacts to infrastructure statistics
on electric service were obtained from Entergy, the primary regional electric public utility.
Table 1-14 shows the loss of customer base for each of the five parishes under study. The net
total loss of customers (households and businesses) across the five parish area as of December
2005 was approximately 32 percent compared to the pre-Katrina levels. St. Bernard Parish
incurred the greatest loss of neighborhood occupancy measured by percentages with a loss
customers using electricity of over 99 percent from the pre-Katrina level. Orleans Parish exhibits
the greatest absolute loss with total customers declining by more than 97,000 customers.

Table 1-14
Impact of Hurricane Katrina Electrical Utility Services — Change in Customer Base

Total Number of Total Number of Customers | Difference in Percentage Loss or Gain
Parish Customers Pre-Katrina | as of December 2005 Customer Base in Customer Base
Jefferson Parish 210,025 201,897 8,146 -3.9%
Orleans Parish 205,466 97,357 108,109 -52.6%
Plaguemines 14,164 6,689 7,475 -52.8%
Parish
St. Bernard 29,145 178 28,967 -99.4%
Parish
St. Charles 21,082 20,935 147 -0.7%
Parish
Total 479,882 327,056 152,844 -31.8%

Sources: Entergy. (2006); FEMA, (2006a).

The dollar value of damage to infrastructure primarily is in terms of full replacement or
repair costs in 2005 dollars.

The assessment of infrastructure direct damage followed both a top-down and bottom-up
approach for inquiry and data compilation. Top-down inquiries involved internet searches for
information in addition to contact with the Federal Emergency Management Agency (FEMA)
and various state-level agencies within the State of Louisiana. Bottom-up research involved
direct contact with representatives of municipalities and Parish governments in addition to
contact with companies or entities who own or are charged with management and operation of
significant infrastructure assets. Due to the variability of estimates over time as they are
corrected or refined, efforts to compile information were iterative with initial estimation
followed by subsequent investigation and contact with sources to determine current more current
or presently available estimates.

Summary of Katrina Infrastructure Repair Cost

The total infrastructure damages from Katrina for the five parish area are summarized in
Table 1-15. From the table, Katrina caused an estimated $6.0 to $6.7 billion dollars in damage to
infrastructure in the area. The categories with the most damages are levees and floodwalls,
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roadway networks and assets of the regional electrical transmission grid. Together, hurricane-
related flooding damages to these categories of infrastructure total $3.6 to $4.1 billion dollars.

Table 1-15

Impact of Hurricane Katrina to Infrastructure by Category

Infrastructure Category $Millions 2005

Roads, Pavements & Bridges $890 To $1,119
Railroad Line Access $48 To $65
Regional Airport Facilities $67 To $73
Electrical Distribution & Transmission Grid $860 To $980
Gas (Line) Distribution $490 To $515
Drainage, Sewage & Potable Water Services $690 To $740
Telecommunications Networks $290 To $320
Public Transit (Vehicles & Equipment) $690 To $730
Waterborne Navigation $140 To $170
Repair to Levee & Floodwall Systems $1,800 To $2,000
Total(s) $5.965 To $6,712

* Estimates for damages or losses primarily limited to flooding in the five-parish area defined for IPET studies with exception of
estimates for regional airport facilities and damages to roads, pavements and bridges which includes damages to interstate
bridges and connectors between the city of New Orleans and Slidell, Louisiana.

Sources: FEMA. (2006b); NEMIS. (2006); LRA. (2006); USACE. (2006b)

Considerable uncertainty still exists for some categories in Table 1-15, such as damages to
roads and pavements. This is preliminary due to lagging nature and limited availability for some
estimates. Roads, pavements, and roadway structures often do not exhibit immediate or
obviously significant damage. This damage is revealed some period after the occurrence of
inundation as vehicular traffic returns.

An additional damage category is debris removal although some of this cost may be included
as part of the estimated direct property loss. Debris removal, disposal, and containment for the
area will require movement of approximately 19 to 20 million cubic yards of material with a
total estimated cost ranging from $716 to nearly $830 million dollars (USACE, 2006b).

Available estimates for damages or costs to infrastructure reveal significant impacts due to
Hurricane Katrina. The damage to infrastructure will likely slow the recovery of population and
business activities.

Comparison of Katrina Estimates for Direct Property Losses from Hypothetical Scenarios

Table 1-16 displays the estimated mean damages for each drainage basin for Katrina and the
three hypothetical levee, floodwall, and pump performance scenarios. Figure 1-4 shows a
comparison of the model Katrina direct property losses as a percent of depreciated replacement
property value by for each census block for actual Katrina and Hypothetical Scenario #2.
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Table 1-16

Comparison of Estimated Mean Losses from Katrina with Hypothetical Scenarios
($millions 2005)

Hypothetical Katrina
Hypothetical Katrina Scenario #2 Hypothetical Katrina
Scenario #1 (Resilient Levees and Scenario #3
Katrina Model (Resilient Levees) Pumps) (Resilient Floodwalls)
Property Property Property Property
Loss Loss Loss Loss
) Water Estimate Water Estimate Water Estimate Water Estimate
Basin Surface ($millions Surface ($millions Surface ($millions Surface ($millions
Name Elevation 2005) Elevation 2005) Elevation 2005) Elevation 2005)
JE2 -4.10 428.8 -4.10 428.8 -7.00 8.1 -4.10 428.8
NOE1 3.80 10.2 2.90 9.0 1.90 7.8 3.80 10.2
NOE2 -0.30 115.7 -1.00 116.3 -4.90 2.4 -0.30 115.7
NOE3 1.70 481.9 -2.90 54.6 -0.60 379.4 1.70 481.9
NOE4 7.60 57.1 7.10 56.7 7.00 56.6 7.60 57.1
NOE5 -0.80 4,636.6 -1.80 4,209.0 -3.90 3,123.5 -0.80 4,636.6
OM1 2.60 2,130.2 -0.90 1,695.0 -5.10 132.7 0.0 1,713.2
OM2 3.20 1,595.7 -2.50 962.1 -5.00 677.1 -2.70 930.9
OM3 3.80 1,965.8 3.10 1,740.8 2.90 1,674.3 3.80 1,965.8
OM4 2.30 341.8 0.10 149.8 -1.50 48.1 0.10 149.8
OMS5 2.60 3,376.8 -0.80 924.6 -2.00 785.0 -0.40 1,203.9
SB1 10.50 2,562.1 4.20 1,774.9 3.90 1,700.2 10.50 2,562.1
SB3 10.90 2,383.9 3.70 1,412.1 3.70 1,412.1 10.90 2,383.9
SB4 11.20 4923 6.60 2533 6.40 232.2 11.20 492.3
Total 20,579.0 13,787.0 10,231.4 17,132.3

rainwater.

Does not include infrastructure losses.

Note: The water surface elevation for JE2 is set to produce flood damages of zero assuming that the pumps could evacuate the
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Figure 1-4. Percent of Property Damaged--Comparison of Model Results for Katrina Flooding (left) and
Hypothetical Scenario #2, Resilient Levees and Pumps (right)
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Comparison of Results to Other Published Estimates

In order to assess the accuracy of the model, the flood damages to residential properties
calculated using the GIS model were compared to the actual FEMA-insured residential flood
losses by zip code in the New Orleans area. To compensate for uninsured flood losses, the actual
insured losses were increased by the percentage of uninsured homes that had incurred flood
damages. Table 1-17 displays the total residential flood damages as calculated using the GIS
model, the insured flood claims, and adjusted flood claims by zip code in the New Orleans area.
The adjusted flood claims are approximately $1.5 billion (10 percent) less than the model
estimates; however, the model estimates do not include Plaquemines Parish. The comparison of
the published residential flood insurance claims with the model results suggests that the
predicted damage estimates reasonably represent other third-party estimates.
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Table 1-17
Comparison of Katrina Residential Flood Claims and Model Estimated Residential
Losses ($millions 2005)

Percent of Model
Insured Flooded Adjusted Estimated
Zip Number Losses Homes Losses Losses
Parish Code Area of Claims ($Millions) Insured ($Millions) ($Millions)
Jefferson 70001 | Metairie 5,351 202.8 81 250.3 118.9
Jefferson 70005 | Metairie 4,607 264.4 81 326.4 178.5
Jefferson 70121 | Jefferson 1,202 14.2 81 17.5 41.6
Total 11,160 481.3 594.2 339.0
Orleans 70112 | French Quarter 439 24.2 68** 35.6 47.5
Orleans 70113 | French Quarter 661 22.4 68** 32.9 94.7
Orleans 70115 | Uptown 3,726 132.5 68** 194.8 323.0
Orleans 70116 | New Orleans 1,535 43.6 65 67.1 165.4
Orleans 70117 | 9thWard/Bywater 5,393 360.5 43 838.4 1,322.8
Orleans 70118 | Carrollton 4,522 249.3 68** 366.6 531.2
Orleans 70119 | Mid-City 6,604 518.1 51 1,015.8 1,005.0
Orleans 70122 | Gentilly 9,282 961.1 69 1,393.0 1,861.8
Orleans 70124 | Lakeview 7,399 1,225.4 78 1,571.0 1,389.1
Orleans 70125 | Broadmoor 3,426 366.1 68** 538.4 577.2
Orleans 70126 | Eastern New 7,670 819.3 77 1,064.0 1,581.8
Orleans
Orleans 70127 | Eastern New 5,358 623.9 77 810.3 1,163.1
Orleans
Orleans 70128 | Eastern New 5,251 693.3 77 900.4 1,095.4
Orleans
Orleans 70129 | Eastern New 2,158 220.1 77 285.8 404.8
Orleans
Orleans 70130 | Garden District 844 10.4 68** 15.3 0.0
Orleans 70148 | New Orleans - - 68** 0.0 0.0
Total 64,268 6,270.1 9,129.3 11,562.9
Plaguemines | 70041 Buras 878 82.4 35 235.4 *
Plaquemines | 70083 | Port Sulphur 618 455 35 130.1 *
Plaguemines | 70091 | Venice 143 144 35 41.2 *
Plaquemines | 70040 | Braithwaite 255 36.7 35 105.0 *
Total 1,894 179.1 511.7 *
St. Bernard 70032 | Arabi 2,626 313.1 65 481.7 376.6
St. Bernard 70043 | Chalmette 8,175 1,114.0 65 1,713.8 1,484.4
St. Bernard 70075 | Meraux 2,198 349.9 65 538.3 573.3
St. Bernard 70085 | St. Bernard 1,077 135.3 65 208.1 126.1
St. Bernard 70092 | Violet 1,775 230.5 65 354.7 517.4
Total 15,851 2,142.8 3,296.6 3,077.7
Grand Total 93,173 9,073.3 13,531.8 14,979.6

Source: Mietrodt (2006)
Note 1: Asterisk (*) indicates the model value was not estimated for Katrina flooding.
Note 2: The double asterisk (**) indicates value is the average for the Parish.

Volume VII The Consequences — Technical Appendix VII-1-27
This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Approach to Quantifying Uncertainty in Stage-Damage Estimates

The stage-damage estimates are developed for a range of flood elevations for 27 storage
areas or drainage basins. The highest resolution of measurement of damageable property is the
census block. Within each census block, estimates of the number and value of damageable
property for residential, commercial, industrial, public and vehicles were developed. These
values were combined with depth-percent damage for each of the occupancy categories to
estimate economic losses at each level of flooding within the drainage basin. Several issues
within this calculation contribute to uncertainty in estimated damage at each stage.

The approach to estimating damages is at a much higher level of aggregation than typically
used by the Corps in evaluating a flood damage reduction project. Traditionally, Corps
economists inventory all structures in the study area. This inventory includes information on the
type of structure, its construction and its use. Each of these is important in selecting the
appropriate damage function to apply to predict damages from different levels of flooding.
Estimates of the depreciated replacement value for each structure are developed using tools such
as Marshall & Swift Residential Estimator. The first floor elevation of each structure is measured
using surveyors, topographic maps, or other methods. Using all of this information economists
develop stage-damage relationships for a range of flood stages. Figure 1-5 shows the basic flow
of data in developing stage-damage with uncertainty. These are aggregated damages from the
individual structure damage for each flood stage evaluated. Each of the measurements that are
part of this analysis introduces some error. For instance, the method of measuring the elevation
of a specific point in the floodplain, the spot elevation, has an error based on the method. The
Corps has developed tools and methods to quantify these errors and to combine them in a
statistically valid way for this detailed method.

In the case of the IPET study, this detailed evaluation starting at the individual structure level
is not feasible. Instead, the analysis starts at the census block. This means that structures and
values have been aggregated to that level of resolution. Additionally, depths are representative
for the entire census block. The basic approach to identifying and quantifying uncertainties is
described below.

Uncertainty in the Depth of Flooding

The first issue is the error in the depth of flooding. Depth is based on the difference between
a water surface elevation or stage of the water and the first floor elevation. The first floor
elevation is based on the ground elevation plus the foundation height or

First Floor Elevation = Ground Elevation + Foundation Height

Therefore, several things can contribute to the error in depth of water above the first floor.

VII-1-28 Volume VII The Consequences — Technical Appendix
This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Structure
First Floor

Elevation

=gy an

A

Elevation

Depth of Water

over Z N B Flood Water
First Floor Surface Elevation
Depth
Structure Structure Content to Content Content
Depth Value Structure Value Value Depth
Damage Ratio Damage
ﬁ HA 4\ P
Depth Strudure Content Content Depth
\
Structure Content
Damage Damage
\
<
o
[y}
=
<
[m]

Stage
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The accuracy of spot elevation for each point in the census block contributes some error.
Each pixel in the raster image of the DEM has a ground elevation. The DEM used is that
developed by IPET using the latest Lidar. At this point in time, this accuracy has not been
officially quantified. Based on communication with the Datum and DEM developers an accuracy
of 90% within +/- 1-foot was considered reasonable (Garster, 2006). Assuming that the error in
ground elevation is normally distributed, the error in ground elevation has a mean of zero and a
variance of 0.37. This represents a fundamental error that is common to all spot elevations. It is
assumed that this error is same for all spot elevations.

A second source of error in ground elevate arises from representing the elevation in a census
block by a single value. Because a census block represents a spatial area, the ground elevation is
variable across the block. However, the ground elevation must be represented by a single value.
For each census block, the mean, minimum, and maximum ground elevation is calculated from
the spot elevations extracted from the DEM... This represents an additive error to the underlying
ground elevation errors. Ideally, estimates of error in damages could be computed at the census
block level using the elevation variability because each census block can have a different range
of spot ground elevations. Given the time available, this approach is not feasible. Instead, a
single average standard deviation is approximated to represent the variability of ground elevation
across each census block. The range of spot elevations across each census block is assumed to
represent a 99.5% confidence interval or approximately 6 standard deviations. Equation 1
represents the computation of the approximate standard deviation of ground elevation across
each census block.

CBi max - CBimin / 6 ~ SD; (1)

Equation 2 shows how these were averaged to develop a single approximate standard
deviation for the variability of ground elevation.

N

Y (CBi,max—CBi,min)/6

d ~ the average standard deviation of ground elevations across all census blocks  (2)
N

For the approximate 20,000 census blocks in the five parishes, this value computed using (2)
is 0.82 feet or variance of 0.67.

The variance in the ground elevation for a census block, assuming independence between the
two sources of error, is the sum of the variances or

Variance of Error CB Elevation
= Variance Error Spot Elevation + Variance Spot CB Elevation 3)
=0.37+0.67 = 1.04 and

Standard Deviation = +/0.37 +0.67 = 1.02 feet.

Note that this value is assumed constant across all census blocks.
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From the above, the ground elevation for each census block can be represented by a normal
distribution with the mean equal to the mean computed from the spot elevations and a standard
deviation equal to 1.02 feet.

As noted above, the depth of flooding is the difference between the water stage and the first
floor elevation, where the first floor elevation is equal to the ground elevation plus the
foundation height. The uncertainty in the foundation height adds an additional error in the
estimate of flood depth. Estimates of foundation height were based on previous Corps of
Engineers surveys. Two types of foundations are common in the study area: pier and slab on
grade. In the computation of damage, these heights and the proportion of structures with each
foundation type were used to proportion the census block value of damageable property.
However, this uncertainty and its contribution to the uncertainty in flood losses are not
quantified. Therefore, the uncertainty in damage is underestimated.

Uncertainty in Depth-Damage Relationships

In traditional Corps of Engineers flood damage analysis, the depth of flooding provides the
quantity to lookup a percentage of value damaged from depth-damage relationships. There are
different relationships or curves depending on the type of structure, its construction, and its use.
In addition to mean values, confidence intervals around the mean percent damage are
established. These error bands typically are established by statistical means based on data and
the method for estimating damage. Incorporating this uncertainty was not feasible with the IPET
schedule and the nonlinear depth-damage functions. Therefore, this uncertainty and its
contribution to the uncertainty in flood losses are not quantified. Therefore, the uncertainty in
damage is underestimated.

Uncertainty in Value of Damageable Property

A final uncertainty that contributes to the uncertainty in flood damage is the value of the
damageable property. As noted earlier, flood damages estimated by the Corps of Engineers are
based on depreciated replacement values. The New Orleans District of the Corps of Engineers
has conducted several flood damage reduction studies requiring quantification of the uncertainty
in structure values. In general, they have relied on commercially available estimating software
such as that developed by Marshall & Swift. Based on these previous studies, estimates of the
standard deviation of the value, as a percentage of the mean value, were developed. These
percentages are shown in Table 1-18.
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Table 1-18

New Orleans District Standard Deviations of Structure
Value as Percentage of the Mean Value

Structure Type Standard Deviation as % of Mean

Mobile Home 1.4

Residential 1.4

Multi-Family 11.6

Commercial 11.6

Public 11.6

Warehouse 11.6

Recall that the damage at each flood stage is the damage in a category at a stage summed
across all census blocks in a drainage basin. That is mean damage at a stage is the sum of the
mean of damage at that stage in each census block. The variance of each damage quantity is the
squared product of value and the corresponding values from Table 1-18. If the uncertainty in
damage at a stage is independent across the census blocks in a drainage basin, the variance of the
total damage at a stage is the sum of the variances. In equation form, the variance in damage in a
census block is

VIXi]=(@X)? (4)

where X; is the damage in the i" census block at a stage and n is the value from Table 1-18.
Therefore, the variance in the sum of the damage in a drainage basin at a stage is

V[Xi+ Xot ..+ X ] =ZV(X) =22 X) =2’ =X, 2 (5)

Resultant Uncertainty

The foregoing describes two types of uncertainty. One type is the uncertainty in the depth of
water resulting from each flood stage. The second type is uncertainty in the dollar damage. The
first type is effectively the uncertainty in the stage at which damages begin or the zero damage
stage. The uncertainty is represented a shifting in the entire stage-damage relationship by the
amount of the error corresponding to the desired confidence. For a 90% confidence interval, this
means shifting the stage-damage curve up by approximately 2 feet, for the upper limit, and
shifting it down approximately 2 feet for the lower limit.

The results of the calculation in standard deviation in damages described above can be used
to develop a confidence interval for damage at each stage. This incorporates the second type of
uncertainty.

Ideally, the uncertainties would be conjoined during the damage computation process.
However, as noted above this was not possible. Therefore, the 90% confidence interval is
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approximated by shifting the 5% lower limit stage-damage up by 2 feet and shifting the 95%
upper limit down by 2 feet. Therefore, the confidence interval is only an approximation.

Table 1-19 shows the uncertainty in the estimated flooding losses from Hurricane Katrina by
each drainage basin and the total. These values do not include infrastructure damage which from
Table 1-15 represents an additional $6.0 to $6.7 million.

TABLE 1-19

ESTIMATED DIRECT PROPERTY LOSSES FROM FLOODING FROM HURRICANE
KATRINA BY DRAINAGE BASIN ($MILLIONS 2005)

Drainage Basin Water Surface Elevation Interior 5% Lower 95% Upper

Name Drainage Model Confidence Mean Confidence
JE2 -4.10 6.8 428.8 3,316.5
NOE1 3.80 6.4 10.2 12.7
NOE2 -0.30 711 115.7 131.3
NOE3 1.70 380.4 481.9 569.7
NOE4 7.60 50.8 57.1 63.6
NOES5 -0.80 3,567.0 4,636.6 5,142.1
OM1 2.60 1,788.9 2,130.2 2,429.9
OoMm2 3.20 1,382.4 1,595.7 1,797.0
OoM3 3.80 1,288.4 1,965.8 2,419.2
OomM4 2.30 159.3 341.8 681.7
OM5 2.60 1,878.7 3,376.8 5,306.3
SB1 10.50 2,418.8 2,562.1 2,658.5
SB3 10.90 2,153.4 2,383.9 2,515.8
SB4 11.20 4341 492.3 516.6
Total 15,586.5 20,579.0 27,560.9

Table 1-20 shows an example of the stage-damage relationship for total property direct
damage computed using the uncertainty methodology described above. Note that this does not
include infrastructure damage it cannot be assigned to a particular drainage basin yet. The
complete flood stage-total damage estimates with uncertainty for all drainage basins are provided
in Attachment A. These values were provided for the Risk and Reliability analysis of all risk
assessments of pre-Katrina conditions.
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Table 1-20

Example 90% Confidence Interval for Direct Damage for a Drainage Basin ($millions

2005)

Water Elevation Drainage Basin Name 5% LC Mean 95% UC

-4 JE1 0 0 0
-3 JE1 0 0 1
-2 JE1 0 0 10
-1 JE1 0 1 51
0 JE1 0 9 226
1 JE1 1 49 430
2 JE1 8 218 1,128
3 JE1 47 420 1,530
4 JE1 211 1,093 2,095
5 JE1 410 1,490 2,671
6 JE1 1,058 2,049 3,339
7 JE1 1,451 2,617 3,697
8 JE1 2,004 3,278 4,223
9 JE1 2,564 3,633 4,707
10 JE1 3,217 4,150 5,202
11 JE1 3,569 4,630 5,589

Figure 1-6 shows a graphic of stage-damage for the Orleans Metro 5 (OMS5) basin. Notice

that, of the uncertainties quantified, the DEM error and error introduced by representing the

elevation of a census block by a single value contribute the most. Only at high stages does the
uncertainty in value contribute significantly to overall uncertainty. The vertical line shows the
estimated Katrina peak stage in the basin.
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Figure 1-6. Stage-Damage with Uncertainty for Orleans Metro 5 (OM5) Drainage Basin—pre-Katrina
Conditions

Post-Katrina Stage-Damage
Background

An objective of the direct economic damage analysis is to develop potential stage-damage
curves that might represent the flood damage potential as of June 1, 2006. To do this requires
accounting for the severity of the Katrina damage and the amount of property loss recovery since
Katrina. In some areas flooded by Katrina, where water depths were low, recovery has been
almost complete. In other areas where water depths were high, little recovery or reinvestment has
taken place. It is extremely difficult and at the peril of the analyst to make general estimates the
amount of recovery. Nonetheless, some guidance exists in terms of what others have assumed
about recovery. The analysis conducted followed the basic parameters provided in the RAND
Gulf States Policy Institute published a report titled “The Repopulation of New Orleans after
Hurricane Katrina.” (McCarthy, 2006). In developing estimates of repopulation over time, the
authors relied on the depth of flooding as the basic determinant of the rate of population
recovery. Table 1-21 shows the recovery rates by depth assumed in the RAND report. The use of
these values resulted in an estimate of the March 2006 population of New Orleans of
approximately 155,000 people. This is within the range of other estimates.
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The June 2006 estimate of potential stage-property damage started with these assumptions.
However, the range of depths of flooding was expanded to include more depth of flooding

categories while preserving the basic concept.

Table 1-21
Estimated Repopulation Rates for New Orleans
Period Depth of Flooding Repopulation Rate (%)
December 2005 No flooding 65

<2 feet 20

24 feet 5

>4 feet 1
March 2006 No flooding 100

<2 feet 35

24 feet 15

>4 feet 5
September 2006 No flooding 110

<2 feet 75

24 feet 25

>4 feet 10
Source: McCarthy, 2006.

Table 1-22 shows the depth categories and damage recovery rates assumed in developing the
June 2006 stage-damage. A RAND category of <2 foot was subdivided into two categories:
<1 foot and 1 to 2 feet. Additionally, the >4 feet category was subdivided into three categories: 4
to 6 feet; 6 to 8 feet; and >8 feet. These categories are consistent with those used in social,
cultural and historic analysis of the impacts of Katrina the post-Katrina recovery. However, the
values of recovery rates are to some degree arbitrary and other rates may be justified. For the
estimate of the post Katrina stage-damage functions shown in this section, these rates are used.

Table 1-22
Assumed Property Recovery Rates by June 2006.
Period Depth of Flooding Property Recovery Rate (%)
June 2006 <1 feet 95
1-2 feet 50
2 - 4 feet 20
4 - 6 feet 5
6 - 8 feet
> 8 feet 0

Approach

The post-Katrina stage-damage tables and curves are estimated by the same drainage basin
definitions as the pre-Katrina values. Additionally, the estimation started with the same census
block approach. The Katrina depth grid was used to estimate the depth of flooding for each
census block. These depths were then used to select the census blocks that incurred damages
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within each of the categories shown in Table 1-22. For instance, within the Orleans Metro 5
drainage basin, 1535 census blocks had flooding of 1 foot or less while over 10,000 census
blocks were flooded. Table 1-23 shows the complete estimate of the number of the census blocks
flooded by Katrina by depth category.

From these selected census blocks, damages at each stage were aggregated to the drainage
basin level for each of the recovery category. This calculation determined the amount of the
Katrina damage within each depth category. This was repeated for each of the Katrina flood
depth categories.

For each resulting drainage basin stage-damage, the recovery factors from Table 1-22 were
applied. The recovered potential damage value was then aggregated at each stage. This provides
an estimate of the June 2006 potential property damage at each stage for all property damaged
estimated to have occurred from Katrina: the Katrina recovery. The last step in the process was
to adjust the potential pre-Katrina stage-damages by first subtracting the Katrina damage at each
stage and then adding the potential recovered damage at each stage. This was necessary because
the Katrina stage was not high enough to damage all the property in a drainage basin, at least for
some drainage basins.

Table 1-22
Number of Census Blocks within Each Drainage basin Flooded by Katrina by Depth
Category

Count Of Census Blocks within Katrina Flood Depth Category
Drainage basin Name 0-1feet | 1to 2 feet 2 to 4 feet 4 to 6 feet 6 to 8 feet > 8 feet
JE2 5 6 8 1 1 1
NOE2 1 2 2 10 19 7
NOE3 7 8 12 8 59 7
NOE4 18 3 0 0 0 0
NOE5 27 31 156 173 371 99
OM1 37 37 107 126 163 361
OM2 24 24 46 56 121 321
oM3 301 136 387 358 219 61
OoM4 63 51 72 50 9 1
OM5 1535 346 871 957 640 35
SB1 31 25 91 153 200 375
SB3 62 32 49 17 173 44
SB4 5 37 62 50 13 0

Note: The number of census blocks reported for JE2 may understate the number flooded by rain water and pump back-flow.

Therefore, for some property, recovery from flooding was not necessary so it contributed its
full damage potential to the post-Katrina, June 2006, stage-damage. Table 1-23 provides a
comparison of the pre-Katrina damage potential and the June 2006 damage potential by stage for
the OM2. The complete June 2006 flood stage-damage estimates with uncertainty, using this
procedure, are provided as Attachment B. These values, including uncertainty, were provided for
the Risk and Reliability analysis.
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Figure 1-7 shows the pre- and post-Katrina stage-damage with uncertainty for Orleans
Metro 5 (OMS).

Table 1-23
Example Stage-Damage Estimates for
Post-Katrina
Polder | Water Pre-Katrina Stage-Damage
Name Elevation || Stage-Damage June 2006
OM2 -11 0.0 0.0
OoM2 -10 0.0 0.0
OM2 -9 0.0 0.0
OM2 -8 0.0 0.0
OoM2 -7 2.0 0.0
OM2 -6 69.9 0.0
OM2 -5 347.6 0.0
OoM2 -4 6771 0.0
OM2 -3 884.1 0.2
OM2 -2 1,040.1 1.8
OoM2 -1 1,196.3 4.1
OoM2 0 1,260.9 6.9
OoM2 1 1,376.7 26.7
OoM2 2 1,482.4 443
OoM2 3 1,573.3 64.0
OoM2 4 1,685.3 103.2
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Figure 1-7. Stage-Damage with Uncertainty for Orleans Metro 5 (OM5) Drainage Basin—pre- and post-
Katrina Conditions
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Attachment A

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Property Base

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
-4 | JE1 0 0 0
-3 | JE1 0 0 1
-2 | JE1 0 0 10
-1 | JE1 0 1 51
0| JE1 0 9 226
1| JE1 1 49 430
2 | JE1 8 218 1,128
3| JE1 47 420 1,530
4 | JE1 211 1,003 2,095
5 | JE1 410 1,490 2,671
6 | JE1 1,058 | 2,049 3,339
7 | JE1 1,451 2,617 3,697
8 | JE1 2,004 | 3,278 4,223
9 | JE1 2,564 | 3,633 4,707
10 | JE1 3,217 | 4,150 5,202
11 | JE1 3,569 | 4,630 5,589
12 | JE1 4,078| 5122 5,812
13 | JE1 4,554 | 5,506 5,943
14 | JE1 5042 | 5,728 6,096
15 | JE1 5424 | 5,858 6,175
16 | JE1 5644 | 6,007 6,243
17 | JE1 5772| 6,085 6,315
18 | JE1 5919 6,152 6,386
19 | JE1 5996 | 6,223 6,439
20 | JE1 6,061 6,293 6,483
21| JE1 6,131 6,345 6,503
22 | JE1 6,200 | 6,388 6,520
23 | JE1 6,252 | 6,408 6,531
24 | JE1 6,293 | 6,425 6,537
25 | JE1 6,313 | 6,436 6,539
26 | JE1 6,330 | 6,442 6,539
27 | JE1 6,341 6,443 6,539
28 | JE1 6,347 | 6,444 6,539
29 | JE1 6,348 | 6,444 6,539
30 | JE1 6,348 | 6,444 6,539
31| JE1 6,348 | 6,444 6,539
32 | JE1 6,348 | 6,444 6,539
33 | JE1 6,348 | 6,444 6,539
34 | JE1 6,348 | 6,444 6,539
35 | JE1 6,348 | 6,444 6,539
-12 | JE2 0 0 0
-11 | JE2 0 0 1
-10 | JE2 0 0 1
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
-9 | JE2 0 1
-8 | JE2 0 1
-7 | JE2 1 2 54
-6 | JE2 1 8 479
-5 | JE2 2 52 2,223
-4 | JE2 7 471 3,438
-3 | JE2 50 2,190 3,905
-2 | JE2 462 3,394 4,278
-1 JE2 2,157 3,857 4,557
0| JE2 3,350 4,228 4,803
1[JE2 3,810 4,506 5,047
2| JE2 4,179 4,752 5,292
3| JE2 4,456 4,994 5,555
4| JE2 4,701 5,237 5,794
5| JE2 4,941 5,499 5,922
6 | JE2 5,183 5,737 6,002
7| JE2 5,444 5,865 6,140
8| JE2 5,680 5,944 6,238
9| JE2 5,807 6,080 6,278
10 | JE2 5,886 6,176 6,306
11| JE2 6,019 6,216 6,325
12 | JE2 6,114 6,243 6,340
13 | JE2 6,153 6,263 6,349
14 | JE2 6,180 6,278 6,355
15 | JE2 6,200 6,287 6,359
16 | JE2 6,215 6,292 6,362
17 | JE2 6,224 6,296 6,363
18 | JE2 6,229 6,299 6,363
19 | JE2 6,233 6,300 6,364
20 | JE2 6,236 6,301 6,364
21| JE2 6,237 6,301 6,364
22 | JE2 6,238 6,301 6,364
23 | JE2 6,238 6,301 6,364
24 | JE2 6,238 6,301 6,364
25| JE2 6,238 6,301 6,364
26 | JE2 6,238 6,301 6,364
27 | JE2 6,238 6,301 6,364
28 | JE2 6,238 6,301 6,364
-12 | JE3 0 0 0
-11 | JE3 0 0 0
-10 | JE3 0 0 4
-9 | JE3 0 0 38
-8 | JE3 0 4 121
-7 | JE3 0 36 527
-6 | JE3 3 116 2,369
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
-5 | JE3 33 515 6,223
-4 | JE3 112 2,336 8,402
-3 | JE3 503 6,174 9,215
-2 | JE3 2,303 8,346 9,690
-1 JE3 6,125 9,156 10,107
0|JE3 8,291 9,630 10,360
1[JE3 9,098 | 10,046 10,563
2| JE3 9,570 | 10,297 10,800
3| JE3 9,984 | 10,500 11,224
4 | JE3 10,235| 10,735 11,572
5| JE3 10,436 11,157 11,745
6 | JE3 10,670 11,503 11,876
7| JE3 11,090 11,675 12,020
8| JE3 11,435 11,805 12,098
9| JE3 11,606 11,948 12,122
10 | JE3 11,734 | 12,025 12,135
11| JE3 11,876 | 12,049 12,147
12 | JE3 11,952 | 12,062 12,154
13 | JE3 11,977 | 12,074 12,158
14 | JE3 11,990 | 12,081 12,160
15| JE3 12,001 12,085 12,162
16 | JE3 12,008 | 12,087 12,163
17 | JE3 12,012 | 12,089 12,163
18 | JE3 12,014 | 12,090 12,163
19| JE3 12,016 | 12,090 12,163
20 | JE3 12,017 | 12,091 12,163
21| JE3 12,018 | 12,091 12,163
22 | JE3 12,018 | 12,091 12,163
23 | JE3 12,018 | 12,091 12,163
24 | JE3 12,018 | 12,091 12,163
25| JE3 12,018 | 12,091 12,163
26 | JE3 12,018 | 12,091 12,163
27 | JE3 12,018 | 12,091 12,163
28 | JE3 12,018 | 12,091 12,163
-3 | JW1 0 0 0
-2 | JW1 0 0 0
-1 JW1 0 0 5
0| Jw1 0 0 63
1(Jw1 0 4 156
2 (Jw1 0 61 237
3| Jdw1 4 151 304
4 [ JwW1 58 230 390
5| JwW1 146 296 481
6 [ JW1 224 381 554
71 JdwW1 288 471 645
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
8| JW1 372 542 721
9| JwW1 460 631 779
10 | JW1 530 707 818
11 [ JW1 617 764 846
12 | JW1 692 803 867
13 | JW1 749 830 880
14 | JW1 787 850 893
15 | JW1 814 863 904
16 | JW1 834 877 919
17 | JWA1 847 887 948
18 | JW1 860 901 958
19 | JW1 870 930 966
20 | JW1 884 940 972
21 | IW1 913 947 972
22 | W1 921 953 972
23 | W1 928 953 973
24 | JW1 934 954 974
25| JwW1 935 954 976
26 | JW1 935 955 976
27 | IW1 935 957 978
28 | W1 936 957 978
29 | IW1 938 958 979
30 | JW1 938 959 979
31| JW1 939 959 979
32 | JW1 940 959 979
33 | JW1 940 960 979
34 | JW1 940 960 979
35| JW1 940 960 979
36 | JW1 940 960 979
-9 | JW2 0 0 0
-8 | JW2 0 0 0
-7 | JW2 0 0 1
-6 | JW2 0 0 6
-5 | JW2 0 1 48
-4 1 JW2 0 5 120
3| Jw2 1 44 185
-2 | JW2 4 114 269
-1 Jw2 40 178 329
0| Jw2 108 262 366
1[Jw2 172 321 392
2 (Jw2 254 356 403
3| Jdw2 312 383 409
4 [ Jw2 347 393 417
5| Jw2 373 399 426
6 [ JW2 384 407 436
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Attachment A

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Property Base

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
7 [Jw2 389 416 444
8| Jw2 397 426 450
9| Jw2 405 434 454
10 | JW2 415 439 457
11| JW2 423 443 457
12 | JW2 429 446 458
13 | JW2 432 446 458
14 | JW2 435 447 458
15 | JW2 435 447 459
16 | JW2 436 447 459
17 | JW2 436 447 459
18 | JW2 436 447 459
19 | JW2 436 447 459
20 | Jw2 436 447 459
21 | Jw2 436 447 459
22 | Jw2 436 447 459
23 | Jw2 436 447 459
24 | Jw2 436 447 459
25 | Jw2 436 447 459
26 | Jw2 436 447 459
27 | Jw2 436 447 459
28 | Jw2 436 447 459
29 | Jw2 436 447 459
30 | Jw2 436 447 459
31| Jw2 436 447 459
8| Jws 0 0 0
-7 Jws 0 0 0
6| Jw3 0 0 0
-5 [ Jw3 0 0 18
-4 [ Jw3 0 0 127
3| Jws 0 16 326
2| Jws 0 122 650
-1 Jws 15 314 1,226
0|Jw3 17 635 1,960
1| Jws 302| 1,206 2,783
2| Jwa 620 | 1,933 3,698
3| Jw3 1,186 | 2,750 4,594
4| Jw3 1,907 | 3,660 5,205
5| Jw3 2,716 | 4,550 5,515
6| JW3 3621| 5,158 5,675
7| Jw3 4506 | 5,466 5,794
8| Jw3 5111| 5,625 5,903
9|Jw3 5417 | 5,743 6,000
10 | JW3 5575 5,851 6,103
11| JW3 5692 | 5947 6,214

Volume VII The Consequences — Technical Appendix

VII-1-45

This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
12 | JW3 5,799 6,049 6,291
13 | JW3 5,894 6,159 6,357
14 | JW3 5,995 6,236 6,402
15 JW3 6,104 6,301 6,423
16 | JW3 6,180 6,345 6,437
17 | JW3 6,245 6,366 6,443
18 | JW3 6,288 6,380 6,446
19 | JW3 6,309 6,385 6,446
20 | JW3 6,323 6,388 6,447
21| JW3 6,328 6,389 6,447
22 | JW3 6,331 6,389 6,447
23 | JW3 6,332 6,390 6,447
24 | JW3 6,332 6,390 6,447
25| JW3 6,332 6,390 6,447
26 | JW3 6,332 6,390 6,447
27 | JW3 6,332 6,390 6,447
28 | JW3 6,332 6,390 6,447
29 | JW3 6,332 6,390 6,447
30 | JW3 6,332 6,390 6,447
31| JW3 6,332 6,390 6,447
32 | JW3 6,332 6,390 6,447
-9 | JW4 0 0 0
-8 | JW4 0 0 0
-7 | JW4 0 0 25
-6 | JW4 0 0 88
-5 JW4 0 23 439
-4 1 JW4 0 83 1,310
-3 | Jw4 20 426 2,735
-2 | JW4 79 1,288 3,620
-11Jw4 413 2,702 4,257
0| Jw4 1,266 3,582 4,806
1(Jw4 2,669 4,216 5,282
2 (Jw4 3,545 4,763 5,598
3| Jw4 4,176 5,236 5,877
4 [ Jw4 4,720 5,551 6,092
5| Jw4 5,190 5,828 6,324
6 [ JW4 5,504 6,042 6,490
7| Jw4 5,779 6,272 6,610
8| Jw4 5,991 6,437 6,700
9| Jw4 6,219 6,555 6,786
10 | JW4 6,383 6,645 6,858
11 [ Jw4 6,501 6,731 6,910
12 | JW4 6,589 6,802 6,951
13 | JW4 6,675 6,853 6,982
14 | JW4 6,746 6,894 7,001
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Attachment A

Property Base

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
15| JW4 6,797 6,925 7,013
16 | JW4 6,837 6,944 7,018
17 | JW4 6,868 6,955 7,021
18 | JW4 6,886 6,961 7,022
19 | JW4 6,898 6,964 7,024
20 | JW4 6,903 6,965 7,025
21| Jw4 6,906 6,966 7,025
22 | JW4 6,907 6,967 7,026
23 | JW4 6,909 6,968 7,026
24 | JW4 6,910 6,968 7,027
25 | JW4 6,910 6,969 7,027
26 | JW4 6,911 6,969 7,027
27 | JW4 6,911 6,969 7,027
28 | JW4 6,911 6,969 7,027
29 | JW4 6,911 6,969 7,027
30 | JW4 6,911 6,969 7,027
31| Jw4 6,911 6,969 7,027
-3 | NOE1 0 0 0
-2 | NOE1 0 0 0
-1 | NOE1 0 0 7

0 | NOE1 0 0 9
1| NOE1 0 6 1
2 [ NOE1 0 8 12
3 | NOE1 5 9 13
4 [ NOE1 7 1 13
5 | NOE1 8 1 13
6 [ NOE1 9 1 13
7 | NOE1 9 1 14
8 | NOE1 9 11 14
9 | NOE1 9 12 14
10 | NOE1 9 12 14
11 | NOE1 10 12 14
12 | NOE1 10 12 14
13 | NOE1 10 12 14
14 | NOE1 10 12 14
15 | NOE1 10 12 14
16 | NOE1 10 12 14
17 | NOE1 10 12 14
18 | NOE1 10 12 14
19 | NOE1 10 12 14
20 | NOE1 10 12 14
21 | NOE1 10 12 14
22 | NOE1 10 12 14
23 | NOE1 10 12 14
24 | NOE1 10 12 14
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
-7 [ NOE2 0 0 1
-6 [ NOE2 0 22
-5 [ NOE2 0 32
-4 [ NOE2 0 19 106
-3 [ NOE2 0 29 123
-2 [ NOE2 17 98 125
-1 [ NOE2 26 114 129
0 | NOE2 90 116 132
1| NOE2 106 121 133
2 | NOE2 108 123 135
3| NOE2 12 124 137
4 | NOE2 114 126 144
5| NOE2 115 128 149
6 | NOE2 117 134 150
7 | NOE2 119 139 151
8 | NOE2 125 140 152
9 | NOE2 129 141 153
10 | NOE2 130 142 153
11 | NOE2 131 143 153
12 | NOE2 132 143 153
13 | NOE2 132 143 153
14 | NOE2 132 143 153
15 | NOE2 132 143 153
16 | NOE2 132 143 153
17 | NOE2 132 143 153
18 | NOE2 132 143 153
19 | NOE2 132 143 153
20 [ NOE2 132 143 153
21 [ NOE2 132 143 153
22 [ NOE2 132 143 153
23 [ NOE2 132 143 153
24 [ NOE2 132 143 153
-8 [ NOE3 0 0 0
-7 [ NOE3 0 0 0
-6 [ NOE3 0 0 9
-5 [ NOE3 0 0 42
-4 [ NOE3 0 8 195
-3 [ NOE3 0 40 375
-2 [ NOE3 7 189 409
-1 [ NOE3 37 366 426
0 | NOE3 183 400 524
1| NOE3 357 416 544
2 | NOE3 390 510 581
3 | NOE3 406 529 595
4 | NOE3 496 564 613
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Attachment A

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Property Base

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
5 | NOE3 513 577 638
6 | NOE3 547 594 649
7 | NOE3 559 619 656
8 | NOE3 576 630 669
9 | NOE3 600 637 688
10 | NOE3 610 649 690
11 | NOE3 617 667 692
12 | NOE3 629 668 699
13 | NOE3 646 671 701
14 | NOE3 647 677 702
15 | NOE3 650 679 702
16 | NOE3 655 680 702
17 | NOE3 657 680 702
18 | NOE3 658 680 702
19 | NOE3 659 680 702
20 | NOE3 659 680 702
21 | NOE3 659 680 702
22 | NOE3 659 680 702
23 | NOE3 659 680 702
24 | NOE3 659 680 702
25 | NOE3 659 680 702
-2 | NOE4 0 0 0
-1 [ NOE4 0 28
0 | NOE4 0 36
1| NOE4 0 25 38
2 | NOE4 0 33 53
3 | NOE4 22 35 59
4 | NOE4 29 49 60
5 | NOE4 31 54 61
6 | NOE4 45 56 62
7 | NOE4 50 57 63
8 | NOE4 51 57 64
9 | NOE4 52 58 65
10 | NOE4 53 60 65
11 | NOE4 53 60 67
12 | NOE4 55 61 68
13 | NOE4 55 62 69
14 | NOE4 56 63 71
15 | NOE4 57 64 71
16 | NOE4 58 65 71
17 | NOE4 59 66 71
18 | NOE4 60 66 71
19 | NOE4 61 66 71
20 | NOE4 61 66 71
21 | NOE4 61 66 71
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
22 [ NOE4 61 66 71
23 [ NOE4 61 66 71
24 [ NOE4 61 66 71
-13 | NOE5 0 0 0
-12 | NOE5 0 0
-11 | NOE5 0 0 6
-10 | NOE5 0 1 46
-9 [ NOE5 0 5 250
-8 [ NOE5 1 43 981
-7 [ NOE5 5 241 2,355
-6 [ NOE5 39 962 3,125
-5 [ NOE5 233 2,317 3,529
-4 [ NOE5 943 3,083 4,168
-3 [ NOE5 2,278 3,484 4,610
-2 [ NOE5 3,042 4,121 4,991
-1 [ NOE5 3,440 4,561 5,119
0 | NOE5 4,074 4,940 5,236
1| NOE5 4,512 5,066 5,486
2 | NOE5 4,889 5,183 5,651
3 | NOE5 5,014 5,430 5,731
4 | NOE5 5,130 5,595 5,836
5| NOE5 5,375 5,674 5,938
6 | NOE5 5,538 5,778 6,006
7 | NOE5 5,617 5,878 6,035
8 | NOE5 5,720 5,945 6,055
9 | NOE5 5,818 5,974 6,069
10 | NOE5 5,885 5,994 6,083
11 | NOE5 5,914 6,007 6,087
12 | NOE5 5,933 6,022 6,089
13 | NOE5 5,946 6,026 6,096
14 | NOE5 5,960 6,028 6,098
15 | NOE5 5,964 6,035 6,099
16 | NOE5 5,967 6,037 6,099
17 | NOE5 5,973 6,037 6,099
18 | NOE5 5,975 6,037 6,099
19 | NOE5 5,976 6,037 6,099
20 [ NOE5 5,976 6,037 6,099
21 [ NOE5 5,976 6,037 6,099
22 [ NOE5 5,976 6,037 6,099
23 [ NOE5 5,976 6,037 6,099
24 [ NOE5 5,976 6,037 6,099
25 [ NOE5 5,976 6,037 6,099
-11 | OM1 0 0 0
-10 | OM1 0 0 0
-9 [ OM1 0 0 9
VI1I-1-50 Volume VII The Consequences — Technical Appendix

This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
-8 [ OM1 0 0 104
-7 [ OM1 0 8 407
-6 [ OM1 0 103 791
-5 [ OM1 8 402 1,018
-4 [ OM1 101 783 1,282
-3 [ OM1 397 1,008 1,545
-2 [ OM1 774 1,270 1,728
-1 [ OM1 998 1,531 1,879
0| OM1 1,258 1,713 2,028
1| OM1 1,518 1,864 2,226
2| OM1 1,699 2,012 2,358
3| OM1 1,849 2,209 2,478
4| OM1 1,996 2,339 2,546
5| OM1 2,191 2,459 2,595
6 | OM1 2,321 2,526 2,624
7 | OM1 2,439 2,575 2,646
8 | OM1 2,506 2,603 2,671
9| OM1 2,554 2,625 2,697
10 | OM1 2,582 2,650 2,711
11| OM1 2,604 2,675 2,724
12 | OM1 2,629 2,689 2,740
13 | OM1 2,653 2,702 2,748
14 | OM1 2,668 2,718 2,754
15| OM1 2,681 2,726 2,760
16 | OM1 2,695 2,732 2,762
17 | OM1 2,703 2,738 2,762
18 | OM1 2,709 2,739 2,763
19 | OM1 2,715 2,740 2,763
20 [ OM1 2,716 2,740 2,763
21 [ OM1 2,717 2,740 2,763
22 [ OM1 2,717 2,740 2,763
23 [ OM1 2,717 2,740 2,763
24 [ OM1 2,717 2,740 2,763
25 [ OM1 2,717 2,740 2,763
26 [ OM1 2,717 2,740 2,763
27 [ OM1 2,717 2,740 2,763
28 [ OM1 2,717 2,740 2,763
29 [ OM1 2,717 2,740 2,763
-10 | OM2 0 0 0
-9 [ OM2 0 0 2
-8 [ OM2 0 0 71
-7 | OM2 0 2 352
-6 [ OM2 0 70 684
-5 [ OM2 2 348 892
-4 [ OM2 68 677 1,050
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
-3 [ OM2 343 884 1,208
-2 [ OM2 670 1,040 1,273
-1 [ OM2 876 1,196 1,392
0| OM2 1,030 1,261 1,499
1| OM2 1,184 1,377 1,591
2| OM2 1,248 1,482 1,704
3| OM2 1,362 1,573 1,782
4|1 OM2 1,466 1,685 1,857
5| 0OM2 1,556 1,763 1,881
6 | OM2 1,667 1,835 1,899
7 | OM2 1,744 1,859 1,917
8 | OM2 1,813 1,877 1,933
9| OM2 1,837 1,894 1,946
10 | OM2 1,855 1,910 1,954
11 | OM2 1,871 1,922 1,963
12 | OM2 1,887 1,931 1,970
13 | OM2 1,899 1,939 1,973
14 | OM2 1,907 1,945 1,974
15| OM2 1,915 1,949 1,974
16 | OM2 1,921 1,950 1,975
17 | OM2 1,924 1,950 1,975
18 | OM2 1,925 1,951 1,976
19 | OM2 1,926 1,951 1,976
20 [ OM2 1,927 1,951 1,976
21 [ OM2 1,927 1,951 1,976
22 [ OM2 1,927 1,951 1,976
23 [ OM2 1,927 1,951 1,976
24 [ OM2 1,927 1,951 1,976
25 [ OM2 1,927 1,951 1,976
26 [ OM2 1,927 1,951 1,976
27 [ OM2 1,927 1,951 1,976
28 [ OM2 1,927 1,951 1,976
29 [ OM2 1,927 1,951 1,976
30 [ OM2 1,927 1,951 1,976
31 [ OM2 1,927 1,951 1,976
-9 [ OM3 0 0 0
-8 [ OM3 0 0 1
-7 | OM3 0 0 9
-6 [ OM3 0 1 32
-5 [ OM3 0 9 68
-4 [ OM3 1 30 157
-3 [ OM3 8 66 381
-2 [ OM3 28 154 669
-1 | OM3 64 376 1,039
0| OM3 152 662 1,374
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Attachment A

Property Base

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
1| OM3 371 1,031 1,720
2 [ omM3 655 1,365 2,042
3| omM3 1,022 1,709 2,294
4 [ OM3 1,355 2,030 2,450
5| OM3 1,698 2,281 2,596
6 [ OM3 2,018 2,437 2,711
7 | OM3 2,268 2,582 2,808
8| OM3 2,423 2,697 2,875
9| OM3 2,567 2,793 2,926
10 | OM3 2,682 2,860 2,968
11 | OM3 2,778 2,910 3,000
12| OM3 2,844 2,953 3,026
13| OM3 2,894 2,984 3,046
14 | OM3 2,937 3,010 3,062
15| OM3 2,968 3,030 3,077
16 | OM3 2,994 3,046 3,086
17 | OM3 3,013 3,061 3,090
18 | OM3 3,029 3,069 3,092
19 | OM3 3,044 3,073 3,094
20 | OM3 3,052 3,076 3,094
21| OM3 3,057 3,077 3,094
22 | OM3 3,059 3,077 3,094
23 | OM3 3,060 3,078 3,094
24 | OM3 3,061 3,078 3,094
25 | OM3 3,061 3,078 3,094
26 | OM3 3,061 3,078 3,094
27 | OM3 3,061 3,078 3,094
28 | OM3 3,061 3,078 3,094
29 | OM3 3,061 3,078 3,094
30 | OM3 3,061 3,078 3,094
31| OM3 3,061 3,078 3,094
-7 | OM4 0 0 3
-6 | OM4 0 0 7
-5 | OM4 0 3 10
-4 | OM4 0 6 29
-3 | OM4 2 9 72
-2 | OM4 5 28 147
-1 | OM4 8 68 227
0| OM4 26 142 317
1| OM4 65 219 430
2 [ om4 137 308 630
3| om4 212 420 803
4 [ om4 300 618 894
5| OM4 411 790 969
6 [ OM4 607 880 997
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
7 | OM4 777 954 1,029
8 | OM4 866 982 1,051
9| OM4 940 1,013 1,072
10 | OM4 967 1,035 1,092
11 | OM4 998 1,055 1,113
12 | OM4 1,018 1,076 1,128
13 | OM4 1,039 1,096 1,137
14 | OM4 1,059 1,11 1,149
15| OM4 1,080 1,119 1,157
16 | OM4 1,094 1,131 1,163
17 | OM4 1,102 1,139 1,169
18 | OM4 1,114 1,146 1,172
19 | OM4 1,122 1,151 1,173
20 [ OM4 1,128 1,153 1,173
21 [ OM4 1,133 1,155 1,174
22 [ OM4 1,135 1,155 1,174
23 [ OM4 1,137 1,156 1,174
24 [ OM4 1,137 1,156 1,174
25 [ OM4 1,137 1,156 1,174
26 | OM4 1,137 1,156 1,174
27 [ OM4 1,138 1,156 1,174
28 [ OM4 1,138 1,156 1,174
29 [ OM4 1,138 1,156 1,174
30 [ OM4 1,138 1,156 1,174
31 [ OM4 1,138 1,156 1,174
32 [ OM4 1,138 1,156 1,174
33 [ OM4 1,138 1,156 1,174
34 [ OM4 1,138 1,156 1,174
-8 [ OM5 0 0 1
-7 | OM5 0 0 1
-6 [ OM5 0 1 7
-5 [ OM5 0 1 39
-4 [ OM5 1 7 203
-3 [ OM5 1 38 793
-2 [ OM5 6 200 1,494
-1 [ OM5 37 785 2,184
0| OM5 198 1,483 2,882
1| OM5 777 2,167 3,754
2| OM5 1,472 2,860 4,893
3| OM5 2,150 3,721 5,582
4| OM5 2,837 4,837 6,099
5| OM5 3,689 5,622 6,907
6 | OM5 4,782 6,034 7,614
7 | OM5 5,462 6,835 8,191
8 | OM5 5,970 7,538 8,657
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Attachment A

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Property Base

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
9 [ oms 6,762 8,112 9,005
10 | OM5 7,462 | 8,574 9,395
11| OM5 8,034 8920 9,603
12 | OM5 8,492 | 9,306 9,772
13 | OM5 8,836 | 9,512 9,941
14 | OM5 9217 9,680 10,132
15 | OM5 9,421 9,847 10,246
16 | OM5 9,588 | 10,032 10,364
17 | OM5 9,753 | 10,144 10,460
18 | OM5 9,932 10,260 10,507
19 | OM5 10,042 10,354 | 10,543
20 [ OM5 10,156 | 10,401 10,564
21 | OM5 10,248 | 10,436 10,596
22 | OM5 10,295 | 10,458 | 10,621
23 | OM5 10,330 | 10,488 | 10,626
24 | OM5 10,351 | 10,513 | 10,629
25 | OM5 10,381 | 10,518 | 10,629
26 | OM5 10,404 | 10,520 10,629
27 | oM5 10,409 | 10,521 10,629
28 | OM5 10,411 | 10,521 10,629
29 [ OM5 10,412 | 10,521 10,629
30 | OM5 10,412 | 10,521 10,629
31| OM5 10,412 | 10,521 10,629
32 | OM5 10,412 | 10,521 10,629
-4 | ow1 0 0 1
-3 | ow1 0 0 26
-2 | ow1 0 0 32
-1 | ow1 0 23 43
0| ow1 0 28 48
1| ow1 20 39 62
2| ow1 25 43 156
3| ow1 35 57 183
4| ow1 39 143 187
5| OW1 52 166 194
6 | OW1 129 170 205
7 | ow1 150 176 208
8 | ow1 153 187 210
9 | ow1 159 189 212
10 | OW1 169 192 222
11 | ow1 171 194 227
12 | OW1 174 203 229
13 | OW1 176 207 230
14 | OW1 183 209 232
15 | OW1 187 210 233
16 | OW1 189 211 233
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
17 | OW1 190 212 233
18 | OW1 191 213 233
19 | OW1 192 213 233
20 [ OW1 192 213 233
21 [ OW1 192 213 233
22 [ OW1 192 213 233
23 [ OW1 192 213 233
24 [ OW1 192 213 233
25 [ OW1 192 213 233
26 [ OW1 192 213 233
27 [ OW1 192 213 233
28 [ OW1 192 213 233
29 [ OW1 192 213 233
30 [ OW1 192 213 233
31 [ OwW1 192 213 233
32 [ OW1 192 213 233
33 [ OwW1 192 213 233
34 [ OW1 192 213 233
35 [ OwW1 192 213 233
36 [ OW1 192 213 233
-10 | OW2 0 0
-9 [ OW2 0 0
-8 [ OW2 0 0
-7 [ OW2 0 0 62
-6 [ OW2 0 6 168
-5 [ OW2 0 58 427
-4 [ OW2 5 157 804
-3 [ OW2 54 412 1,190
-2 [ OW2 147 784 1,490
-1 [ OW2 397 1,165 1,766
0| Ow2 764 1,465 2,021
1] 0wW2 1,141 1,737 2,235
2| OwW2 1,439 1,992 2,436
3| 0OwW2 1,709 2,205 2,637
4| 0OW2 1,962 2,405 2,826
5| OW2 2,174 2,604 3,000
6| OW2 2,373 2,792 3,140
7| OW2 2,572 2,965 3,255
8| OW2 2,758 3,105 3,358
9| OW2 2,930 3,219 3,469
10 | OW2 3,069 3,321 3,524
11| OW2 3,182 3,431 3,558
12 | OW2 3,284 3,486 3,583
13 | OW2 3,394 3,520 3,603
14 | OW2 3,448 3,544 3,619
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Attachment A

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Property Base

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
15 | OW2 3482 3,564 3,630
16 | OW2 3,506 | 3,580 3,639
17 | OW2 3526 | 3,591 3,646
18 | OW2 3,542 | 3,600 3,658
19 | OW2 3,553 | 3,607 3,659
20 [ OW2 3,561 | 3,619 3,660
21 | ow2 3,568 | 3,620 3,664
22 | ow2 3580 3,621 3,664
23 | ow2 3,581 | 3,625 3,665
24 [ OW2 3582 | 3,625 3,665
25 [ OW2 3,586 | 3,625 3,665
26 | OW2 3,586 | 3,626 3,665
27 | ow2 3,586 | 3,626 3,665
28 | OW2 3,586 | 3,626 3,665
29 [ ow2 3,586 | 3,626 3,665
30 [ OW2 3,586 | 3,626 3,665
31 | ow2 3,586 | 3,626 3,665
-6 | PL11 0 0 0
-5 | PL11 0 0 4
-4 | PL11 0 0 34
-3 | PL11 0 4 93
-2 | PL11 0 33 157
-1 | PL11 3 90 223
0| PL11 32 152 252
1| PL1 87 217 300
2| PL11 148 245 373
3| PL11 211 293 449
4| PL1 239 365 490
5| PL11 285 440 549
6 | PL11 357 481 575
7 | PL11 431 539 601
8 | PL11 472 566 623
9 | PL11 530 591 631
10 | PL11 556 612 640
11| PL11 581 620 654
12 | PL11 601 629 661
13 | PL11 609 643 666
14 | PL11 618 649 669
15 | PL11 631 655 672
16 | PL11 638 658 674
17 | PL11 643 661 677
18 | PL11 646 663 677
19 | PL11 649 665 677
20 [ PL11 651 665 678
21| PL1 653 666 678
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Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
22 | PL11 654 666 678
23 | PL11 654 666 678
24 | PL11 654 666 678
25| PL11 654 666 678
26 | PL11 654 666 678
27 | PL11 654 666 678
28 | PL11 654 666 678
29 | PL11 654 666 678
30 | PL11 654 666 678
31| PL11 654 666 678
32 | PL11 654 666 678
33 | PL11 654 666 678
34 | PL11 654 666 678
35| PL11 654 666 678
-6 [ SB1 0 0 0
-5 [ SB1 0 9
-4 [ SB1 0 55
-3 [ SB1 0 200
-2 [ SB1 0 54 483
-1 | SB1 8 196 887
0| SB1 53 477 1,276
1|SB1 193 877 1,512
2| SB1 471 1,263 1,739
3| SB1 867 1,497 2,004
4| SB1 1,249 1,723 2,181
5| SB1 1,482 1,983 2,328
6| SB1 1,707 2,160 2,426
7 | SB1 1,963 2,306 2,504
8 | SB1 2,138 2,403 2,566
9| SB1 2,284 2,480 2,606
10 | SB1 2,381 2,542 2,642
11| SB1 2,457 2,582 2,675
12 | SB1 2,518 2,617 2,702
13| SB1 2,558 2,650 2,719
14 | SB1 2,592 2,677 2,733
15| SB1 2,626 2,694 2,743
16 | SB1 2,651 2,708 2,752
17 | SB1 2,669 2,718 2,756
18 | SB1 2,682 2,726 2,758
19 | SB1 2,692 2,730 2,758
20 | SB1 2,699 2,731 2,759
21| SB1 2,704 2,732 2,759
22 [ SB1 2,705 2,733 2,759
23 [ SB1 2,706 2,733 2,760
24 [ SB1 2,707 2,733 2,760
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Attachment A

Property Base

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
25| SB1 2,707 2,733 2,760
26 | SB1 2,707 2,734 2,760
27 | SB1 2,707 2,734 2,760
28 | SB1 2,707 2,734 2,760
29 | SB1 2,707 2,734 2,760
30 | SB1 2,707 2,734 2,760
31| SB1 2,707 2,734 2,760
32| SB1 2,707 2,734 2,760
33| SB1 2,707 2,734 2,760
34 | SB1 2,707 2,734 2,760
35| SB1 2,707 2,734 2,760

2 [sB2 0 0 0

3|sB2 0 0 0

4 [ sB2 0 0 0

5|SB2 0 0 0

6 [ SB2 0 0 21

7|SB2 0 0 23

8|SB2 0 19 25

9|sB2 0 21 27
10| SB2 16 22 27
11| SB2 18 24 27
12| SB2 20 24 28
13| SB2 21 24 28
14| SB2 21 25 29
15| SB2 22 25 30
16 | SB2 22 26 30
17 | SB2 22 26 30
18| SB2 23 27 32
19| SB2 23 27 32
20 | SB2 24 29 33
21| SB2 24 29 33
22| SB2 25 29 33
23| SB2 25 29 33
24 | SB2 26 29 33
25| SB2 26 29 33
26 | SB2 26 29 33
27 | SB2 26 29 33
28 | SB2 26 29 33
29 | SB2 26 29 33
30| SB2 26 29 33
31| SB2 26 29 33
32| SB2 26 29 33
33| SB2 26 29 33
34| SB2 26 29 33
35| SB2 26 29 33

Volume VII The Consequences — Technical Appendix

VII-1-59

This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Attachment A
Model Estimated Stage-damage with uncertainty—Pre-Katrina
Property Base
Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
36 | SB2 26 29 33
-6 [ SB3 0 0
-5 [ SB3 0 0
-4 [ SB3 0 0
-3 [ SB3 0 0
-2 [ SB3 0 0 75
-1 SB3 0 4 226
0|SB3 0 71 649
1|SB3 3 218 1,169
2|SB3 66 633 1,547
3|SB3 209 1,150 1,747
4|SB3 618 1,525 1,860
5| SB3 1,130 1,724 1,963
6| SB3 1,503 1,836 2,102
7| SB3 1,700 1,939 2,216
8| SB3 1,812 2,077 2,325
9| SB3 1,914 2,190 2,421
10 | SB3 2,052 2,298 2,484
11| SB3 2,165 2,393 2,519
12| SB3 2,271 2,456 2,538
13| SB3 2,366 2,491 2,553
14 | SB3 2,428 2,510 2,569
15| SB3 2,462 2,524 2,583
16 | SB3 2,481 2,540 2,592
17 | SB3 2,496 2,554 2,597
18 | SB3 2,511 2,563 2,603
19| SB3 2,525 2,568 2,606
20 [ SB3 2,534 2,573 2,608
21| SB3 2,539 2,577 2,609
22 [ SB3 2,544 2,579 2,610
23| SB3 2,548 2,580 2,610
24 [ SB3 2,549 2,580 2,610
25| SB3 2,551 2,581 2,610
26 | SB3 2,551 2,581 2,610
27 | SB3 2,551 2,581 2,610
28 [ SB3 2,551 2,581 2,610
29 [ SB3 2,551 2,581 2,610
30 [ SB3 2,551 2,581 2,610
31|SB3 2,551 2,581 2,610
32| SB3 2,551 2,581 2,610
33 [SB3 2,551 2,581 2,610
34 [ SB3 2,551 2,581 2,610
0| SB4 0 0 0
1|SB4 0 0 8
2| SB4 0 0 34
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Attachment A

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Property Base

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
3[sB4 0 7 93
4| SB4 33 196
5| SB4 20 303
6| SB4 31 190 397
7| SB4 87 295 448
8| SB4 184 388 475
9| SB4 287 439 502
10 | SB4 378 465 508
11| SB4 429 491 514
12 | SB4 455 497 527
13 | SB4 481 503 539
14 | SB4 487 516 549
15 | SB4 493 528 556
16 | SB4 505 538 561
17 | SB4 516 545 564
18 | SB4 526 549 565
19 | SB4 533 553 566
20 | sB4 538 554 566
21| sB4 541 554 566
22| sB4 542 554 566
23| sB4 543 555 566
24 | sB4 543 555 566
25 | SB4 543 555 566
26 | SB4 543 555 566
27 | sB4 543 555 566
28 | sB4 543 555 566
29 | sB4 543 555 566
30 | sB4 543 555 566
31| sB4 543 555 566
32| sB4 543 555 566
33| sB4 543 555 566
34| sB4 543 555 566
35| SB4 543 555 566
36 | SB4 543 555 566
0| SB5 0 0 0
1| sB5 0 0 2
2| SB5 0 0 12
3|SB5 0 2 32
4| SB5 0 1 36
5| SB5 1 30 41
6| SB5 10 33 43
7| SB5 27 38 44
8| SB5 31 40 44
9| SB5 35 40 45
10 | SB5 36 41 46
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Attachment A

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Property Base

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
11| SB5 37 41 47
12| SB5 37 43 48
13| SB5 38 44 49
14 | SB5 39 44 49
15| SB5 40 45 50
16 | SB5 41 46 51
17 | SB5 41 47 51
18 | SB5 42 47 51
19| SB5 43 47 51
20 | SB5 43 47 51
21| SB5 43 47 51
22 | SB5 43 47 51
23 | SB5 43 47 51
24 | SB5 43 47 51
25 | SB5 43 47 51
26 | SB5 43 47 51
27 | SB5 43 47 51
28 | SB5 43 47 51
29 | SB5 43 47 51
30 | SB5 43 47 51
31| SB5 43 47 51
32| SB5 43 47 51
33| SB5 43 47 51
34| SB5 43 47 51
35| SB5 43 47 51
36 | SB5 43 47 51
0| SC1 0 0 21
1]SC1 0 0 91
2| ScC1 0 19 120
3| SC1 0 85 128
4|SscC1 17 113 135
51 8C1 79 121 138
6| SC1 106 127 138
7| SC1 114 130 139
8| SC1 119 130 141
9| 8SC1 122 131 145
10 | SC1 122 132 148
11| SC1 123 136 150
12| SC1 124 139 151
13| SC1 128 141 153
14 | SC1 131 143 154
15| SC1 133 144 155
16 | SC1 134 145 155
17 | SC1 135 146 155
18| SC1 136 146 155
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Attachment A

Property Base

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
19| SC1 137 146 155
20 | SC1 137 146 155
21| SC1 137 146 155
22 | SC1 137 146 155
23 | SC1 137 146 155
24 | SC1 137 146 155
25| SC1 137 146 155
26 | SC1 137 146 155
27 | SC1 137 146 155
28 | SC1 137 146 155
29 | SC1 137 146 155
30 | SC1 137 146 155
31| SC1 137 146 155
32| SC1 137 146 155
33| SC1 137 146 155
34 | SC1 137 146 155
35| SC1 137 146 155
36 | SC1 137 146 155
-1]SC2 0 0 12

0|sc2 0 0 180
1]SC2 0 10 303
2[sc2 0 169 406
3|sc2 9 290 502
4[sc2 158 390 680
5|sc2 277 485 853
6 [SC2 373 661 994
7|sc2 468 832 1,176
8|sc2 642 973 1,384
9|sc2 812 1,151 1,563
10| ScC2 951 1,355 1,651
11| SC2 1,126 1,532 1,724
12| sc2 1,327 1,619 1,781
13| ScC2 1,501 1,690 1,822
14| SC2 1,586 1,746 1,843
15| SC2 1,656 1,787 1,866
16 | SC2 1,710 1,807 1,898
17 | SC2 1,752 1,830 1,920
18| SC2 1,772 1,861 1,936
19| ScC2 1,794 1,883 1,946
20| SC2 1,824 1,898 1,953
21|SC2 1,845 1,908 1,958
22| SscC2 1,860 1,915 1,960
23| ScC2 1,870 1,920 1,961
24 |sCc2 1,877 1,922 1,962
25|SC2 1,882 1,923 1,963
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Attachment A

Model Estimated Stage-damage with uncertainty—Pre-Katrina

Property Base

Water Elevation NAVD88 (2004.65) Drainage Basin Name 5% LC | Mean 95% UC
26 [ SC2 1,883 1,923 1,963
27 [ SC2 1,884 1,924 1,963
28 [ SC2 1,885 1,925 1,963
29 [ SC2 1,886 1,925 1,963
30 [ SC2 1,886 1,925 1,963
31|SC2 1,886 1,925 1,963
32 [SC2 1,886 1,925 1,963
33 [ScC2 1,886 1,925 1,963
34 [ SC2 1,886 1,925 1,963
35([SC2 1,886 1,925 1,963
36 [ SC2 1,886 1,925 1,963
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Attachment B
Model Estimated Stage-Damage With Uncertainty—Estimated Post-
Katrina Property Base
Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
-4 | JE1 0 0 0
-3 | JE1 0 0 1
-2 | JE1 0 0 10
-1 JE1 0 1 51
0| JE1 0 9 226
1(JE1 1 49 430
2 | JE1 8 218 1,128
3| JE1 47 420 1,530
4 JE1 211 1,093 2,095
5| JE1 410 1,490 2,671
6 | JE1 1,058 2,049 3,339
7| JE1 1,451 2,617 3,697
8 | JE1 2,004 3,278 4,223
9| JE1 2,564 3,633 4,707
10 | JE1 3,217 4,150 5,202
11 | JE1 3,569 4,630 5,589
12 | JE1 4,078 5,122 5,812
13 | JE1 4,554 5,506 5,943
14 | JE1 5,042 5,728 6,096
15 | JE1 5,424 5,858 6,175
16 | JE1 5,644 6,007 6,243
17 | JE1 5,772 6,085 6,315
18 | JE1 5,919 6,152 6,386
19 | JE1 5,996 6,223 6,439
20 | JE1 6,061 6,293 6,483
21| JE1 6,131 6,345 6,503
22 | JE1 6,200 6,388 6,520
23 | JE1 6,252 6,408 6,531
24 | JE1 6,293 6,425 6,537
25| JE1 6,313 6,436 6,539
26 | JE1 6,330 6,442 6,539
27 | JE1 6,341 6,443 6,539
28 | JE1 6,347 6,444 6,539
29 | JE1 6,348 6,444 6,539
30 | JE1 6,348 6,444 6,539
31| JE1 6,348 6,444 6,539
32 | JE1 6,348 6,444 6,539
33 | JE1 6,348 6,444 6,539
34 | JE1 6,348 6,444 6,539
-12 | JE2 0 0 0
-1 | JE2 0 0 1
-10 | JE2 0 0 1
-9 | JE2 0 1 3
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
-8 [ JE2 0 9
-7 | JE2 1 2 54
6 | JE2 1 479
-5 | JE2 2 52 2,223
-4 | JE2 7 471 3,438
3| JE2 50 2,190 3,905
2| JE2 462 3,394 4,278
-1| JE2 2,157 3,857 4,557
0| JE2 3,350 4,228 4,803
1| JE2 3,810 4,505 5,047
2| JE2 4,179 4,748 5,292
3| JE2 4,456 4,986 5,555
4| JE2 4,701 5,225 5,794
5| JE2 4,941 5,485 5,922
6| JE2 5,183 5,722 6,002
7| JE2 5,444 5,850 6,140
8 | JE2 5,680 5,929 6,238
9| JE2 5,807 6,064 6,278
10 | JE2 5,886 6,160 6,306
11 | JE2 6,019 6,200 6,325
12| JE2 6,114 6,227 6,340
13 | JE2 6,153 6,246 6,349
14 | JE2 6,180 6,261 6,355
15 | JE2 6,200 6,270 6,359
16 | JE2 6,215 6,275 6,362
17 | JE2 6,224 6,279 6,363
18 | JE2 6,229 6,282 6,363
19 | JE2 6,233 6,283 6,364
20 | JE2 6,236 6,284 6,364
21 | JE2 6,237 6,284 6,364
22 [ JE2 6,238 6,284 6,364
23 [ JE2 6,238 6,284 6,364
24 | JE2 6,238 6,284 6,364
25 | JE2 6,238 6,284 6,364
26 | JE2 6,238 6,284 6,364
27 | JE2 6,238 6,284 6,364
28 | JE2 6,238 6,284 6,364
-12 | JE3 0 0 0
-11 | JE3 0 0 0
-10 | JE3 0 0 4
9| JE3 0 0 38
-8 | JE3 0 4 121
-7 | JE3 0 36 527
6| JE3 3 116 2,369
-5 | JE3 33 515 6,223
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
4| JE3 112 2,336 8,402
3| JE3 503 6,174 9,215
2| JE3 2,303 8,346 9,690
-1|JE3 6,125 9,156 10,107
0|JE3 8,291 9,630 10,360
1| JE3 9,098 | 10,046 10,563
2| JE3 9,570 | 10,297 10,800
3|JE3 9,984 | 10,500 11,224
4| JE3 10,235 | 10,735 11,572
5| JE3 10,436 | 11,157 11,745
6 | JE3 10,670 | 11,503 11,876
7 | JE3 11,090 | 11,675 12,020
8| JE3 11,435| 11,805 12,098
9| JE3 11,606 | 11,948 12,122
10 | JE3 1,734 | 12,025 12,135
11| JE3 11,876 | 12,049 12,147
12 | JE3 11,952 | 12,062 12,154
13 | JE3 1,977 | 12,074 12,158
14 | JE3 11,990 | 12,081 12,160
15 | JE3 12,001 | 12,085 12,162
16 | JE3 12,008 | 12,087 12,163
17 | JE3 12,012 | 12,089 12,163
18 | JE3 12,014 | 12,090 12,163
19 | JE3 12,016 | 12,090 12,163
20 | JE3 12,017 | 12,091 12,163
21 | JE3 12,018 | 12,091 12,163
22 | JE3 12,018 | 12,091 12,163
23 | JE3 12,018 | 12,091 12,163
24 | JE3 12,018 | 12,091 12,163
25 | JE3 12,018 | 12,091 12,163
26 | JE3 12,018 | 12,091 12,163
27 | JE3 12,018 | 12,091 12,163
28 | JE3 12,018 | 12,091 12,163
-4 [ Jw1 0 0 0
3 [ Jwit 0 0 0
2 [ Jwi1 0 0 0
-1 [ Jwi 0 0 5
0| JW1 0 0 63
1| Jwi1 0 4 156
2| w1 0 61 237
3| Jw1 4 151 304
4| Jw1 58 230 390
5| JW1 146 296 481
6 | JW1 224 381 554
7 | JW1 288 471 645
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
8 [ JW1 372 542 721
9| JW1 460 631 779
10 | JW1 530 707 818
1 | JW1 617 764 846
12 | Jw1 692 803 867
13 | JW1 749 830 880
14 | JW1 787 850 893
15 | JWA1 814 863 904
16 | JW1 834 877 919
17 | Jw1 847 887 948
18 | JW1 860 901 958
19 | JWA1 870 930 966
20 | Jw1 884 940 972
21 [ Jw1 913 947 972
22 [ Jw1 921 953 972
23 [ Jw1 928 953 973
24 [ JwW1 934 954 974
25 | JW1 935 954 976
26 | JW1 935 955 976
27 | Jw1 935 957 978
28 | JW1 936 957 978
29 [ Jw1 938 958 979
30 | Jw1 938 959 979
31 [ Jw1 939 959 979
32 [ Jw1 940 959 979
33 [ JwW1 940 960 979
34 [ JwW1 940 960 979
35 [ JW1 940 960 979
36 | JW1 940 960 979
9| Jw2 0 0 0
8| Jw2 0 0 0
7| Jw2 0 0 1
6| JW2 0 0 6
5| JW2 0 1 48
-4 | Jw2 0 5 120
3| Jw2 1 44 185
2| Jw2 4 14 269
-1 Jw2 40 178 329
0| Jw2 108 262 366
1 [ Jw2 172 321 392
2| Jw2 254 356 403
3| Jw2 312 383 409
4| Jw2 347 393 417
5| Jw2 373 399 426
6| Jw2 384 407 436
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
7 [Jw2 389 416 444
8 | Jw2 397 426 450
9| Jw2 405 434 454
10 | JW2 415 439 457
11| JW2 423 443 457
12 | JW2 429 446 458
13 | JW2 432 446 458
14 | JW2 435 447 458
15 | JW2 435 447 459
16 | JW2 436 447 459
17 | JW2 436 447 459
18 | JW2 436 447 459
19 | JW2 436 447 459
20 | Jw2 436 447 459
21 | Jw2 436 447 459
22 | Jw2 436 447 459
23 | Jw2 436 447 459
24 | Jw2 436 447 459
25 | Jw2 436 447 459
26 | Jw2 436 447 459
27 | Jw2 436 447 459
28 | Jw2 436 447 459
29 | Jw2 436 447 459
30 | Jw2 436 447 459
31| Jw2 436 447 459
8| Jws 0 0 0
7| Jws 0 0 0
6| Jw3 0 0 0
-5 [ Jw3 0 0 18
-4 [ Jw3 0 0 127
3| Jws 0 16 326
2| Jws 0 122 650
-1 Jws 15 314 1,226
0|Jw3 17 635 1,960
1| Jws 302 1,206 2,783
2| Jwa 620 1,933 3,698
3| Jw3 1,186 2,750 4,594
4| Jw3 1,907 3,660 5,205
5| Jw3 2,716 4,550 5,515
6| JW3 3,621 5,158 5,675
7| Jw3 4,506 5,466 5,794
8| Jw3 5,111 5,625 5,903
9|Jw3 5417 5,743 6,000
10 | JW3 5,575 5,851 6,103
11| JW3 5,692 5,947 6,214
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
12]Jw3 5,799 6,049 6,291
13| JW3 5,894 6,159 6,357
14 | JW3 5,995 6,236 6,402
15 | JW3 6,104 6,301 6,423
16 | JW3 6,180 6,345 6,437
17 | JW3 6,245 6,366 6,443
18 | JW3 6,288 6,380 6,446
19 | JW3 6,309 6,385 6,446
20 [ Jw3 6,323 6,388 6,447
21 [ Jw3 6,328 6,389 6,447
22 [ Jw3 6,331 6,389 6,447
23 [ Jw3 6,332 6,390 6,447
24 [ Jw3 6,332 6,390 6,447
25 [ Jw3 6,332 6,390 6,447
26 [ Jw3 6,332 6,390 6,447
27 [ Jw3 6,332 6,390 6,447
28 [ Jw3 6,332 6,390 6,447
29 [ Jw3 6,332 6,390 6,447
30 [ Jw3 6,332 6,390 6,447
31| Jw3a 6,332 6,390 6,447
32 [ Jw3 6,332 6,390 6,447
9| Jw4 0 0 0
8| Jw4 0 0 0
-7 | Jw4 0 0 25
6| JW4 0 0 88
-5 | JW4 0 23 439
-4 | Jw4 0 83 1,310
3| Jw4 20 426 2,735
2| Jw4 79 1,288 3,620
-1 Jw4 413 2,702 4,257
0| Jw4 1,266 3,582 4,806
1| Jwa 2,669 4,216 5,282
2| Jw4 3,545 4,763 5,598
3| Jw4 4,176 5,236 5,877
4| Jwa 4,720 5,551 6,092
5| JW4 5,190 5,828 6,324
6 | Jw4 5,504 6,042 6,490
7| Jw4 5,779 6,272 6,610
8 | Jw4 5,991 6,437 6,700
9| Jw4 6,219 6,555 6,786
10 | Jw4 6,383 6,645 6,858
11 | Jw4 6,501 6,731 6,910
12 | Jw4 6,589 6,802 6,951
13 | Jw4 6,675 6,853 6,982
14 | Jw4 6,746 6,894 7,001
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Attachment B

Katrina Property Base

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Water Elevation NAVD88 (2004.65)

Drainage Basin Name

5%LC

Mean

95% UC
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
-6 [ NOE2 0 0 0
-5 [ NOE2 0 0 0
-4 | NOE2 0 0 0
-3 [ NOE2 0 0 0
-2 | NOE2 0 1 1
-1 [ NOE2 0 1 1
0 | NOE2 1 1 1
1| NOE2 1 1 1
2 | NOE2 1 1 1
3 | NOE2 1 1 1
4 | NOE2 1 1 1
5 | NOE2 1 1 1
6 | NOE2 1 1 1
7 | NOE2 1 1 1
8 | NOE2 1 1 1
9 | NOE2 1 1 1
10 | NOE2 1 1 1
11 | NOE2 1 1 1
12 | NOE2 1 1 1
13 | NOE2 1 1 1
14 | NOE2 1 1 1
15 | NOE2 1 1 1
16 | NOE2 1 1 1
17 | NOE2 1 1 1
18 | NOE2 1 1 1
19 | NOE2 1 1 1
20 | NOE2 1 1 1
21 | NOE2 1 1 1
22 | NOE2 1 1 1
23 | NOE2 1 1 1
24 | NOE2 1 1 1
-8 [ NOE3 0 0 0
-7 | NOE3 0 0 0
-6 [ NOE3 0 0 0
-5 [ NOE3 0 0 0
-4 | NOE3 0 0 0
-3 [ NOE3 0 0 0
-2 | NOE3 0 2 3
-1 [ NOE3 0 4 4
0 | NOE3 2 5 6
1| NOE3 5 6 7
2 | NOE3 17 22 25
3| NOE3 19 25 28
4 | NOE3 28 31 34
5 | NOE3 30 33 37
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
6 | NOE3 31 34 37
7 | NOE3 31 34 36
8 | NOE3 32 35 37
9 | NOE3 34 36 39
10 | NOE3 35 38 40
11 | NOE3 37 40 42
12 | NOE3 38 40 42
13 | NOE3 39 41 43
14 | NOE3 40 42 44
15 | NOE3 41 43 44
16 | NOE3 41 43 44
17 | NOE3 41 43 44
18 | NOE3 41 43 44
19 | NOE3 41 43 44
20 | NOE3 41 43 44
21 | NOE3 41 43 44
22 | NOE3 41 43 44
23 | NOE3 41 43 44
24 | NOE3 41 43 44
25 | NOE3 41 43 44
-2 | NOE4 0 0 0
-1 [ NOE4 0 0 13
0 | NOE4 0 0 29
1| NOE4 0 13 19
2 | NOE4 0 19 32
3 | NOE4 13 21 35
4 | NOE4 20 34 42
5 | NOE4 22 39 44
6 | NOE4 32 40 44
7 | NOE4 36 41 45
8 | NOE4 37 41 46
9 | NOE4 37 42 47
10 | NOE4 38 43 47
11 | NOE4 39 43 48
12 | NOE4 40 44 49
13 | NOE4 40 44 49
14 | NOE4 40 45 51
15 | NOE4 41 46 51
16 | NOE4 42 47 52
17 | NOE4 42 48 52
18 | NOE4 44 48 52
19 | NOE4 44 48 52
20 | NOE4 44 48 52
21 | NOE4 44 48 52
22 | NOE4 44 48 52
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
23 NOE4 44 48 52
24 | NOE4 44 48 52
-13 | NOES5 0 0 0
-12 | NOES5 0 0 0
-11 | NOE5 0 0 0
-10 | NOES5 0 0 0
-9 | NOES5 0 0 0
-8 | NOE5 0 0 0
-7 | NOES5 0 2 17
-6 | NOES5 0 10 32
-5 | NOE5 3 25 39
-4 | NOES5 13 42 57
-3 | NOES5 41 63 84
-2 | NOE5 108 146 177
-1| NOE5 170 225 253
0 | NOE5 268 325 345
1 | NOE5 320 359 389
2 | NOE5 357 378 412
3| NOE5 432 468 494
4| NOES5 466 508 530
5 | NOE5 491 518 542
6 | NOE5 508 530 551
7 | NOE5 517 541 555
8 | NOE5 533 554 564
9 | NOE5 549 564 573
10 | NOES5 559 569 578
11 | NOE5 567 576 583
12 | NOE5 576 585 591
13 | NOE5 579 587 594
14 | NOE5 582 589 596
15 | NOE5 588 595 601
16 | NOE5 590 597 603
17 | NOE5 591 598 604
18 | NOES5 592 598 604
19 | NOE5 592 598 604
20 [ NOE5 592 598 604
21 | NOE5 592 598 604
22 | NOE5 592 598 604
23 | NOE5 592 598 604
24 | NOE5 592 598 604
25 [ NOE5 592 598 604
11| om1 0 0 0
-10 | OM1 0 0 0
-9 | OM1 0 0 0
-8 | OM1 0 0 0
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Attachment B
Model Estimated Stage-Damage With Uncertainty—Estimated Post-
Katrina Property Base
Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
-7 | OM1 0 0 0
-6 | OM1 0 0 0
-5 | OM1 0 0 0
-4 | OM1 0 0 0
-3 | OM1 0 1 1
-2 | OM1 2 3 5
-1 | OM1 6 9 1
0| OM1 12 17 20
1 OM1 24 29 35
2 [ OM1 44 52 60
3| OM1 75 89 100
4 OM1 112 131 143
5| OM1 168 188 199
6 [ OM1 204 222 230
7| OM1 223 235 241
8| OM1 230 239 245
9| OM1 236 242 249
10 | OM1 240 246 251
11 [ OM1 244 251 256
12 | OM1 250 255 260
13 | OM1 256 261 265
14 | OM1 264 269 272
15 | OM1 268 273 276
16 | OM1 273 276 279
17 | OM1 276 279 282
18 | OM1 277 280 283
19 | OM1 278 281 283
20 | OM1 279 281 283
21| OM1 279 281 283
22 | OM1 279 281 283
23 | OM1 279 281 283
24 | OM1 279 281 283
25| OM1 279 281 283
26 | OM1 279 281 283
27 | OM1 279 281 283
28 | OM1 279 281 283
29 | OM1 279 281 283
-10 | OM2 0 0 0
-9 | OM2 0 0 0
-8 | OM2 0 0 0
-7 | OM2 0 0 0
-6 | OM2 0 0 0
-5 | OM2 0 0 0
-4 | OM2 0 0 0
-3 | OM2 0 0 0
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
-2 OM2 1 2 2
-1| OM2
0| OM2
1| om2 23 27 31
2| oMm2 37 44 51
3| OM2 55 64 73
4| OM2 90 103 114
5| OM2 126 143 152
6 | OM2 171 188 195
7| OM2 180 191 197
8| OM2 188 195 200
9| OM2 192 198 203
10 | OM2 195 201 206
11 | OM2 198 204 208
12 | OM2 203 208 212
13 | OM2 208 213 217
14 | OM2 214 218 221
15 | OM2 217 221 223
16 | OM2 218 221 224
17 | OM2 219 222 224
18 | OM2 220 222 225
19 | OM2 220 223 225
20 [ om2 220 223 225
21 | om2 220 223 225
22 [ om2 220 223 225
23 [ om2 220 223 225
24 [ om2 220 223 225
25 [ OM2 220 223 225
26 | OM2 220 223 225
27 | om2 220 223 225
28 [ oMm2 220 223 225
29 [ om2 220 223 225
30 [ om2 220 223 225
9| 0OM3 0 0 0
-8 | OM3 0 0 0
7| OM3 0 0 0
6| OM3 0 0 0
-5 | OM3 0 0 0
-4 | OM3 0 0 0
-3 | 0OM3 0 0 1
2| OM3 0 1 5
-1|0OM3 1 5 13
0| OM3 4 16 33

om3 15 41 68
2| om3 42 87 130
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
3[om3 100 167 224
4| om3 192 288 347
5| OMm3 340 456 519
6| OM3 482 582 648
7 | om3 607 692 752
8 | om3 696 774 826
9| om3 766 833 872
10 | OM3 812 866 899
11| oM3 847 888 915
12 | OM3 870 903 926
13 | OM3 892 920 939
14 | OM3 914 937 953
15 | OM3 931 951 965
16 | OM3 947 963 976
17 | OM3 961 976 986
18 | OM3 971 984 992
19 | OM3 979 988 994
20 [ OM3 983 990 996
21 | oM3 985 991 997
22 | oM3 986 992 997
23 | oM3 987 992 998
24 | OM3 987 992 998
25 | OM3 987 992 998
26 | OM3 987 992 998
27 | om3 987 992 998
28 | OM3 987 992 998
29 [ OM3 987 992 998
30 | OM3 987 992 998
31| oM3 987 992 998
32 | oM3 987 992 998
-7 | om4 0 0 0
-6 | om4 0 0 0
-5 [ om4 0 0 0
-4 | OM4 0 0 0
-3 | om4 0 0 0
2| om4 0 1 4
-1 | om4 0 2 6
0| Om4 1 7 16
1| om4 4 14 27
2| om4 13 29 58
3| om4 30 59 113
4| om4 77 158 229
5| OM4 150 288 354
6 | OM4 252 366 415
7 | Om4 350 430 464
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
8 [ OM4 396 449 481
9 | OM4 436 470 497
10 | OM4 449 480 507
11 | OM4 464 491 518
12 | OM4 474 501 525
13 | OM4 487 514 533
14 | OM4 501 526 544
15 | OM4 513 532 550
16 | OM4 522 540 555
17 | OM4 529 547 561
18 | OM4 537 553 565
19 | OM4 544 558 569
20 [ Om4 548 560 570
21 | om4 551 562 571
22 [ om4 552 562 571
23 [ om4 553 562 571
24 | om4 553 562 571
25 [ OM4 553 562 571
26 | OM4 553 562 571
27 | om4 553 562 571
28 | OM4 553 562 571
29 [ om4 553 562 571
30 [ Om4 553 562 571
31| om4 553 562 571
32 [ om4 553 562 571
33 [ om4 553 562 571
34 [ Om4 553 562 571
-8 | OM5 0 0 0
7| OM5 0 0 0
6| OM5 0 0 0
-5 | OM5 0 0 0
-4 | OM5 0 0 3
3| OM5 0 0 8
-2 | OM5 0 2 17
-1|0OM5 1 11 30
0| OMS5 5 35 68
1| oms 28 79 137
2| OM5 91 177 303
3| OM5 207 358 538
4| OM5 485 827 1,043
5| OM5 866 1,297 1,622
6 | OM5 1,348 1,701 2,147
7| OMS5 1,908 2,387 2,861
8| OM5 2,349 2,967 3,407
9| OM5 2,847 3,415 3,791
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
10 | OM5 3,271 3,758 4,118
11| OM5 3,614 4,013 4,320
12 | OM5 3,927 4,303 4,519
13 | OM5 4,133 4,449 4,650
14 | OM5 4,354 4,572 4,786
15 | OM5 4,473 4,675 4,865
16 | OM5 4,588 4,800 4,959
17 | OM5 4,708 4,897 5,049
18 | OM5 4,843 5,004 5,124
19 | OM5 4,939 5,092 5,185
20 [ OM5 5,016 5,137 5218
21 | OM5 5,077 5,171 5,250
22 | OM5 5,110 5,191 5,272
23 | OM5 5,141 5,220 5,289
24 | OM5 5,163 5,243 5,301
25 | OM5 5,180 5,248 5,304
26 | OM5 5,192 5,250 5,305
27 | oM5 5,195 5,251 5,305
28 | OM5 5,196 5,251 5,305
29 [ OM5 5,196 5,251 5,305
30 | OM5 5,196 5,251 5,305
31| OM5 5,196 5,251 5,305
32 | OM5 5,196 5,251 5,305
33 | OM5 5,196 5,251 5,305
-4 | ow1 0 0 1
-3 | ow1 0 0 26
-2 | ow1 0 0 32
-1 | ow1 0 23 43
0| ow1 0 28 48
1| ow1 20 39 62
2| ow1 25 43 156
3| ow1 35 57 183
4| ow1 39 143 187
5| OW1 52 166 194
6 | OW1 129 170 205
7 | ow1 150 176 208
8 | ow1 153 187 210
9 | ow1 159 189 212
10 | OW1 169 192 222
11| ow1 171 194 227
12 | OW1 174 203 229
13 | OW1 176 207 230
14 | OW1 183 209 232
15 | OW1 187 210 233
16 | OW1 189 211 233
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
17 [ OW1 190 212 233
18 | OW1 191 213 233
19 | OW1 192 213 233
20 [ ow1 192 213 233
21 [ ow1 192 213 233
22 [ ow1 192 213 233
23 [ ow1 192 213 233
24 [ ow1 192 213 233
25 [ oW1 192 213 233
26 [ OW1 192 213 233
27 | ow1 192 213 233
28 [ oW1 192 213 233
29 [ ow1 192 213 233
30 [ oW1 192 213 233
31 [ ow1 192 213 233
32 [ ow1 192 213 233
33 [ ow1 192 213 233
34 [ ow1 192 213 233
35 [ oW1 192 213 233
36 | OW1 192 213 233
-10 | ow2 0 0
9| ow2 0 0
8| OW2 0 0
-7 | Ow2 0 0 62
6| OW2 0 6 168
-5 | OW2 0 58 427
4| OW2 5 157 804
3| ow2 54 412 1,190
2| ow2 147 784 1,490
-1 ow2 397 1,165 1,766
0| ow2 764 1,465 2,021
1| ow2 1,141 1,737 2,235
2| ow2 1,439 1,992 2,436
3| ow2 1,709 2,205 2,637
4| ow2 1,962 2,405 2,826
5| OW2 2,174 2,604 3,000
6| OW2 2,373 2,792 3,140
7| ow2 2,572 2,965 3,255
8| Ow2 2,758 3,105 3,358
9| ow2 2,930 3,219 3,469
10 | OW2 3,069 3,321 3,524
1 | OW2 3,182 3,431 3,558
12 | OW2 3,284 3,486 3,583
13 | OW2 3,394 3,520 3,603
14 | OW2 3,448 3,544 3,619
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
15 | OW2 3,482 3,564 3,630
16 | OW2 3,506 3,580 3,639
17 | OW2 3,526 3,591 3,646
18 | OW2 3,542 3,600 3,658
19 | OW2 3,553 3,607 3,659
20 [ OW2 3,561 3,619 3,660
21 | ow2 3,568 3,620 3,664
22 | ow2 3,580 3,621 3,664
23 | ow2 3,581 3,625 3,665
24 [ OW2 3,582 3,625 3,665
25 [ OW2 3,586 3,625 3,665
26 | OW2 3,586 3,626 3,665
27 | ow2 3,586 3,626 3,665
28 | OW2 3,586 3,626 3,665
29 [ ow2 3,586 3,626 3,665
30 [ oW2 3,586 3,626 3,665
31 | ow2 3,586 3,626 3,665
-6 | PL11 0 0 0
-5 [ PL11 0 0 4
-4 | PL11 0 0 34
-3 | PL11 0 4 93
-2 | PL11 0 33 157
-1 | PL11 3 90 223
0| PL11 32 152 252
1| PL1 87 217 300
2| PL11 148 245 373
3| PL11 211 293 449
4| PL1 239 365 490
5| PL11 285 440 549
6 | PL11 357 481 575
7 | PL11 431 539 601
8 | PL11 472 566 623
9 | PL11 530 591 631
10 | PL11 556 612 640
11| PL11 581 620 654
12 | PL11 601 629 661
13 | PL11 609 643 666
14 | PL11 618 649 669
15 | PL11 631 655 672
16 | PL11 638 658 674
17 | PL11 643 661 677
18 | PL11 646 663 677
19 | PL11 649 665 677
20 [ PL11 651 665 678
21| PL1 653 666 678
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
22 [PL11 654 666 678
23 [ PL11 654 666 678
24 [ PL11 654 666 678
25 [ PL11 654 666 678
26 | PL11 654 666 678
27 | PL11 654 666 678
28 [ PL11 654 666 678
29 [ PL11 654 666 678
30 [ PL11 654 666 678
31| PL11 654 666 678
32 [ PL11 654 666 678
33 [ PL11 654 666 678
34 [ PL11 654 666 678
35 [ PL11 654 666 678
-6 | SB1 0 0 0
-5 | SB1 0 0 0
-4 | sB1 0 0 0
-3|sB1 0 0 0
-2 | sB1 0 0 0
-1|SB1 0 0 0
0| SB1 0 0 1
1|sB1 1 5 8
2| SB1 3 8 11
3| sB1 7 11 15
4| SB1 13 17 22
5| SB1 24 33 38
6| SB1 42 53 60
7| SB1 67 78 85
8| SB1 88 99 106
9| SB1 107 116 122
10 | SB1 17 125 130
11 | SB1 123 129 134
12| SB1 128 133 138
13 | SB1 133 138 142
14 | SB1 137 141 144
15 | SB1 141 144 147
16 | SB1 144 147 149
17 | SB1 147 149 151
18 | SB1 149 151 153
19 | SB1 150 152 154
20 | sB1 151 153 154
21| sB1 152 153 155
22 | sB1 152 154 155
23 | sB1 153 154 156
24 | sB1 153 154 156
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
25 [ SB1 153 154 156
26 | SB1 153 154 156
27| sB1 153 154 156
28 | SB1 153 154 156
29 | sB1 153 154 156
30 | SB1 153 154 156
31| sB1 153 154 156
32| sB1 153 154 156
33| sB1 153 154 156
34| sB1 153 154 156
35| SB1 153 154 156
2| sB2 0 0 0
3|SB2 0 0 0
4| SB2 0 0 0
5| SB2 0 0 0
6| SB2 0 0 21
7| SB2 0 0 23
8| SB2 0 19 25
9| SB2 0 21 27
10 | SB2 16 22 27
11| SB2 18 24 27
12 | SB2 20 24 28
13 | SB2 21 24 28
14 | SB2 21 25 29
15 | SB2 22 25 30
16 | SB2 22 26 30
17 | SB2 22 26 30
18 | SB2 23 27 32
19 | SB2 23 27 32
20 | sB2 24 29 33
21| sB2 24 29 33
22| sB2 25 29 33
23| sB2 25 29 33
24 | sB2 26 29 33
25 | sB2 26 29 33
26 | SB2 26 29 33
27| sB2 26 29 33
28 | sB2 26 29 33
29 | sB2 26 29 33
30 | sB2 26 29 33
31| sB2 26 29 33
32| sB2 26 29 33
33| sB2 26 29 33
34| sB2 26 29 33
35| SB2 26 29 33
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
36 [ SB2 26 29 33
-6 | SB3 0 0 0
-5 | SB3 0 0 0
-4 | SB3 0 0 0
-3|sB3 0 0 0
-2|sB3 0 0 0
-1|sB3 0 0 0
0|SB3 0 0 0
1|sB3 0 0 1
2| sB3 0 4 9
3|sB3 2 10 16
4|sB3 10 23 29
5| SB3 22 33 38
6| SB3 36 44 51
7|sB3 56 64 73
8| SB3 102 17 131
9|sB3 162 185 205
10 | SB3 214 239 259
11 | SB3 245 271 285
12| SB3 265 286 296
13| SB3 280 294 302
14| SB3 288 298 305
15| SB3 204 301 308
16 | SB3 300 307 313
17| SB3 307 315 320
18 | SB3 314 320 325
19| SB3 318 324 329
20 [ sB3 322 327 332
21|sB3 325 330 334
22| sB3 327 331 335
23| sB3 328 333 336
24 | sB3 329 333 337
25 [ sB3 329 333 337
26 | SB3 329 333 337
27 | sB3 329 333 337
28 [ sB3 329 333 337
29 [ sB3 329 333 337
30 [ sB3 329 333 337
31|sB3 329 333 337
32 [sB3 329 333 337
33|sB3 329 333 337
34 | sB3 329 333 337
0| SB4
1|sB4
2| SB4
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
3[sB4 0 0
4| SB4 0 1
5| SB4 0 6 22
6| SB4 4 22 45
7| SB4 14 48 73
8| SB4 39 81 99
9| SsSB4 66 101 115
10 | SB4 87 106 116
11| SB4 98 113 118
12 | SB4 104 14 121
13 | SB4 110 115 123
14 | SB4 110 17 124
15 | SB4 111 119 126
16 | SB4 115 123 128
17 | SB4 118 125 129
18 | SB4 121 126 130
19 | SB4 122 127 130
20 | sB4 124 127 130
21| sB4 124 127 130
22| sB4 125 128 130
23| sB4 125 128 130
24 | sB4 125 128 130
25 | SB4 125 128 130
26 | SB4 125 128 130
27 | sB4 125 128 130
28 | sB4 125 128 130
29 | sB4 125 128 130
30 | sB4 125 128 130
31| sB4 125 128 130
32| sB4 125 128 130
33| sB4 125 128 130
34| sB4 125 128 130
35| SB4 125 128 130
36 | SB4 125 128 130
0|SB5 0 0 0
1| sB5 0 0 2
2| SB5 0 0 12
3|SB5 0 2 32
4| SB5 0 11 36
5| SB5 1 30 41
6| SB5 10 33 43
7| SB5 27 38 44
8| SB5 31 40 44
9| SB5 35 40 45
10 | SB5 36 41 46
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
11| SB5 37 41 47
12| SB5 37 43 48
13| SB5 38 44 49
14 | SB5 39 44 49
15| SB5 40 45 50
16 | SB5 41 46 51
17| SB5 41 47 51
18 | SB5 42 47 51
19| SB5 43 47 51
20 [ SB5 43 47 51
21|sB5 43 47 51
22| sB5 43 47 51
23| sB5 43 47 51
24 | SB5 43 47 51
25 [ SB5 43 47 51
26 | SB5 43 47 51
27 | sB5 43 47 51
28 [ SB5 43 47 51
29 [ sB5 43 47 51
30 [ SB5 43 47 51
31|sB5 43 47 51
32| sB5 43 47 51
33| sB5 43 47 51
34 | sB5 43 47 51
35| SB5 43 47 51
36 | SB5 43 47 51
0| SC1 0 0 21
1|sc1 0 0 91
2| sc1 0 19 120
3| scC1 0 85 128
4|sc1 17 13 135
5| SC1 79 121 138
6| SC1 106 127 138
7| SC1 114 130 139
8| SC1 119 130 141
9| SC1 122 131 145
10 | SC1 122 132 148
11 | SC1 123 136 150
12| sc1 124 139 151
13| sc1 128 141 153
14| SC1 131 143 154
15| SC1 133 144 155
16 | SC1 134 145 155
17 | sc1 135 146 155
18 | SC1 136 146 155
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
19 SC1 137 146 155
20 | sc1 137 146 155
21| sc1 137 146 155
22 | sc1 137 146 155
23| sc1 137 146 155
24 | sc1 137 146 155
25 | sC1 137 146 155
26 | SC1 137 146 155
27 | sc1 137 146 155
28 | sC1 137 146 155
29 | sc1 137 146 155
30 | sC1 137 146 155
31| sc1 137 146 155
32| sc1 137 146 155
33| sc1 137 146 155
34 | sc1 137 146 155
35| SC1 137 146 155
36 | SC1 137 146 155
-1|sc2 0 0 12
0|sc2 0 0 180
1|sc2 0 10 303
2|sc2 0 169 406
3|sc2 9 290 502
4]sc2 158 390 680
5|sc2 277 485 853
6|SC2 373 661 994
7|sc2 468 832 1,176
8|sc2 642 973 1,384
9|sc2 812 1,151 1,563
10 | SC2 951 1,355 1,651
11| sC2 1,126 1,532 1,724
12| sc2 1,327 1,619 1,781
13| sc2 1,501 1,690 1,822
14| sc2 1,586 1,746 1,843
15| SC2 1,656 1,787 1,866
16 | SC2 1,710 1,807 1,898
17 | sc2 1,752 1,830 1,920
18| sC2 1,772 1,861 1,936
19| sc2 1,794 1,883 1,946
20 | sc2 1,824 1,898 1,953
21|sc2 1,845 1,908 1,958
22 |sc2 1,860 1,915 1,960
23| sc2 1,870 1,920 1,961
24| sc2 1,877 1,922 1,962
25 | sc2 1,882 1,923 1,963
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Attachment B

Model Estimated Stage-Damage With Uncertainty—Estimated Post-

Katrina Property Base

Water Elevation NAVD88 (2004.65) | Drainage Basin Name | 5% LC Mean 95% UC
26 [ SC2 1,883 1,923 1,963
27| sc2 1,884 1,924 1,963
28| sc2 1,885 1,925 1,963
29 [ sc2 1,886 1,925 1,963
30| sc2 1,886 1,925 1,963
31|sc2 1,886 1,925 1,963
32|sc2 1,886 1,925 1,963
33|sc2 1,886 1,925 1,963
34| sc2 1,886 1,925 1,963
35 sc2 1,886 1,925 1,963
36 | sc2 1,886 1,925 1,963
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Appendix 2
Human Health & Safety Consequences
Human Health Effects

This appendix describes the search strategies used to identify currently identified and
potential future human health effects of Hurricane Katrina.

Search Methods and Results
We took a multi-pronged approach to the literature search, because:

1. The search was to include both empirical literature that described the exposures and
health/mental health effects of Hurricane Katrina and empirical literature that described

exposures and health/mental health effects of similar past disasters (e.g., hurricanes,
floods).

2. The search was to cover both the scientific (peer-reviewed) literature and the “grey”
literature.

Because of the limited time between the occurrence of the storm and the conduct of the
review, it was clear that the scientific literature describing Hurricane Katrina and its effects
would be quite limited. The grey literature, on the other hand, is enormous but anecdotal.

Our approach to this dilemma was as follows. First, we used findings from the post-
Hurricane Katrina scientific literature to identify documented effects, and we used grey literature
descriptions of these documented effects to provide additional details about them. Second, we
used the similar-disaster scientific literature to identify likely other effects of Hurricane Katrina,
and grey literature to add details. Third, we used the grey literature to identify potential other
effects that were not mentioned in the Hurricane Katrina-specific or the similar-disaster
literatures. Finally, we searched what might be thought of as the “pre” literature, i.e., we
contacted investigators who we knew were currently conducting studies of Hurricane Katrina
and its impact, to learn some details of what they were studying and any early findings.
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Peer-Reviewed Literature

As noted above, the basic purpose of the literature review is to provide as rich a description
as possible of the actual exposures and health and mental health outcomes of Hurricane Katrina
observed to date, and also a forecast of additional health and mental health consequences that
may not yet have become evident. We searched five major literature review databases:

e PubMed, medical and public health literature

Medline, medical and public health literature
Psychlnfo, psychiatric and psychological literature

e SocialSci, social science literature

e TGG Health & Wellness, health and wellness literature

For all databases except PubMed, the Abt Associates library staff performed searches of
“Hurricane Katrina and (health or mental health).” Research staff reviewed the resulting lists of
summary information about each selected item and identified specific items to be downloaded.
Table 2-1 shows the results of this process.

Table 2-1
RESULTS OF LITERATURE REVIEW

Number of results downloaded
Literature review database Number of results selected by broad search Health Mental Health
Medline 95 47 29
Psychlinfo 5 0° 5
SocialSci 7
Health & Wellness 110 86 32

? One article had many references of interest; four were accessed from the Internet.

As anticipated, a search using the standard literature review databases yielded just a handful
of results. Also as expected, the vast majority of published literature with respect to exposures
and health effects is from the Centers for Disease Control and Prevention (CDC), which quickly
established surveillance centers in affected areas to identify and report reliably on morbidity and
mortality outcomes.

For PubMed, the searches were performed directly from Reference Manager, the database in
which all results were collected. After performing a set of initial searches, using terms known to
be associated with hurricanes, we reviewed the CDC reports and broadened our set of search
terms. Each term was linked with the phrase “Hurricane Katrina” to increase the specificity of
the results. The final terms, and number of results, are shown in Table 2-2.

The results are relevant for people who moved to New Orleans as part of the relief and
reconstruction efforts as well as for those living there when Hurricane Katrina hit. As many as
40,000 active-duty military and National Guard (Manjoo 2005), 1,580 Army Corps of Engineers
workers (Cloud 2005), 148 CDC public health workers such as epidemiologists(CDC 2005h),
approximately 500 SAMHSA mental health and substance abuse counselors(SAMHSA 2006),
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some 800 firefighters from New York and Illinois (Longman 2005), 303 New York police
officers (Baker 2005), a sheriff and 33 deputies from Michigan (Lipton et al. 2005), and

38 Public Health Service physicians and nurses(Altman & Chang 2005) were dispatched to the
region.

The CDC surveillance methods have two significant limitations. First, they involve the
geographic areas most directly impacted by the hurricane: Louisiana, Mississippi, Alabama, and
Texas. Before the hurricane struck, about three-quarters of New Orleans residents heeded the
recommendation to evacuate, and dispersed, planning to stay with family or friends or in hotels
during the height of the storm. It appears from anecdotal reports and evacuee dispersion
data(Kent 2005) that most of these people stayed within a moderate driving distance from their
point of origin. However, many sanctuaries were also damaged by the storm or not available for
extended stays. As a result, many of these evacuees needed to move again.

Second, of the additional 50,000-100,000 New Orleans residents stranded in the city, most
were relocated in large groups (i.e., hundreds or thousands). Although the four-state region that
CDC focused on got the largest share of evacuees — almost a quarter of a million were
immediately housed in Houston(CDC 2005f) — every state received some evacuees. Currently
available data do not distinguish between evacuees from New Orleans and from other areas of
Louisiana, but FEMA reports that approximately 800,000 Louisiana citizens requested FEMA
assistance' by September 20, 2005 from every state.(Kent 2005) These data suggest that the
majority of Louisiana residents who evacuated are not currently under surveillance by CDC.

! Applications for FEMA assistance could be requested to cover expenses associated with disruptions other than
leaving one’s home. For example, college students arriving for their first year who had to turn away from New
Orleans were encouraged by at least one institution to apply for assistance to pay for the cost of, for example,
additional travel and ruined clothing.(Minton 2006) Therefore, it is possible that some applications do not reflect
evacuations.
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Table 2-2
PEER-REVIEWED LITERATURE SEARCH TERMS AND RESULTS
Date Search term used with phrase (“Hurricane Katrina” and) Number of results
4/13/2006 Health 48
4/13/2006 Disease 25
Causes of disease
4/13/2006 Vector 0
4/13/2006 Insect 0
4/13/2006 Chemical 1
4/13/2006 Toxin 0
4/13/2006 Pathogen 0
4/13/2006 Carbon monoxide 1
Mortality
4/13/2006 Drown 0
4/13/2006 Homicide 1
4/13/2006 Suicide 0
4/13/2006 Injury 12
4/13/2006 Cardiovascular 0
4/13/2006 Sepsis 0
4/13/2006 Alcoholism 0
4/13/2006 Cerebral palsy 0
4/13/2006 Suffocation 0
4/13/2006 Pneumonia 0
Currently Evident Morbidity/Injury
4/13/2006 Poison 0
4/13/2006 Wound 6
4/13/2006 Laceration 0
4/13/2006 Strain 0
4/13/2006 Hernia 0
4/13/2006 Broken bone 0
Currently Evident Morbidity/lliness
4/13/2006 Nausea 0
4/13/2006 Gastrointestinal 0
4/13/2006 Respiratory 3
4/13/2006 Dermatolog [-y, -ic] 0
4/13/2006 Cardiovascular 0
4/13/2006 Norovirus 2
4/13/2006 Infection 7
4/13/2006 Cellulites 0
4/13/2006 Bite [insect or animal] 0
4/13/2006 Headache 0
4/13/2006 Hypertension 1
4/13/2006 Altitude sickness 1
4/13/2006 Dehydration 0
Potential future morbidity or mortality:
4/13/2006 Tuberculosis 0
4/13/2006 Asthma 0
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Similar-Disaster Scientific Literature

In order to determine the types of health effects that have been found to be associated with
prior hurricanes, floods, and similar events, we researched the major federal agencies responsible
for hurricane preparedness and response:

e National Hurricane Center

e National Oceanic & Atmospheric Administration (NOAA)
e Centers for Disease Control and Prevention (CDC)

e American Red Cross

As we anticipated, CDC had the most thorough information, with numerous fact sheets for
the public:

e Prevent Illness

e Keep Food & Water Safe

¢ Environmental Concerns

Animal & Insect Hazards

When the Power Goes Out

Returning Home after a Hurricane

Prevent Injury

e (lean Up Safely

e Hurricane Katrina & Other 2005 Hurricanes

CDC also provides fact sheets for groups with specific concerns such as:

e Response & Cleanup Workers
e FEvacuation Centers
e Volunteers

Finally, CDC also makes information from other federal agencies available. This includes,
for example, a report on the effects of the Murphy Oil Spill, which had been prepared by the
U.S. Department of Health and Human Services’ Agency for Toxic Substances and Disease
Registry (ATSDR).

On the mental health side, we searched the PILOTS database, maintained at Dartmouth
College by the National Center for Posttraumatic Stress Disorder (NC.PTSD). PILOTS is an
electronic index to the worldwide literature on post-traumatic stress disorder (PTSD) and other
mental-health consequences of exposure to traumatic events. The database is updated bimonthly,
and it currently contains more than 28,000 references, almost all of which include abstracts.

We searched PILOTS for mental health information using keywords “disaster”” and each of
the following: hurricane, flood, tsunami, mental health, PTSD, depression, and substance abuse.
Table 2-3 shows the number of relevant articles identified in each of these categories (relevance
was assessed from the title and abstract of each article; “hurricane” and “flood” each produced
more than 100 articles, many of which were clearly not relevant). The terms “mental health” and
“PTSD” produced far too many hits to be useful.
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Table 2-3

PILOTS data base search results

Topic: Disaster And ... | Number of Relevant Articles
Hurricane 49

Flood 21

Tsunami 2

Depression 61

Substance Abuse 6

The data set that resulted from these activities provides a comprehensive description of the
potential health and mental health effects that existing empirical evidence suggests may result
from Hurricane Katrina-related exposures.

Grey Literature

To identify and collect evidence of potential health effects of Hurricane Katrina not
identified via CDC’s surveillance system, we turned to the “grey literature.” There are many
shades of grey, from high-quality reporting with solid fact-checking to immediate reports based
on little more than hearsay. We established a rigorous, systematic approach that ranked types of
sources (e.g., magazines, newspapers) and, within types, grouped specific sources. The searches
were parallel. When possible, we cite numerous sources. In the rare cases where sources
conflicted — e.g., on the number of Level I trauma centers “nearest” New Orleans — we found
independent confirmation.

Magazine search

To select a broad set of news magazines, we selected two lists. One, www.magazine-
directory.com, has 320 titles, some specialized and many general-interest. The other,
www.magazines.com, has over 1,500 titles, but a sub-request for news magazines brought the
list to 77. Many of the titles are on both lists; we ultimately searched over 360 news magazines.
The magazine search took place on April 5, 2006.

Although many of the magazines are widely respected for their journalistic quality, many
have a distinct political identity or target audience. The magazines reviewed represent a broad
range of political spectrums and readership, as demonstrated in Table 2-4. Reviewing a broad
range of magazines was essential to collecting diverse information.

Since Hurricane Katrina evacuees have been dispersed across the country, we thought there
might be some interesting articles in regional magazines. By searching the Internet site Google
for “regional magazines”, we found www.bookmarket.com, which claims to list all regional
magazines published in the U.S. We examined all 187 magazines listed. Some, which were
extremely specialized within a geographical region (e.g., “Divorce Chicago,” “Florida Small
Business”), we did not investigate further. Many were promotional, or “lifestyle,” magazines. By
definition, these magazines do not run articles that present the region in a negative light. Many
ran articles about local volunteers helping on hurricane relief efforts; none had substantive
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commentary on health effects. Of the remaining magazines, we searched for “Katrina” in internal
searches, when these were available, and, if not, reviewed the entire website.

Seven regional magazines had articles with adequately specific results to be included in the
database. They are listed in Table 2-4.

Finally, some additional sources were identified through methods similar to the “snowball
technique.” Some websites provide links to other sources of interest. These sources are also

listed in Table 2-4.

Table 2-4

IDENTIFICATION AND SELECTION OF MAGAZINE ARTICLES

Number of articles

Title Description downloaded
News Magazines

The Atlantic “Contemporary issues” 44

Baltimore Afro-American “Black owned and operated newspaper has crusaded for racial equality 0

Newspaper and economic advancement”

Discover “General interest magazine devoted to the world of science and 0
technology”

Ebony “Magazine for African-American men and women”

The Economist “International newsweekly on politics, business, finance” 0

Essence “For the African-American woman who is looking for a source of useful, 0
provocative information”

Independent Review “Devoted to excellence in the critical analysis of government policy and 1
current affairs”

Frontpage “World news politics and features. Lots of conservative commentaries.” 0

Harper’'s Magazine “Original journalism” 1

The Humanist “Magazine of critical inquiry and social concern” 0

Jet “Written for an African-American audience and focuses on news and 0
features that fuse Black history and contemporary living”

MaclLean’s “Weekly wrap-up and analysis of news events” 0

Mother Jones “A magazine of provocative and unexpected articles” 7

Ms. Magazine “Feminist” 0

National Geographic “Rare look at the drama of humanity and the wonders of nature” 0

National Review “Premier journal of conservative political opinion” 0

Newsweek “A weekly news magazine that reports and analyzes today's most 242
important events”

People Magazine “Amazing stories about ordinary people” 4

Reason “Covers politics, culture, and ideas” 0

Saturday Evening Post “Family magazine” 0

Salon “This Internet media company produces 10 original content sites” 12°

Science Magazine “Covers the most important research in all fields of science” 0°

Smithsonian “Regularly covers topics such as Americana ...and contemporary society” | 0

The Nation “Unconventional wisdom since 1865”

The New Republic “One of America's opinion magazines”

The New Yorker “Commentaries and reporting on politics, culture, and events” 21
(Amazon.com)

The Week “The best of U.S. and international media” 0

The Weekly Standard “Commentary and articles” 0

Time “Insightful analysis of today's important events” 8
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Table 2-4
IDENTIFICATION AND SELECTION OF MAGAZINE ARTICLES

Number of articles
Title Description downloaded
U.S. News and Weekly “Articles on national and world events” 12
Report
Regional Magazines
Atlanta Magazine 2
Chicago Magazine 1
Louisiana Life 5
New Orleans Magazine 2
New Orleans Tribune 2
New York Magazine 1
Texas Monthly 0
Other sources identified through snowball technique
Center on Budget and Policy | “Nonpartisan research organization and policy institute that conducts 1
Priorities research and analysis”
EndHomelessness.org “A nonprofit organization whose mission is to mobilize the nonprofit, 1
public and private sectors of society in an alliance to end homelessness”
MercyCorps.org A voluntary organization that provides disaster relief 9
PBS.org The public broadcasting system 2
RedCross.org A voluntary organization that provides disaster relief 770
The Henry J. Kaiser Family “Non-profit, private operating foundation focusing on the major health 10
Foundation care issues facing the nation”

@ Many articles found in Newsweek were credited to MSNBC.
® Searched for “Katrina and health”; narrowed results to 61.
¢ Searched in “medicine, diseases” section.

Newspaper search

As with the magazine search, the objective of the newspaper search was to get (a) the
highest-quality, most reliable reports of health effects and (b) thorough coverage of regions to
which evacuees were dispersed, as the health effects could differ by region. We implemented a
hierarchical approach to the search. First, we selected the top three newspapers in the U.S.?
Second, we selected six nationally ranked newspapers from regions with a heavy influx of
evacuees. Third, we recognized that evacuees may have different health outcomes in different
areas, due to climatic and other regional characteristics or due to the evacuees’ differing impact
on local health systems. We selected newspapers from four additional cities, based on the rate of
applications for FEMA assistance per 10,000 people in the state and unique geographic
characteristics. For example, we knew from CDC reports that altitude sickness was common
among evacuees in Colorado. The selection criteria are demonstrated in Table 2-5.

? Columbia Journalism Review, November/December 1999. Available at htp://archives.cjr.org/year/99/6/best.asp.
Accessed 4/5/2006.
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Table 2-5
IDENTIFICATION OF NEWSPAPERS

Newspaper | National Ranking Applications for FEMA assistance per 10,000 people
Top three newspapers

The New York Times 1

Washington Post 2

Wall Street Journal 3

Nationally ranked newspapers from regions with a heavy influx of evacuees

Los Angeles Times 4
Dallas Morning News 5
Chicago Tribune 6
St. Petersburg Times 9

The Atlanta Journal-Constitution 19

(New Orleans) Times-Picayune “singled out for ‘most improved™

Newspapers from selected regions

Detroit Free Press n/a 78.9/10,000

(Memphis) Commercial Appeal n/a 32.4/10,000 in Tennessee; 145.5/10,000 in Memphis
Anchorage Daily News n/a 2.5/10,000

(Denver) Rocky Mountain News n/a 6.8/10,000

Because the number of newspaper articles was potentially extremely large, we developed a
set of parameters designed for high specificity and low sensitivity. They are represented in
Table 2-6.

Table 2-6
IDENTIFICATION AND SELECTION OF NEWSPAPER ARTICLES

Set 1: Causes | “Hurricane Katrina” and (vector or chemical or toxin or pathogen or “carbon monoxide” or insect)

of Disease

Set 2: “Hurricane Katrina” and (drowning or homicide or suicide or injury or “underlying cardiovascular” or disease or
Mortality sepsis or “chronic alcoholism” or “cerebral palsy” or suffocation or pneumonia)

Set 3: “Hurricane Katrina” and (poisoning or wounds or lacerations or strains or sprains or hernia or “broken bones”)
Morbidity /

Injury

Set 4: “Hurricane Katrina” and (gastrointestinal or nausea or vomiting or diarrhea or “acute respiratory” or cough or
Morbidity / fever or “skin infection” or rash or cardiovascular or norovirus or infection or cellulitis or bites or “heart attack” or
lliness headache or hypertension or pneumonia or “altitude sickness” or dehydration or tuberculosis)

Pre-Literature Search

As noted above, in addition to the searches of already published literature (grey or
otherwise), we also attempted to anticipate future literature by identifying studies that were
currently in the field but had not yet disseminated findings. To do so we talked with
knowledgeable colleagues in the public health and mental health fields and with officials at
several relevant funding sources (e.g., NIMH, SAMHSA) to get a sense of what is going on in
the field, and what might be currently in the pipeline. Because these studies represent the
intellectual property of the investigators, we provide only general descriptions of the study aims.
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Appendix 3
Human Health & Safety Consequences
Loss of Life Modeling

This appendix provides graphs and tables that display the flood stage—fatality results for each
drainage basin. The flood stage is defined in terms of the high water elevation (NAV88
(2004.65)). Two graphs for each drainage basin are first presented in Exhibits 3-1 through 3-26.
The first graph for any drainage basin (labeled “a”) provides the results for the pre-Katrina
demographic and structural conditions. The second graph (labeled “b”) shows the results for the
post-Katrina (June 2006) demographic and structural conditions. In each graph we provide the
expected number of fatalities at each elevation as well as the 90" percent confidence interval.
These same results are then presented in tabular form along with additional distributional
information.
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Exhibit 3-20b: Plaquemines Area Drainage Basin 1—Post-Katrina
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Exhibit 3-21a: St. Bernard Drainage Basin 1—Pre-Katrina
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Exhibit 3-22a: St. Bernard Drainage Basin 3—Pre-Katrina
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[No Post-Katrina figure necessary. Estimated Post-Katrina fatalities were zero.]
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Exhibit 3-25a: St. Charles Drainage Basin 1—Pre-Katrina

Estimated Fatalities
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Exhibit 3-25b: St. Charles Drainage Basin 1—Post-Katrina

Estimated Fatalities
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Exhibit 3-26b: St. Charles Drainage Basin 2—Pre-Katrina
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Exhibit 3-26: St. Charles Drainage Basin 2—Post-Katrina
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Hurricane-Related Flood Stage vs. Fatality Estimations for Each
Drainage Basin in Greater New Orleans

Pre-Katrina flood stage—fatality results for each drainage basin are presented first in the
tables 3-1a through 3-26a, and post-Katrina stage-fatality results in the tables labeled 3-1b
through 3-26b.

Table 3-1a: Estimated Fatalities by Flood Water Elevation for Jefferson East Drainage Basin #1 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-10.7 0.0 0.0 0.0 0.0 0.0 0.0
-8.7 0.0 0.0 0.0 0.0 0.0 0.0
-6.7 0.0 0.0 0.0 0.0 0.0 0.0
-4.7 0.0 0.0 0.0 0.0 0.0 0.0
-2.7 0.7 0.3 0.5 0.7 0.9 1.2
-0.7 3.2 1.5 2.4 3.2 3.9 5.0
1.3 5.6 2.4 4.0 5.4 6.9 9.4
3.3 9.4 3.9 6.6 8.8 11.6 16.1
5.3 271 8.7 15.3 22.5 33.9 62.2
7.3 85.4 36.8 60.7 81.1 105.0 149.7
9.3 200.3 89.2 146.3 194.2 247.0 332.6
11.3 367.4 166.3 272.9 362.0 454.2 587.8
13.3 569.8 257.8 4231 562.1 705.0 911.5
15.3 911.0 408.8 672.3 894.4 1,125.5 1,471.4
17.3 1,547.2 695.7 1,146.5 1,525.1 1,913.1 2,480.8
19.3 2,451.0 1,107 .4 1,826.4 2,424.7 3,033.9 3,898.3
21.3 3,511.0 1,594.9 2,625.4 3,486.3 4,340.8 5,551.3
23.3 4,542.5 2,063.2 3,402.9 4,517 .1 5,620.3 7,174.4
25.3 5,462.8 2,482.0 4,094.8 5,442.9 6,761.1 8,615.8
27.3 6,104.0 2,773.2 4,574.6 6,083.1 7,555.2 9,627.9
29.3 6,693.7 3,035.8 5,014.8 6,674.7 8,290.6 10,558.7
31.3 6,994.9 3,173.4 5,240.0 6,973.9 8,662.2 11,033.4
33.3 7,305.7 3,312.7 5,472.6 7,285.0 9,050.6 11,524 .1
35.3 7,514.4 3,406.2 5,627.4 7,493.9 9,307.4 11,852.2
37.3 7,677.8 3,480.5 5,749.1 7,657.6 9,510.5 12,113.5
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Table 3-1b: Estimated Fatalities by Flood Water Elevation for Jefferson East Drainage Basin #1 —

Post-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-10.7 0.0 0.0 0.0 0.0 0.0 0.0
-8.7 0.0 0.0 0.0 0.0 0.0 0.0
-6.7 0.0 0.0 0.0 0.0 0.0 0.0
-4.7 0.0 0.0 0.0 0.0 0.0 0.0
-2.7 0.7 0.3 0.5 0.7 0.9 1.2
-0.7 3.3 1.5 24 3.2 4.0 5.1
1.3 5.7 25 4.1 5.5 7.0 9.6
3.3 9.6 4.0 6.7 9.0 11.8 16.4
5.3 27.6 8.8 15.6 23.0 34.6 63.4
7.3 87.0 37.5 61.9 82.7 107.0 152.6
9.3 204.2 90.9 149.1 198.0 251.8 339.1
11.3 374.8 169.6 278.3 369.2 463.3 599.6
13.3 581.6 263.2 431.8 573.7 719.6 930.4
15.3 929.7 417.2 686.2 912.8 1,148.6 1,501.5
17.3 1,577.6 709.4 1,169.0 1,555.1 1,950.6 2,529.3
19.3 2,498.2 1,128.8 1,861.6 2,471.5 3,092.2 3,973.3
21.3 3,577.9 1,625.3 2,675.3 3,5652.7 4,423.5 5,656.9
23.3 4,629.8 2,102.9 3,468.3 4,604.0 5,728.3 7,312.3
25.3 5,568.2 2,530.0 4,173.7 5,547.7 6,891.4 8,781.8
27.3 6,223.0 2,827.1 4,663.5 6,201.4 7,702.4 9,815.4
29.3 6,826.7 3,096.1 5,114.5 6,807.3 8,455.4 10,768.5
31.3 7,133.9 3,236.4 5,344 .1 7,112.5 8,834.3 11,252.6
33.3 7,450.8 3,378.5 5,5681.3 7,429.7 9,230.4 11,7531
35.3 7,663.7 3,473.9 5,739.5 7,642.8 9,492.7 12,087.9
37.3 7,831.1 3,550.0 5,864.0 7,810.5 9,700.4 12,355.4
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Table 3-2a: Estimated Fatalities by Flood Water Elevation for Jefferson East Drainage Basin #2 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-12.6 0.0 0.0 0.0 0.0 0.0 0.0
-10.6 0.9 0.1 0.4 0.7 1.2 1.9
-8.6 0.9 0.1 0.4 0.7 1.2 1.9
-6.6 4.9 1.3 2.3 3.5 6.1 13.2
-4.6 27.7 12.6 20.6 27.3 34.3 44.5
-2.6 55.5 24.8 40.8 53.9 68.2 90.4
-0.6 81.7 354 58.6 78.1 100.3 137.1
1.4 166.2 57.6 97.7 135.6 202.2 386.7
3.4 641.1 2771 458.7 612.9 788.1 1,114.1
5.4 1,239.7 564.8 927.4 1,229.3 1,533.7 1,961.8
7.4 1,664.3 758.8 1,247.5 1,657.3 2,058.9 2,623.5
9.4 1,910.5 871.0 1,429.4 1,897.2 2,362.6 3,018.2
11.4 2,752.4 1,196.2 1,988.5 2,654.0 3,390.3 4,669.4
13.4 5,371.8 2,431.6 4,006.3 5,321.6 6,648.9 8,522.4
15.4 7,311.5 3,320.8 5,480.8 7,281.2 9,047.2 11,534.2
17.4 8,327.7 3,780.0 6,239.8 8,300.0 10,310.8 13,140.5
19.4 8,934.2 4,056.5 6,692.7 8,905.2 11,060.7 14,093.1
21.4 9,678.2 4,395.1 7,248.8 9,645.2 11,980.7 15,264.0
23.4 10,476.6 4,751.8 7,846.9 10,446.9 12,976.8 16,526.7
25.4 10,830.0 4,909.1 8,109.9 10,800.2 13,414.9 17,084.1
27.4 10,986.2 4,980.4 8,226.9 10,955.5 13,608.2 17,331.5
29.4 11,159.9 5,059.6 8,356.5 11,127.5 13,822.9 17,607.2
31.4 11,341.7 5,141.0 8,492.5 11,311.8 14,049.9 17,894.2
33.4 11,451.9 5,188.1 8,573.4 11,4211 14,190.0 18,074.0
35.4 11,493.8 5,207.6 8,604.2 11,462.7 14,2427 18,136.2
37.4 11,522.5 5,220.7 8,625.8 11,491.5 14,278.4 18,181.6
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Table 3-2b: Estimated Fatalities by Flood Water Elevation for Jefferson East Drainage Basin #2 —

Post-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-12.6 0.0 0.0 0.0 0.0 0.0 0.0
-10.6 0.9 0.1 0.4 0.7 1.2 1.9
-8.6 0.9 0.1 0.4 0.7 1.2 1.9
-6.6 4.9 1.3 24 3.6 6.2 13.4
-4.6 28.3 12.8 21.0 27.8 34.9 45.4
-2.6 56.7 253 41.6 55.1 69.6 92.3
-0.6 83.5 36.2 59.9 79.8 102.5 140.2
1.4 169.8 58.9 99.8 138.6 206.5 394.7
3.4 655.0 283.0 468.5 625.9 805.2 1,139.2
5.4 1,269.1 578.2 949.3 1,258.5 1,570.0 2,008.1
7.4 1,702.2 775.8 1,276.1 1,695.0 2,106.2 2,683.1
9.4 1,949.2 888.9 1,458.3 1,936.0 2,410.5 3,079.5
11.4 2,803.3 1,218.4 2,025.4 2,703.3 3,453.1 4,755.4
13.4 5,470.3 2,476.5 4,079.6 5,419.2 6,770.6 8,679.1
15.4 7,448.1 3,382.9 5,583.4 7,417.2 9,215.8 11,749.4
17.4 8,480.7 3,849.8 6,353.9 8,452.2 10,500.6 13,382.3
19.4 9,093.0 4,128.3 6,811.9 9,062.9 11,257.3 14,343.7
21.4 9,846.2 4,471.3 7,374.4 9,812.3 12,188.5 15,529.2
23.4 10,654 .4 4,832.5 7,979.9 10,624.0 13,196.7 16,807.4
25.4 11,015.4 4,993.1 8,248.7 10,985.1 13,644.5 17,376.3
27.4 11,173.2 5,064.9 8,367.1 11,142.0 13,839.7 17,626.6
29.4 11,348.4 5,145.1 8,497.6 11,315.6 14,056.4 17,904.3
31.4 11,531.9 5,227.2 8,634.8 11,501.5 14,285.6 18,194 .4
33.4 11,643.3 5,274.8 8,716.7 11,6121 14,427.3 18,376.2
35.4 11,686.0 5,294.7 8,748.0 11,654.3 14,480.9 18,439.4
37.4 11,714.9 5,307.9 8,769.8 11,683.3 14,516.7 18,485.1
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Table 3-3a: Estimated Fatalities by Flood Water Elevation for Jefferson East Drainage Basin #3 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-14 0.0 0.0 0.0 0.0 0.0 0.0
-12 0.0 0.0 0.0 0.0 0.0 0.0
-10 0.0 0.0 0.0 0.0 0.0 0.0
-8 0.7 0.1 0.3 0.6 0.9 1.5
-6 9.2 2.6 4.9 7.6 11.7 21.2
-4 53.4 224 37.3 50.3 65.7 92.4
-2 131.7 51.4 87.3 121.2 163.7 235.8
0 206.5 81.3 137.0 189.7 256.3 383.8
2 610.2 232.2 389.3 529.8 736.5 1,293.8
4 1,598.9 711.0 1,171.0 1,556.9 1,971.5 2,631.4
6 2,821.0 1,287.7 2,116.1 2,808.6 3,490.9 4,449.8
8 3,230.3 1,472.5 2,420.7 3,210.6 3,995.6 5,100.2
10 4,517.8 1,958.2 3,254.8 4,347 .4 5,561.3 7,7121
12 9,678.2 4,245.7 7,046.7 9,399.3 11,941.9 16,070.2
14 17,135.7 7,781.9 12,846.3 17,064.3 21,200.9 27,028.6
16 19,271.4 8,739.9 14,437.8 19,214.5 23,869.9 30,401.5
18 20,111.5 9,121.3 15,067.7 20,054.6 24,9123 31,725.4
20 21,141.3 9,602.1 15,844.6 21,068.9 26,164.0 33,350.9
22 23,281.7 10,563.0 17,439.6 23,204.0 28,827.8 36,734.0
24 24,546.4 11,129.8 18,380.7 24,476.8 30,403.6 38,723.4
26 24,918.9 11,295.4 18,656.4 24,852 .4 30,872.6 39,318.9
28 25,142.7 11,397.5 18,827.8 25,076.4 31,1443 39,667.8
30 25,447.8 11,538.3 19,056.5 25,376.3 31,520.6 40,148.8
32 25,825.6 11,701.6 19,334.0 25,755.5 32,001.3 40,761.7
34 25,9457 11,755.7 19,4231 25,875.8 32,151.2 40,940.0
36 25,994.6 11,777.0 19,458.9 25,925.1 32,213.6 41,019.5
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Table 3-3b: Estimated Fatalities by Flood Water Elevation for Jefferson East Drainage Basin #3 —

Post-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-14 0.0 0.0 0.0 0.0 0.0 0.0
-12 0.0 0.0 0.0 0.0 0.0 0.0
-10 0.0 0.0 0.0 0.0 0.0 0.0
-8 0.7 0.1 0.3 0.6 0.9 1.5
-6 9.3 2.6 5.0 7.8 11.8 21.6
-4 54.3 22.7 37.9 51.1 66.8 94.0
-2 134.0 52.2 88.8 123.3 166.4 239.7
0 210.0 82.7 139.3 192.9 260.7 390.3
2 620.7 236.2 395.9 539.0 749.2 1,316.5
4 1,627.3 723.5 1,191.8 1,584.6 2,006.6 2,678.1
6 2,873.3 1,311.5 2,155.4 2,860.8 3,555.5 4,532.5
8 3,289.0 1,499.4 2,464.5 3,269.1 4,068.1 5,193.0
10 4,594.7 1,992.0 3,311.1 4,423.0 5,656.0 7,836.8
12 9,829.0 4,311.8 7,156.5 9,545.7 12,127.9 16,321.2
14 17,404.6 7,904.2 13,047.5 17,332.0 21,533.1 27,452.3
16 19,576.4 8,878.2 14,666.6 19,518.3 24,247 1 30,883.2
18 20,426.8 9,264.3 15,303.7 20,368.9 25,302.2 32,222.3
20 21,471.4 9,752.1 16,092.2 21,397.7 26,572.1 33,871.2
22 23,643.5 10,727.4 17,710.5 23,564.6 29,275.8 37,304.7
24 24,929.2 11,303.4 18,667.4 24,858.5 30,877.7 39,327.2
26 25,307.2 11,471.5 18,947 1 25,239.5 31,353.8 39,931.6
28 25,533.9 11,574.8 19,120.7 25,466.6 31,628.8 40,285.0
30 25,843.4 11,717.7 19,352.7 25,770.8 32,010.6 40,772.9
32 26,227.0 11,883.5 19,634.5 26,155.9 32,498.7 41,395.3
34 26,349.1 11,938.4 19,725.0 26,278.0 32,651.0 41,576.4
36 26,398.5 11,960.0 19,761.1 26,327.8 32,714 .1 41,656.7
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Table 3-4a: Estimated Fatalities by Flood Water Elevation for Jefferson West Drainage Basin #1 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-14.9 0.0 0.0 0.0 0.0 0.0 0.0
-12.9 0.0 0.0 0.0 0.0 0.0 0.0
-10.9 0.0 0.0 0.0 0.0 0.0 0.0
-8.9 0.0 0.0 0.0 0.0 0.0 0.0
-6.9 0.2 0.0 0.1 0.2 0.3 0.4
-4.9 0.2 0.0 0.1 0.2 0.3 0.4
-2.9 1.2 0.2 0.6 1.1 1.7 2.7
-0.9 1.8 0.4 0.9 1.6 23 3.6
1.1 6.0 2.0 3.4 4.8 7.4 14.4
3.1 20.5 8.8 14.6 19.5 25.2 36.1
5.1 44.3 20.3 33.2 44.0 54.8 69.9
7.1 51.3 23.5 38.4 50.7 63.4 81.3
9.1 76.2 33.1 54.5 72.9 93.7 132.2
11.1 179.0 77.0 127.7 170.7 220.0 313.4
13.1 361.6 164.8 271.0 359.7 447.2 570.4
15.1 421.2 191.9 315.9 419.5 521.2 663.8
17.1 474.0 215.9 354.3 470.7 586.1 749.3
19.1 650.9 292.6 482.7 642.0 805.0 1,042.3
21.1 999.4 454.3 746.9 992.2 1,236.0 1,581.3
23.1 1,284 .4 583.7 962.7 1,280.0 1,590.1 2,025.7
25.1 1,439.0 653.9 1,077.6 1,431.9 1,780.7 2,2721
27.1 1,742.7 791.8 1,304.7 1,731.7 2,155.1 2,754.4
29.1 2,135.2 969.3 1,599.7 2,127.9 2,643.7 3,369.5
31.1 2,273.2 1,030.4 1,702.5 2,267.0 2,816.1 3,585.6
33.1 2,331.2 1,056.9 1,745.7 2,324.7 2,887.6 3,677.0
35.1 2,393.6 1,085.8 1,792.9 2,386.0 2,964.0 3,776.1
37.1 2,510.9 1,138.2 1,880.6 2,504.0 3,110.2 3,960.6
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Table 3-4b: Estimated Fatalities by Flood Water Elevation for Jefferson West Drainage Basin #1 —

Post-Katrina

Elevation (feet)

Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-14.9 0.0 0.0 0.0 0.0 0.0 0.0
-12.9 0.0 0.0 0.0 0.0 0.0 0.0
-10.9 0.0 0.0 0.0 0.0 0.0 0.0
-8.9 0.0 0.0 0.0 0.0 0.0 0.0
-6.9 0.2 0.0 0.1 0.2 0.3 04
-4.9 0.2 0.0 0.1 0.2 0.3 04
-2.9 1.3 0.2 0.6 1.1 1.7 2.7
-0.9 1.8 04 0.9 1.6 23 3.6
1.1 6.0 20 3.4 4.8 7.4 14.5
3.1 20.7 8.9 14.7 19.6 254 36.4
5.1 44.6 204 33.4 44.2 55.1 70.3
7.1 51.6 23.6 38.6 50.9 63.7 81.7
9.1 76.6 33.2 54.8 73.2 94.2 133.0
111 180.3 77.6 128.6 171.9 221.6 315.6
131 364.1 166.0 272.9 362.2 450.4 574.4
151 424.3 193.3 318.2 422.6 525.0 668.6
171 477.6 217.5 357.0 474.2 590.6 755.1
191 656.1 295.0 486.5 647.1 811.4 1,050.6
21.1 1,008.1 458.2 753.3 1,000.8 1,246.7 1,594.9
23.1 1,295.5 588.8 971.0 1,291.0 1,603.8 2,043.1
25.1 1,451.9 659.8 1,087.2 1,444.7 1,796.7 2,292.5
271 1,758.4 798.9 1,316.5 1,747.3 2,174.6 2,779.1
29.1 2,154.8 978.3 1,614.5 2,147.5 2,668.0 3,400.5
31.1 2,294 .4 1,040.0 1,718.4 2,288.1 2,842.3 3,619.0
33.1 2,353.0 1,066.8 1,762.0 2,346.3 2,914.5 3,711.3
35.1 2,416.0 1,096.0 1,809.7 2,408.3 2,991.7 3,811.5
37.1 2,534.5 1,148.9 1,898.2 2,527.5 3,139.3 3,997.7
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Table 3-5a: Estimated Fatalities by Flood Water Elevation for Jefferson West Drainage Basin #2 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-9.1 0.0 0.0 0.0 0.0 0.0 0.0
-7.1 0.0 0.0 0.0 0.0 0.0 0.0
-5.1 0.0 0.0 0.0 0.0 0.0 0.0
-3.1 0.0 0.0 0.0 0.0 0.0 0.0
-1.1 0.6 0.1 0.2 0.5 0.8 1.2
0.9 2.6 0.3 1.2 2.2 3.6 5.7
2.9 4.6 0.9 2.2 4.0 6.2 9.7
4.9 7.1 1.8 3.9 6.3 9.3 14.8
6.9 22.2 8.4 14.2 19.4 271 46.4
8.9 55.1 24.8 40.6 53.9 68.0 89.8
10.9 90.9 41.6 68.1 90.4 112.4 143.1
12.9 104.9 47.9 78.5 104.0 129.6 165.8
14.9 183.9 71.7 120.9 163.7 221.9 375.8
16.9 546.9 240.7 398.7 532.0 675.0 904 .4
18.9 9515 4324 713.2 948.1 1,177.6 1,500.6
20.9 1,046.4 474 .4 783.6 1,043.4 1,296.2 1,650.3
22.9 1,068.5 4845 800.6 1,065.4 1,323.5 1,685.7
24.9 1,121.5 509.6 840.4 1,117.6 1,388.3 1,769.0
26.9 1,231.1 558.9 922.2 1,227.0 1,524.6 1,942.2
28.9 1,306.5 592.4 978.7 1,302.8 1,618.5 2,060.8
30.9 1,343.7 609.2 1,006.2 1,339.9 1,664.4 2,119.1
32.9 1,371.8 621.9 1,027.3 1,367.9 1,699.0 2,163.7
34.9 1,398.1 633.8 1,046.9 1,394.2 1,731.6 2,205.4
36.9 1,418.0 642.9 1,061.5 1,414.2 1,756.7 2,237.2
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Table 3-5b: Estimated Fatalities by Flood Water Elevation for Jefferson West Drainage Basin #2 —

Post-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-9.1 0.0 0.0 0.0 0.0 0.0 0.0
-7.1 0.0 0.0 0.0 0.0 0.0 0.0
-5.1 0.0 0.0 0.0 0.0 0.0 0.0
-3.1 0.0 0.0 0.0 0.0 0.0 0.0
-1.1 0.6 0.1 0.2 0.5 0.8 1.2
0.9 2.6 0.3 1.2 2.2 3.6 5.7
2.9 4.6 0.9 2.2 4.0 6.2 9.7
4.9 7.2 1.8 3.9 6.3 9.3 14.8
6.9 22.3 8.5 14.3 19.5 27.3 46.7
8.9 55.5 24.9 40.9 54.3 68.5 90.4
10.9 91.6 41.9 68.7 91.1 113.3 144.2
12.9 105.6 48.2 79.0 104.7 130.5 166.9
14.9 185.0 72.2 121.7 164.8 223.2 377.7
16.9 5495 2419 400.6 534.5 678.2 908.6
18.9 955.8 4344 716.4 952.4 1,182.9 1,507.4
20.9 1,051.8 476.8 787.6 1,048.7 1,302.8 1,658.7
22.9 1,074.1 487.1 804.8 1,071.0 1,330.4 1,694.4
24.9 1,127.5 512.3 845.0 1,123.6 1,395.8 1,778.5
26.9 1,238.1 562.0 927.4 1,233.9 1,533.2 1,953.2
28.9 1,314.3 595.9 984.5 1,310.5 1,628.1 2,073.0
30.9 1,351.9 6129 1,012.4 1,348.1 1,674.5 2,132.0
32.9 1,380.3 625.8 1,033.7 1,376.5 1,709.6 2177.2
34.9 1,406.9 637.8 1,053.5 1,403.0 1,742.6 2,219.3
36.9 1,427.0 647.0 1,068.3 1,423.2 1,767.8 2,251.4
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Table 3-6a: Estimated Fatalities by Flood Water Elevation for Jefferson West Drainage Basin #3 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-10.2 0.0 0.0 0.0 0.0 0.0 0.0
-8.2 0.0 0.0 0.0 0.0 0.0 0.0
-6.2 0.0 0.0 0.0 0.0 0.0 0.0
-4.2 0.1 0.0 0.0 0.1 0.1 0.2
-2.2 0.7 0.1 0.3 0.5 0.9 21
-0.2 7.5 2.8 4.9 6.9 9.4 13.6
1.8 22.2 7.6 13.5 19.8 28.1 41.9
3.8 39.3 12.7 23.2 34.9 50.1 75.1
5.8 70.4 23.2 42.3 63.2 89.5 136.0
7.8 171.7 69.4 115.8 157.9 211.7 322.9
9.8 406.6 181.1 297.3 394.3 501.0 673.8
11.8 722.0 327.0 535.9 710.6 892.2 1,156.1
13.8 1,152.0 517.5 851.3 1,130.9 1,423.1 1,858.9
15.8 1,932.1 871.4 1,433.4 1,904.7 2,388.4 3,094.8
17.8 3,249.8 1,431.1 2,369.9 3,160.4 4,010.6 5,379.5
19.8 5,980.1 2,699.6 4,454.5 59141 7,403.4 9,521.2
21.8 8,609.6 3,911.1 6,442.9 8,554 .4 10,648.3 13,610.5
23.8 10,7649  4,890.5 8,069.3 10,725.2 13,321.8 16,980.2
25.8 11,985.5 5,438.2 8,978.3 11,946.7 14,840.5 18,911.3
27.8 12,691.3 5,761.3 9,506.4 12,648.1 15,716.6 20,024.9
29.8 13,530.1 6,138.5 10,1341 13,487.6 16,752.4 21,347.3
31.8 14,2461 6,461.1 10,670.8 14,204.7 17,644.8 22,474 1
33.8 14,767.7 6,694.5 11,058.2 14,728.7 18,292.7 23,299.4
35.8 14,930.3 6,768.6 11,178.6 14,889.9 18,496.3 23,556.3
37.8 15,081.1 6,835.7 11,290.9 15,040.8 18,683.6 23,794.4
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Table 3-6b: Estimated Fatalities by Flood Water Elevation for Jefferson West Drainage Basin #3 —

Post-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-10.2 0.0 0.0 0.0 0.0 0.0 0.0
-8.2 0.0 0.0 0.0 0.0 0.0 0.0
-6.2 0.0 0.0 0.0 0.0 0.0 0.0
-4.2 0.1 0.0 0.0 0.1 0.1 0.2
-2.2 0.7 0.1 0.3 0.5 1.0 21
-0.2 7.6 29 5.0 7.0 9.5 13.9
1.8 22.5 7.7 13.7 20.1 28.5 42.3
3.8 39.7 12.9 234 35.3 50.6 75.9
5.8 71.2 23.5 42.9 64.0 90.5 137.6
7.8 174.2 70.5 117.5 160.2 214.8 327.6
9.8 412.7 183.9 301.9 400.4 508.6 683.7
11.8 732.5 331.7 543.6 720.7 905.1 1,173.0
13.8 1,168.9 5254 863.8 1,147.7 1,444.2 1,885.8
15.8 1,955.5 881.9 1,450.9 1,928.0 2,417.5 3,131.5
17.8 3,284.8 1,447.0 2,396.3 3,194.9 4,054.3 5,433.7
19.8 6,034.3 2,724.2 4,495.0 5,967.8 7,470.9 9,606.9
21.8 8,684.9 3,945.2 6,499.1 8,629.1 10,741.2 13,729.8
23.8 10,860.9  4,934.2 8,141.1 10,820.9 13,440.4 17,131.0
25.8 12,095.4 5,488.1 9,060.7 12,056.3 14,976.6 19,084.9
27.8 12,807.8 5,814.2 9,593.7 12,763.9 15,860.7 20,208.3
29.8 13,653.1 6,194.4 10,226.3 13,610.3 16,904.7 21,541.5
31.8 14,375.7 6,519.9 10,768.0 14,333.9 17,805.3 22,678.5
33.8 15,067.3 6,830.7 11,281.2 15,026.6 18,666.1 23,772.5
35.8 15,219.4 6,898.4 11,394 .4 15,178.7 18,854.9 24,012.7
37.8 14,902.7 6,755.7 11,159.5 14,863.2 18,459.8 23,512.3
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Table 3-7a: Estimated Fatalities by Flood Water Elevation for Jefferson West Drainage Basin #4 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-19.2 0.0 0.0 0.0 0.0 0.0 0.0
-17.2 0.0 0.0 0.0 0.0 0.0 0.0
-15.2 0.0 0.0 0.0 0.0 0.0 0.0
-13.2 0.0 0.0 0.0 0.0 0.0 0.0
-11.2 0.0 0.0 0.0 0.0 0.0 0.0
-9.2 0.0 0.0 0.0 0.0 0.0 0.0
-7.2 0.1 0.0 0.0 0.1 0.1 0.2
-5.2 0.8 0.1 0.4 0.7 1.1 1.7
-3.2 3.3 0.7 1.7 2.8 4.3 6.7
-1.2 17.9 4.6 9.6 15.6 23.3 35.8
0.8 39.9 12.0 22.9 35.3 51.2 77.6
2.8 74.7 27.4 47.7 68.1 93.7 138.5
4.8 159.2 65.4 108.9 147.8 196.3 292.7
6.8 379.7 164.6 271.2 362.0 466.9 659.8
8.8 763.5 348.7 570.0 755.5 943.8 1,211.0
10.8 1,080.6 489.3 802.7 1,066.0 1,336.8 1,728.1
12.8 1,713.1 770.3 1,266.0 1,683.4 2,117.0 2,758.9
14.8 3,140.0 1,348.7 2,248.3 3,005.6 3,861.8 5,452.3
16.8 6,444.0 2917.5 4,806.9 6,386.3 7,975.9 10,221.3
18.8 8,869.6  4,031.8 6,642.0 8,816.9 10,971.5 14,013.3
20.8 10,845.2  4,927.6 8,128.7 10,806.9 13,424.3 17,106.9
22.8 12,033.4 5,467.9 9,019.6 11,991.4 14,893.0 18,981.9
24.8 13,3549  6,063.6 10,002.6 13,309.3 16,531.7 21,064.3
26.8 14,480.2 6,565.6 10,845.5 14,439.9 17,938.7 22,839.8
28.8 14,920.7 6,763.8 11,175.5 14,879.1 18,482.6 23,535.8
30.8 15,284 .1 6,927.9 11,444.8 15,2421 18,931.8 24,111.9
32.8 15,513.5  7,033.9 11,617.2 15,469.8 19,215.2 24,475.6
34.8 15,751.0 7,138.6 11,793.0 15,708.6 19,515.8 24,853.8
36.8 15,869.8 7,190.6 11,881.0 15,826.5 19,664.7 25,048.0
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Table 3-7b: Estimated Fatalities by Flood Water Elevation for Jefferson West Drainage Basin #4 —

Post-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles |

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-19.2 0.0 0.0 0.0 0.0 0.0 0.0
-17.2 0.0 0.0 0.0 0.0 0.0 0.0
-15.2 0.0 0.0 0.0 0.0 0.0 0.0
-13.2 0.0 0.0 0.0 0.0 0.0 0.0
-11.2 0.0 0.0 0.0 0.0 0.0 0.0
-9.2 0.0 0.0 0.0 0.0 0.0 0.0
-7.2 0.1 0.0 0.0 0.1 0.1 0.2
-5.2 0.8 0.2 0.4 0.7 1.1 1.7
-3.2 3.3 0.7 1.7 29 4.4 6.8
-1.2 18.0 4.7 9.7 15.7 23.5 36.1
0.8 40.4 121 23.2 35.7 51.8 78.5
2.8 75.6 27.8 48.4 69.0 94.9 140.3
4.8 161.4 66.4 110.5 149.8 199.0 296.5
6.8 384.5 166.7 274.7 366.5 472.8 668.1
8.8 773.1 353.1 577.2 765.0 955.7 1,226.3
10.8 1,093.9 495.2 812.6 1,079.1 1,353.2 1,749.4
12.8 1,733.3 779.5 1,281.2 1,703.5 2,142.3 2,7911
14.8 3,172.1 1,362.8 2,271.5 3,037.0 3,901.3 5,504.9
16.8 6,503.2  2,944.3 4,851.0 6,445.0 8,049.2 10,315.1
18.8 8,949.8  4,068.1 6,702.0 8,896.9 11,069.9 14,139.3
20.8 10,939.3 4,970.6 8,199.1 10,901.0 13,541.2 17,255.0
22.8 12,140.3 5,516.6 9,099.9 12,098.0 15,025.5 19,150.4
24.8 13,470.5 6,116.0 10,089.1 13,424 .4 16,674.6 21,247 1
26.8 14,607.2 6,623.2 10,940.6 14,566.5 18,096.1 23,040.4
28.8 15,052.2 6,823.4 11,274.2 15,010.0 18,645.4 23,743.7
30.8 15,419.7 6,989.3 11,546.4 15,377.4 19,099.7 24,326.0
32.8 15,651.7 7,096.6 11,720.6 15,607.5 19,386.2 24,693.4
34.8 15,891.0 7,202.1 11,897.8 15,848.2 19,689.3 25,074.8
36.8 16,011.1 7,254.6 11,986.8 15,967.4 19,839.8 25,2711
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Table 3-8a: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin #1

— Pre-Katrina
Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-7.2 0.0 0.0 0.0 0.0 0.0 0.0
-5.2 0.0 0.0 0.0 0.0 0.0 0.0
-3.2 0.0 0.0 0.0 0.0 0.0 0.0
-1.2 0.0 0.0 0.0 0.0 0.0 0.0
0.8 0.0 0.0 0.0 0.0 0.0 0.0
2.8 0.0 0.0 0.0 0.0 0.0 0.0
4.8 0.0 0.0 0.0 0.0 0.0 0.0
6.8 0.0 0.0 0.0 0.0 0.0 0.1
8.8 0.2 0.1 0.1 0.1 0.2 0.2
10.8 0.2 0.1 0.1 0.2 0.2 0.3
12.8 0.2 0.1 0.2 0.2 0.3 0.3
14.8 0.3 0.1 0.2 0.3 04 0.8
16.8 1.1 0.5 0.8 1.1 1.3 1.7
18.8 1.5 0.7 1.1 1.5 1.8 23
20.8 15 0.7 1.1 15 1.9 24
22.8 15 0.7 1.1 1.5 1.9 24
24.8 1.5 0.7 1.2 1.5 1.9 24
26.8 1.7 0.8 1.3 1.7 21 2.7
28.8 1.7 0.8 1.3 1.7 21 2.7
30.8 1.7 0.8 1.3 1.7 21 2.7
32.8 1.7 0.8 1.3 1.7 21 2.7
34.8 1.8 0.8 1.3 1.7 2.2 2.8
36.8 1.8 0.8 1.3 1.8 2.2 2.8
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Table 3-8b: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin #1

— Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-7.2 0.0 0.0 0.0 0.0 0.0 0.0
-5.2 0.0 0.0 0.0 0.0 0.0 0.0
-3.2 0.0 0.0 0.0 0.0 0.0 0.0
-1.2 0.0 0.0 0.0 0.0 0.0 0.0
0.8 0.0 0.0 0.0 0.0 0.0 0.0
2.8 0.0 0.0 0.0 0.0 0.0 0.0
4.8 0.0 0.0 0.0 0.0 0.0 0.0
6.8 0.0 0.0 0.0 0.0 0.0 0.0
8.8 0.0 0.0 0.0 0.0 0.0 0.0
10.8 0.0 0.0 0.0 0.0 0.0 0.0
12.8 0.0 0.0 0.0 0.0 0.0 0.0
14.8 0.0 0.0 0.0 0.0 0.0 0.0
16.8 0.1 0.0 0.0 0.1 0.1 0.1
18.8 0.1 0.0 0.1 0.1 0.1 0.1
20.8 0.1 0.0 0.1 0.1 0.1 0.1
22.8 0.1 0.0 0.1 0.1 0.1 0.2
24.8 0.1 0.0 0.1 0.1 0.1 0.2
26.8 0.1 0.0 0.1 0.1 0.1 0.2
28.8 0.1 0.1 0.1 0.1 0.1 0.2
30.8 0.1 0.1 0.1 0.1 0.1 0.2
32.8 0.1 0.1 0.1 0.1 0.1 0.2
34.8 0.1 0.1 0.1 0.1 0.1 0.2
36.8 0.1 0.1 0.1 0.1 0.1 0.2
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Table 3-9a: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin #2

— Pre-Katrina
Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-10.4 0.0 0.0 0.0 0.0 0.0 0.0
-8.4 0.0 0.0 0.0 0.0 0.0 0.0
-6.4 0.0 0.0 0.0 0.0 0.0 0.0
-4.4 0.2 0.0 0.1 0.2 0.3 0.5
-2.4 0.9 0.1 04 0.7 1.2 1.9
-0.4 1.1 0.1 0.5 0.9 1.5 24
1.6 1.1 0.1 0.5 1.0 1.6 2.5
3.6 1.6 04 0.8 14 2.0 3.2
5.6 1.9 0.6 1.1 1.7 2.4 3.6
7.6 24 0.8 1.5 2.1 3.0 4.4
9.6 10.0 2.5 4.3 6.3 12.8 30.0
11.6 64.4 242 41.0 55.7 77.2 138.3
13.6 196.1 87.8 144.9 192.9 242.6 315.7
15.6 299.6 135.8 224 4 298.8 3711 472.6
17.6 309.1 1401 231.5 308.3 382.9 487.6
19.6 317.2 144.0 237.6 316.1 392.7 500.5
21.6 341.9 155.3 256.3 340.8 423.2 539.5
23.6 375.1 1701 281.0 3741 464.7 591.7
25.6 385.5 174.6 288.6 384.4 477.6 608.4
27.6 387.2 175.5 289.9 386.2 479.8 611.0
29.6 390.2 176.9 292.2 389.2 483.4 615.6
31.6 395.7 179.4 296.3 394.6 490.2 624.3
33.6 399.9 181.2 2994 398.8 495.6 631.0
35.6 400.3 181.4 299.7 399.3 496.1 631.7
37.6 400.5 181.4 299.8 399.4 496.3 632.0
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Table 3-9b: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin #2

— Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-10.4 0.0 0.0 0.0 0.0 0.0 0.0
-8.4 0.0 0.0 0.0 0.0 0.0 0.0
-6.4 0.0 0.0 0.0 0.0 0.0 0.0
-4.4 0.0 0.0 0.0 0.0 0.0 0.0
-2.4 0.0 0.0 0.0 0.0 0.1 0.1
-0.4 0.1 0.0 0.0 0.0 0.1 0.1
1.6 0.1 0.0 0.0 0.1 0.1 0.1
3.6 0.1 0.0 0.1 0.1 0.1 0.2
5.6 0.3 0.1 0.2 0.2 0.3 04
7.6 0.3 0.2 0.2 0.3 04 0.5
9.6 0.8 0.3 0.4 0.6 0.9 1.8
11.6 3.5 14 2.3 3.1 4.2 7.2
13.6 10.0 4.5 7.4 9.9 124 16.1
15.6 15.2 6.9 11.3 15.1 18.8 23.9
17.6 15.6 71 11.7 15.6 19.3 24.6
19.6 16.0 7.2 12.0 15.9 19.8 25.2
21.6 17.2 7.8 12.9 171 21.3 271
23.6 18.8 8.5 14.1 18.8 23.3 29.7
25.6 19.3 8.8 14.5 19.3 24.0 30.5
27.6 194 8.8 14.5 194 241 30.6
29.6 19.6 8.9 14.7 19.5 24.2 30.9
31.6 19.8 9.0 14.9 19.8 24.6 31.3
33.6 20.0 9.1 15.0 20.0 24.8 31.6
35.6 20.1 9.1 15.0 20.0 249 31.7
37.6 201 9.1 15.0 20.0 24.9 31.7
Volume VII The Consequences — Technical Appendix VII-3-45

This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Table 3-10a: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin
#3 — Pre-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-8.3 0.0 0.0 0.0 0.0 0.0 0.0
-4.3 0.0 0.0 0.0 0.0 0.0 0.0
-2.3 2.6 0.2 1.1 2.2 3.6 5.8
-0.3 3.6 0.3 1.5 3.1 5.0 8.1
1.7 11.7 4.3 7.5 10.7 14.6 21.4
3.7 23.7 9.1 15.3 211 29.1 47.9
5.7 63.2 28.5 46.7 61.9 78.1 102.6
7.7 103.0 46.9 76.8 101.9 127.4 163.7
9.7 144.5 66.0 108.2 143.4 178.6 228.4
11.7 235.0 95.6 160.2 215.8 285.7 451.9
13.7 657.0 282.7 471.4 630.1 808.9 1,134.4
15.7 1,278.5 580.6 958.3 1,273.2 1,582.0 2,016.9
17.7 1,449.5 657.3 1,085.9 1,445.5 1,795.5 2,286.6
19.7 1,501.1  680.6 1,124.3 1,496.8 1,859.4 2,367.4
21.7 1,564.9 710.8 1,172.8 1,559.5 1,936.8 2,468.5
23.7 1,720.1  780.4 1,288.4 1,714.7 2,129.7 2,713.8
25.7 1,804.7 818.1 1,351.4 1,799.9 2,235.5 2,846.9
27.7 1,825.1  826.9 1,366.3 1,820.2 2,261.5 2,880.2
29.7 1,833.2 831.0 1,372.5 1,828.2 2,271.0 2,892.4
31.7 1,852.9  840.2 1,387.5 1,847.7 2,295.1 2,923.2
33.7 1,879.8 851.7 1,407.3 1,874.7 2,329.3 2,966.9
35.7 1,887.2 855.0 1,412.7 1,882.0 2,338.6 29779
37.7 1,888.5 855.5 1,413.7 1,883.5 2,340.4 2,980.3
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Table 3-10b: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin

#3 — Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-8.3 0.0 0.0 0.0 0.0 0.0 0.0
-4.3 0.0 0.0 0.0 0.0 0.0 0.0
-2.3 0.1 0.0 0.1 0.1 0.2 0.3
-0.3 0.2 0.0 0.1 0.2 0.3 0.4
1.7 0.6 0.2 04 0.5 0.7 1.1
3.7 1.3 0.5 0.8 1.2 1.7 29
5.7 4.1 1.9 3.1 4.1 5.1 6.7
7.7 6.8 3.1 5.1 6.7 8.4 10.7
9.7 9.1 4.2 6.9 9.1 11.3 14.4
11.7 13.8 5.8 9.7 13.0 16.9 25.2
13.7 34.8 15.1 251 33.5 42.9 59.3
15.7 65.8 29.9 49.3 65.5 81.4 103.8
17.7 74.9 33.9 56.1 74.7 92.7 118.1
19.7 77.7 35.2 58.2 77.5 96.3 122.6
21.7 81.1 36.8 60.7 80.8 100.4 127.9
23.7 88.8 40.3 66.5 88.5 109.9 140.0
25.7 93.0 421 69.6 92.7 115.2 146.7
27.7 94.0 42.6 70.4 93.8 116.5 148.4
29.7 94.5 42.8 70.7 94.2 117.0 149.0
31.7 95.5 43.3 71.5 95.2 118.2 150.6
33.7 96.8 43.8 72.4 96.5 119.9 152.7
35.7 97.1 44.0 72.7 96.9 120.4 153.3
37.7 97.2 44.0 72.8 97.0 120.5 153.4
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Table 3-11a: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin
#4 — Pre-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities  5th 25th 50th 75th 95th
-5.4 0.0 0.0 0.0 0.0 0.0 0.0
-1.4 0.0 0.0 0.0 0.0 0.0 0.0
0.6 0.0 0.0 0.0 0.0 0.0 0.0
2.6 0.1 0.0 0.0 0.0 0.1 0.1
4.6 0.1 0.0 0.0 0.1 0.1 0.1
6.6 0.2 0.0 0.1 0.1 0.2 0.3
8.6 0.6 0.2 0.4 0.5 0.8 14
10.6 1.9 0.9 1.4 1.9 2.4 3.0
12.6 2.1 1.0 1.6 21 2.6 3.3
14.6 2.4 1.1 1.8 24 2.9 3.7
16.6 4.0 1.5 2.6 3.5 4.8 8.3
18.6 11.3 5.1 8.4 11.2 14.0 17.9
20.6 15.0 6.8 11.2 15.0 18.6 23.7
22.6 15.3 7.0 11.5 15.3 19.0 24.2
24.6 15.6 71 11.7 15.6 19.4 24.7
26.6 16.7 7.6 12.6 16.7 20.7 26.4
28.6 18.9 8.6 14.2 18.9 23.5 29.9
30.6 19.1 8.7 14.3 19.1 23.7 30.2
32.6 19.2 8.7 14.4 19.2 23.8 304
34.6 19.3 8.8 14.5 19.3 24.0 30.5
36.6 19.7 8.9 14.8 19.7 24.4 31.1
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Table 3-11b: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin

#4 — Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-5.4 0.0 0.0 0.0 0.0 0.0 0.0
-1.4 0.0 0.0 0.0 0.0 0.0 0.0
0.6 0.0 0.0 0.0 0.0 0.0 0.0
2.6 0.0 0.0 0.0 0.0 0.0 0.0
4.6 0.0 0.0 0.0 0.0 0.0 0.0
6.6 0.1 0.0 0.0 0.0 0.1 0.2
8.6 0.7 0.3 0.5 0.6 0.9 1.6
10.6 2.1 1.0 1.6 2.1 2.7 34
12.6 2.3 1.0 1.7 2.3 2.8 3.6
14.6 24 1.1 1.8 24 2.9 3.7
16.6 2.8 1.3 2.1 2.8 3.5 4.7
18.6 5.0 2.3 3.8 5.0 6.2 7.9
20.6 6.1 2.8 4.6 6.1 7.6 9.6
22.6 6.2 2.8 4.7 6.2 7.7 9.8
24.6 6.3 2.9 4.7 6.3 7.8 10.0
26.6 6.6 3.0 5.0 6.6 8.2 10.5
28.6 7.3 3.3 55 7.3 9.0 11.5
30.6 7.4 3.3 55 7.3 9.1 11.6
32.6 7.4 3.4 55 7.4 9.2 11.7
34.6 7.4 34 5.6 7.4 9.2 11.7
36.6 7.5 3.4 5.6 7.5 9.3 11.9
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Table 3-12a: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin
#5 — Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-12.7 0.0 0.0 0.0 0.0 0.0 0.0
-8.7 1.9 0.2 0.8 1.6 26 4.1
-6.7 6.4 0.6 27 54 8.9 14.3
-4.7 15.1 1.3 6.3 12.8 20.7 33.4
-2.7 29.8 4.6 14.3 25.6 40.1 63.4
-0.7 68.3 241 421 61.0 86.0 135.8
1.3 239.6 103.2 170.2 227.3 294 .4 421.5
3.3 639.8 288.8 473.4 628.0 790.7 1,030.7
5.3 998.7 456.4 748.2 991.3 1,235.0 1,577.7
7.3 1,333.9 599.9 986.2 1,311.9 1,648.0 2,147.4
9.3 2,503.1 1,058.7 1,766.5 2,367.2 3,068.4 4,488.7
11.3 55713 2,502.7 4,132.0 5,496.7 6,893.4 8,919.1
13.3 8,364.1  3,799.9 6,264.0 8,322.5 10,348.4 13,204.3
15.3 9,850.8 4,475.0 7,380.5 9,816.5 12,194.2 15,537.8
17.3 10,796.8  4,898.7 8,088.4 10,760.9 13,369.1 17,037.0
19.3 11,4742  5,208.9 8,594.8 11,435.7 14,204.3 18,100.4
21.3 12,361.0 5,605.7 9,260.0 12,326.6 15,310.3 19,498.7
23.3 12,882.8 5,841.3 9,649.8 12,847.2 15,959.2 20,320.8
25.3 13,235.2  5,999.8 9,910.5 13,199.6 16,394.6 20,877.6
27.3 13,4066 6,077.4 10,039.4 13,371.2 16,606.5 21,151.6
29.3 13,657.3 6,145.8 10,150.7 13,520.6 16,795.2 21,390.1
31.3 13,687.8 6,203.5 10,246.7 13,651.3 16,960.5 21,601.4
33.3 13,762.9 6,235.6 10,302.6 13,726.4 17,053.9 21,719.9
35.3 13,803.5 6,253.6 10,333.0 13,766.2 17,105.9 21,782.0
37.3 13,811.1  6,256.5 10,339.2 13,774.7 17,115.8 21,795.8
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Table 3-12b: Estimated Fatalities by Flood Water Elevation for New Orleans East Drainage Basin

#5 — Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-12.7 0.0 0.0 0.0 0.0 0.0 0.0
-8.7 0.6 0.1 0.3 0.5 0.9 1.4
-6.7 1.3 0.1 0.5 1.1 1.8 29
-4.7 2.1 0.2 0.9 1.8 29 4.7
-2.7 3.1 0.4 14 2.6 4.2 6.7
-0.7 5.2 1.6 3.0 4.6 6.7 10.3
1.3 17.7 7.6 12.6 16.8 21.7 30.7
3.3 43.3 19.4 31.9 42.3 53.4 70.6
5.3 71.5 32.7 53.5 70.9 88.4 113.3
7.3 101.7 45.6 75.0 99.8 125.6 164.4
9.3 188.2 81.3 135.1 180.6 231.6 324.3
11.3 386.3 173.7 286.4 381.0 477.9 618.3
13.3 591.6 268.6 4422 587.3 731.6 936.3
15.3 7724 351.0 5785 768.7 955.7 1,219.6
17.3 9115 414.0 682.8 908.5 1,128.4 1,437.5
19.3 991.7 450.2 7428 988.3 1,228.1 1,564.5
21.3 1,054.6 478.5 790.1 1,051.5 1,306.0 1,663.5
23.3 1,104.2 501.0 827.2 1,100.9 1,367.4 1,741.7
25.3 1,152.5 5224 863.2 1,149.3 1,427.5 1,817.8
27.3 1,178.7 534.3 882.6 1,175.5 1,460.0 1,859.3
29.3 1,193.1 540.8 893.2 1,189.9 1,478.1 1,882.6
31.3 1,203.1 5453 900.8 1,199.9 1,490.6 1,898.4
33.3 1,212.3 5494 907.6 1,209.0 1,502.2 1,913.1
35.3 1,2186 5522 9123 1,215.3 1,510.0 1,922.9
37.3 1,220.7 553.0 913.8 1,217.4 1,512.7 1,926.3
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Table 3-13a: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #1 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-15.5 0.0 0.0 0.0 0.0 0.0 0.0
-13.5 0.0 0.0 0.0 0.0 0.0 0.0
-11.5 0.0 0.0 0.0 0.0 0.0 0.0
-9.5 0.0 0.0 0.0 0.0 0.0 0.0
-7.5 0.5 0.2 0.4 0.5 0.6 0.8
-5.5 0.7 0.3 0.5 0.6 0.9 1.2
-3.5 3.3 0.9 1.8 29 4.3 6.6
-1.5 8.4 1.5 4.0 7.2 11.2 17.6
0.5 19.9 4.3 10.4 17.4 26.1 40.9
2.5 54.9 19.6 33.9 48.5 68.8 112.9
4.5 154.9 68.0 112.0 148.8 190.8 262.7
6.5 292.6 132.8 217.2 287.7 361.5 468.9
8.5 446.5 203.3 333.0 441.5 552.1 709.5
10.5 687.8 303.1 501.2 667.7 848.0 1,143.3
12.5 1,351.7 598.6 989.6 1,318.5 1,668.5 2,216.6
14.5 2,458.9 1,103.2 1,821.2 2,423.8 3,041.1 3,942.6
16.5 3,842.3 1,741.6 2,869.9 3,810.9 4,756.1 6,087.3
18.5 5,097.8 2,314.5 3,821.4 5,076.2 6,305.9 8,042.2
20.5 5,822.1 2,644.8 4,362.1 5,801.8 7,207.3 9,183.0
22.5 6,392.5 2,901.7 4,788.9 6,370.5 7,915.3 10,087.8
24.5 6,829.5 3,098.4 5,115.9 6,807.8 8,455.6 10,775.3
26.5 7,202.1 3,265.8 5,395.1 7,182.4 8,920.4 11,361.2
28.5 7,495.4 3,397.9 5,613.1 7,474.7 9,284.5 11,8241
30.5 7,656.1 3,471.2 5,733.1 7,634.7 9,483.1 12,077.8
32.5 7,7711 3,5622.6 5,818.5 7,750.1 9,627.2 12,2611
34.5 7,850.5 3,558.4 5,877.8 7,829.5 9,725.8 12,385.9
36.5 7,920.2 3,5688.6 5,929.3 7,898.6 9,814.1 12,500.8
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Table 3-13b: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #1 —

Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-15.5 0.0 0.0 0.0 0.0 0.0 0.0
-13.5 0.0 0.0 0.0 0.0 0.0 0.0
-11.5 0.0 0.0 0.0 0.0 0.0 0.0
-9.5 0.0 0.0 0.0 0.0 0.0 0.0
-7.5 0.1 0.1 0.1 0.1 0.2 0.2
-5.5 0.2 0.1 0.1 0.2 0.2 0.3
-3.5 0.5 0.2 0.3 0.4 0.6 0.8
-1.5 0.8 0.3 0.5 0.7 1.1 1.6
0.5 1.9 0.5 1.0 1.6 24 4.0
2.5 7.3 2.7 4.5 6.2 8.9 15.9
4.5 22.1 10.0 16.4 21.8 27.3 35.2
6.5 32.9 15.0 24.6 32.6 40.7 52.4
8.5 46.9 21.4 35.1 46.5 57.9 74.2
10.5 65.4 29.5 48.5 64.5 80.9 104.9
12.5 107.1 47.8 79.0 105.1 132.3 173.0
14.5 180.3 81.2 134.0 178.1 222.9 287.9
16.5 271.3 122.9 202.5 269.0 335.7 430.0
18.5 366.0 166.3 274.2 364.3 452.9 577.7
20.5 429.0 194.9 321.5 427.6 531.1 676.8
22.5 4731 214.8 354.5 471.6 585.7 746.5
24.5 507.9 230.4 380.4 506.3 629.0 801.2
26.5 534.1 242.3 400.1 532.6 661.5 842.5
28.5 557.0 252.5 417.2 555.5 690.0 878.5
30.5 570.8 258.8 427.5 569.2 707.0 900.4
32.5 580.8 263.3 434.9 579.3 719.6 916.4
34.5 586.3 265.7 438.9 584.7 726.3 925.0
36.5 591.4 268.0 442.7 589.8 732.8 933.3
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Table 3-14a: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #2 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-24.9 0.0 0.0 0.0 0.0 0.0 0.0
-22.9 0.0 0.0 0.0 0.0 0.0 0.0
-20.9 0.0 0.0 0.0 0.0 0.0 0.0
-18.9 0.0 0.0 0.0 0.0 0.0 0.0
-16.9 0.0 0.0 0.0 0.0 0.0 0.0
-14.9 0.2 0.0 0.1 0.2 0.3 0.5
-12.9 4.5 0.5 1.9 3.9 6.2 10.0
-10.9 8.0 1.1 3.6 6.8 10.8 17.2
-8.9 24.0 4.9 10.1 16.8 30.9 68.3
-6.9 117.4 50.5 83.3 111.5 144.2 207.6
-4.9 243.0 111.0 182.0 2413 300.4 383.9
-2.9 303.6 138.8 227.7 302.2 375.7 478.4
-0.9 360.6 163.9 268.9 356.7 446.0 572.5
1.1 597.4 252.4 421.3 564.6 732.2 1,073.4
3.1 1,325.1 598.7 987.5 1,311.2 1,640.2 2,107.0
5.1 1,872.7 850.8 1,402.8 1,862.5 2,317.3 2,958.5
7.1 2,236.1 1,015.5 1,675.6 2,228.8 2,768.1 3,5626.1
9.1 2,446.7 1,111.0 1,833.4 2,438.4 3,028.7 3,858.1
11.1 2,695.4 1,224.0 2,020.3 2,685.2 3,335.6 4,251.1
13.1 3,037.7 1,380.2 2,276.9 3,027.0 3,759.7 4,791.8
15.1 3,353.4 1,522.2 2,511.7 3,342.0 4,152.8 5,291.1
17.1 3,561.9 1,614.5 2,667.7 3,551.9 4,412.0 5,618.1
19.1 3,647.9 1,653.6 2,731.7 3,638.0 4,518.3 5,754.1
21.1 3,731.6 1,691.8 2,794 4 3,721.3 4,622.2 5,886.5
23.1 3,813.1 1,728.5 2,855.8 3,802.7 4,723.0 6,014.6
25.1 3,896.3 1,766.1 2,917.1 3,885.9 4,827.2 6,147.8
271 3,926.6 1,779.0 2,939.4 3,916.1 4,865.6 6,196.1
29.1 3,937.2 1,784.0 2,947.5 3,926.7 4,878.9 6,212.6
31.1 3,944.8 1,787.2 2,953.1 3,934.3 4,888.3 6,225.4
33.1 3,956.8 1,792.8 2,962.1 3,946.1 4,903.1 6,243.5
35.1 3,964.0 1,795.8 2,967.5 3,953.5 4,912.5 6,255.4
37.1 3,966.0 1,796.5 2,969.0 3,955.7 4,915.1 6,258.8
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Table 3-14b: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #2 —

Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-24.9 0.0 0.0 0.0 0.0 0.0 0.0
-22.9 0.0 0.0 0.0 0.0 0.0 0.0
-20.9 0.0 0.0 0.0 0.0 0.0 0.0
-18.9 0.0 0.0 0.0 0.0 0.0 0.0
-16.9 0.0 0.0 0.0 0.0 0.0 0.0
-14.9 0.0 0.0 0.0 0.0 0.0 0.0
-12.9 0.3 0.0 0.1 0.2 0.4 0.6
-10.9 0.4 0.1 0.2 04 0.6 1.0
-8.9 1.8 0.4 0.7 1.2 24 54
-6.9 9.6 4.1 6.8 9.1 11.8 16.7
-4.9 19.7 9.0 14.7 19.5 244 31.2
-2.9 27.4 12.5 20.5 27.2 33.9 43.3
-0.9 35.8 16.3 26.8 35.6 44.3 56.7
1.1 51.7 22.7 37.6 50.2 63.7 85.9
3.1 96.2 43.5 7.7 95.1 119.0 153.0
5.1 138.2 62.8 103.3 137.2 170.8 218.5
7.1 178.2 81.0 133.6 177.3 220.4 281.1
9.1 205.2 93.2 153.7 204.5 254.0 323.6
111 2252 102.3 168.8 2244 278.7 355.2
131 253.8 115.2 190.2 252.7 314.0 400.3
15.1 2871 130.4 215.1 286.2 355.6 453.1
171 305.4 138.5 228.7 304.5 378.3 481.7
19.1 313.7 142.2 234.9 312.8 388.6 494.9
21.1 320.8 145.4 240.3 319.9 397.4 506.1
23.1 329.4 149.3 246.7 328.5 408.0 519.6
25.1 336.4 152.5 251.8 335.5 416.8 530.8
27.1 339.1 153.6 253.9 338.2 420.2 535.2
29.1 340.2 1541 254.6 339.2 421.5 536.8
31.1 341.1 154.5 255.3 340.2 422.6 538.3
33.1 342.3 155.1 256.3 341.4 424 .2 540.1
35.1 342.8 155.3 256.6 341.9 424.8 541.0
37.1 343.0 155.4 256.7 342.1 425.0 541.2
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Table 3-15a: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #3 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-13.9 0.0 0.0 0.0 0.0 0.0 0.0
-11.9 0.0 0.0 0.0 0.0 0.0 0.0
-9.9 0.0 0.0 0.0 0.0 0.0 0.0
-7.9 0.0 0.0 0.0 0.0 0.0 0.0
-5.9 0.0 0.0 0.0 0.0 0.0 0.0
-3.9 0.5 0.1 0.3 04 0.7 1.1
-1.9 4.7 1.1 24 4.1 6.2 9.7
0.1 15.6 29 7.5 13.4 20.9 32.9
2.1 33.2 7.8 17.8 29.2 43.4 68.0
4.1 92.9 33.2 57.1 81.0 115.8 196.3
6.1 277.5 121.8 200.9 267.2 342.0 470.0
8.1 522.2 238.1 389.3 515.9 645.6 829.9
10.1 7321 334.3 547.3 725.3 904.7 1,158.8
12.1 1,071.7 471.4 779.8 1,039.2 1,320.6 1,788.3
14.1 21325 943.5 1,560.1 2,079.5 2,632.0 3,501.1
16.1 3,852.8 1,735.3  2,864.5 3,807.1 4,765.6 6,153.0
18.1 5,684.3 2,584.5 4,255.6 5,648.4 7,030.4 8,983.9
20.1 7,096.0 3,224.1 5,315.9 7,065.0 8,777.8 11,199.4
22.1 8,299.5  3,769.1 6,223.2 8,266.0 10,270.1 13,093.8
24.1 9,369.4  4,2548  7,017.9 9,337.8 11,598.8 14,776.4
26.1 10,1845 4,621.2 7,629.2 10,149.8 12,611.0 16,067.4
28.1 10,785.4  4,892.3  8,078.4 10,753.6 13,359.5 17,0151
30.1 11,200.9  5,078.7  8,390.7 11,1691 13,876.0 17,669.6
32.1 11,5054  5,216.1 8,615.7 11,474.2 14,251.6 18,146.8
34.1 11,7321 5318.0 8,784.9 11,700.4 14,532.3 18,509.0
36.1 11,8946  5,391.2  8,905.4 11,862.8 14,736.0 18,767.1
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Table 3-15b: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #3 —

Post-Katrina

Elevation (feet)

Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-13.9 0.0 0.0 0.0 0.0 0.0 0.0
-11.9 0.0 0.0 0.0 0.0 0.0 0.0
-9.9 0.0 0.0 0.0 0.0 0.0 0.0
-7.9 0.0 0.0 0.0 0.0 0.0 0.0
-5.9 0.0 0.0 0.0 0.0 0.0 0.0
-3.9 0.1 0.0 0.0 0.0 0.1 0.2
-1.9 0.6 0.2 0.4 0.5 0.7 1.1
0.1 2.2 0.5 1.1 1.9 29 4.5
2.1 5.5 1.2 2.7 46 7.2 12.7
4.1 23.7 9.1 15.2 20.9 29.0 491
6.1 66.5 30.3 49.5 65.4 82.2 106.6
8.1 99.0 451 73.7 97.7 122.4 157.5
10.1 143.8 65.4 1071 1421 177.7 228.9
12.1 221.2 98.3 162.3 215.8 272.9 362.8
14.1 403.6 181.3 298.4 397.0 498.9 649.2
16.1 645.9 292.9 482.4 640.3 799.2 1,023.5
18.1 884.0 402.0 661.5 878.0 1,092.9 1,397.0
20.1 1,145.5 520.2 856.3 1,137.0 1,416.1 1,811.6
22.1 1,494 .2 679.1 1,119.1 1,485.2 1,848.5 2,360.7
24.1 1,820.5 827.1 1,364.5 1,814.1 2,253.1 2,871.5
26.1 2,011.0 912.5 1,506.4 2,004 .4 2,490.0 3,173.0
28.1 2,126.4 964.7 1,592.8 2,119.7 2,633.2 3,354.3
30.1 2,235.9 1,013.9 1,675.0 2,229.7 2,769.2 3,526.9
32.1 2,331.3 1,057.1 1,746.1 2,325.0 2,888.0 3,676.9
34.1 2,402.9 1,089.3 1,799.4 2,396.2 2,976.4 3,790.8
36.1 2,438.2 1,105.3 1,825.6 2,431.7 3,020.4 3,846.9
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Table 3-16a: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #4 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-14.4 0.0 0.0 0.0 0.0 0.0 0.0
-12.4 0.0 0.0 0.0 0.0 0.0 0.0
-10.4 0.0 0.0 0.0 0.0 0.0 0.0
-8.4 0.1 0.0 0.0 0.1 0.2 0.3
-6.4 0.6 0.1 0.2 0.3 0.9 2.2
-4.4 3.9 1.8 29 3.8 4.8 6.1
-2.4 5.7 26 4.2 5.6 7.0 9.0
-0.4 8.2 3.7 6.0 8.0 101 13.4
1.6 15.1 6.1 10.1 13.7 18.5 29.5
3.6 39.4 17.0 28.0 37.4 48.4 69.1
5.6 91.6 41.5 68.0 90.3 113.2 146.3
7.6 140.5 63.8 104.7 138.8 173.7 223.8
9.6 207.5 94.2 154.7 205.3 256.7 329.5
11.6 308.8 138.8 228.5 304.0 381.8 496.7
13.6 4921 223.2 367.5 487.8 608.9 779.8
15.6 679.8 308.7 507.9 674.7 841.0 1,076.4
17.6 904.0 410.9 676.6 898.2 1,118.0 1,428.6
19.6 1,139.9 517.9 853.5 1,134.0 1,410.7 1,800.1
21.6 1,355.2 615.8 1,015.6 1,350.6 1,677.5 2,137.8
23.6 1,490.1 676.4 1,116.3 1,485.0 1,845.2 2,351.4
25.6 1,591.4 7221 1,192.1 1,586.3 1,970.4 2,511.1
27.6 1,680.8 762.6 1,259.1 1,675.7 2,081.5 2,651.2
29.6 1,756.5 796.2 1,315.6 1,751.6 2,175.8 2,770.7
31.6 1,800.3 816.3 1,348.1 1,795.2 2,229.9 2,840.1
33.6 1,828.3  828.8 1,369.0 1,823.5 2,264.9 2,884.6
35.6 1,847.7  837.5 1,383.4 1,842.8 2,289.1 2,915.2
37.6 1,864.8 845.2 1,396.1 1,859.8 2,310.7 2,942.6
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Table 3-16b: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #4 —

Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-14.4 0.0 0.0 0.0 0.0 0.0 0.0
-12.4 0.0 0.0 0.0 0.0 0.0 0.0
-10.4 0.0 0.0 0.0 0.0 0.0 0.0
-8.4 0.0 0.0 0.0 0.0 0.1 0.1
-6.4 0.2 0.0 0.1 0.1 0.3 0.7
-4.4 1.2 0.5 0.9 1.2 1.5 1.9
-2.4 1.7 0.8 1.3 1.7 2.1 2.8
-0.4 2.4 1.1 1.8 24 3.0 4.0
1.6 4.6 1.8 3.1 4.1 5.6 8.9
3.6 11.7 5.2 8.5 11.3 14.4 19.7
5.6 25.0 11.3 18.6 247 31.0 40.1
7.6 38.7 17.6 28.9 38.3 47.8 61.2
9.6 54.2 246 40.4 53.6 67.1 86.1
11.6 80.9 36.4 59.9 79.7 1001 130.1
13.6 127.8 58.1 95.5 126.8 158.1 202.3
15.6 1721 78.2 128.6 170.8 212.8 272.3
17.6 224 1 101.9 167.9 223.0 2774 353.9
19.6 270.5 122.9 202.6 269.0 334.7 427.3
21.6 325.3 147.8 243.8 324.2 402.6 513.0
23.6 359.9 163.5 269.7 358.8 445.6 567.8
25.6 388.5 176.3 291.0 387.3 481.0 613.0
27.6 409.7 185.9 306.9 408.5 507 .4 646.3
29.6 427.6 193.9 320.2 426.4 529.7 674.4
31.6 438.2 198.6 328.1 437.0 542.8 691.3
33.6 446.0 202.2 334.0 444.8 552.5 703.6
35.6 451.4 204.6 337.9 450.2 559.2 7121
37.6 455.6 206.4 341.1 454.3 564.5 718.8
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Table 3-17a: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #5 —
Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-12.9 0.0 0.0 0.0 0.0 0.0 0.0
-10.9 0.0 0.0 0.0 0.0 0.0 0.0
-8.9 0.0 0.0 0.0 0.0 0.0 0.0
-6.9 0.0 0.0 0.0 0.0 0.0 0.0
-4.9 0.0 0.0 0.0 0.0 0.0 0.0
-2.9 3.9 1.7 29 3.8 4.8 6.4
-0.9 21.9 5.6 11.6 19.0 28.6 441
1.1 42.4 9.0 21.0 36.6 56.3 87.9
3.1 71.4 16.0 37.6 62.3 93.7 146.2
5.1 201.6 66.5 116.3 168.6 251.3 457.3
7.1 674.0 298.1 490.4 651.1 830.6 1,130.5
9.1 1,246.1 567.1 927.5 1,229.3 1,540.4 1,985.3
11.1 1,789.0 817.0 1,338.7 1,774.3 22114 2,827.7
13.1 2,420.7 1,093.0 1,795.5 2,385.5 2,992.3 3,877.9
15.1 4,224.2 1,830.4 3,038.6 4,062.1 5,199.5 7,230.6
171 8,635.8 3,879.9 6,400.2 8,517.3 10,682.4 13,830.9
19.1 13,277.3 6,030.5 9,925.0 13,178.5 16,414.0 21,002.6
21.1 17,135.9 7,781.2 12,846.3 17,061.9 21,202.8 27,033.7
23.1 19,801.1 8,990.6 14,845.4 19,721.0 24,498.2 31,234.0
25.1 22,593.0 10,261.7 16,936.2 22,509.0 27,956.1 35,636.8
271 25,263.2 11,467.3 18,925.0 25,177.2 31,281.6 39,868.9
29.1 26,955.2 12,2261 20,193.4 26,879.6 33,385.1 42,519.9
31.1 28,096.5 12,736.0 21,0441 28,0181 34,804.4 44,319.9
33.1 28,841.0 13,073.6 21,601.4 28,760.4 35,725.7 45,495.5
35.1 29,571.6 13,405.1 22,143.9 29,488.0 36,627.3 46,646.6
37.1 30,104.4 13,646.9 22,541.5 30,024.9 37,292.6 47,496.8
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Table 3-17b: Estimated Fatalities by Flood Water Elevation for Orleans Main Drainage Basin #5 —

Post-Katrina

Elevation (feet)

Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-12.9 0.0 0.0 0.0 0.0 0.0 0.0
-10.9 0.0 0.0 0.0 0.0 0.0 0.0
-8.9 0.0 0.0 0.0 0.0 0.0 0.0
-6.9 0.0 0.0 0.0 0.0 0.0 0.0
-4.9 0.0 0.0 0.0 0.0 0.0 0.0
-2.9 0.3 0.1 0.2 0.2 0.3 0.5
-0.9 3.6 0.5 1.6 3.1 4.8 7.7
1.1 8.3 1.3 3.8 71 11.2 17.8
3.1 16.5 29 8.1 14.2 221 34.7
5.1 414 11.8 22.5 35.2 52.9 93.2
7.1 141.6 60.6 99.9 133.8 174.0 2514
9.1 308.6 137.7 226.3 300.3 380.5 508.4
111 541.9 246.7 403.6 535.3 669.8 862.9
13.1 795.5 361.1 592.6 786.1 983.3 1,266.4
151 1,262.3 556.7 921.5 1,227.4 1,556.7 2,087.6
171 2,349.1 1,056.6 1,742.8 2,317.6 2,905.4 3,759.5
191 3,631.8 1,644.8 2,709.4 3,598.4 4,495.2 5,761.4
21.1 5,004.1 2,272.8 3,748.6 4,976.8 6,191.6 7,903.8
23.1 6,075.0 2,759.9 4,551.2 6,047.5 7,514.5 9,5687.5
25.1 7,115.5 3,231.2 5,334.0 7,086.3 8,804.0 11,224.6
271 8,023.4 3,641.6 6,010.0 7,996.2 9,936.4 12,657 .4
29.1 8,540.8 3,874.6 6,397.1 8,514.0 10,574.8 13,474.6
31.1 8,980.6 4,072.0 6,726.0 8,956.5 11,125.1 14,164.3
33.1 9,284.9 4,209.5 6,954.2 9,259.1 11,502.4 14,646.7
35.1 9,564.1 4,335.6 7,162.0 9,537.1 11,846.1 15,087.0
37.1 9,733.0 4,411.6 7,286.9 9,707.0 12,058.1 15,356.1
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Table 3-18a: Estimated Fatalities by Flood Water Elevation for Orleans West Bank Drainage Basin
#1 — Pre-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-6.3 0.0 0.0 0.0 0.0 0.0 0.0
-4.3 0.0 0.0 0.0 0.0 0.0 0.0
-2.3 0.0 0.0 0.0 0.0 0.0 0.0
-0.3 0.0 0.0 0.0 0.0 0.0 0.0
1.7 0.0 0.0 0.0 0.0 0.0 0.0
3.7 0.0 0.0 0.0 0.0 0.0 0.1
5.7 0.6 0.1 0.2 0.5 0.8 1.3
7.7 0.6 0.1 0.3 0.5 0.8 1.3
9.7 1.1 0.2 0.5 0.9 14 2.6
11.7 4.4 1.7 2.9 3.9 5.3 8.9
13.7 114 5.2 8.6 11.3 14.1 18.0
15.7 13.5 6.2 101 13.4 16.7 21.3
17.7 15.9 7.3 11.9 15.8 19.7 25.2
19.7 35.9 121 20.7 28.5 42.8 87.5
21.7 123.6 56.2 92.6 123.0 153.0 195.2
23.7 1439 65.2 107.8 143.5 178.2 226.9
25.7 1478 67.0 110.7 147.4 183.0 2331
27.7 1529 694 114.5 152.4 189.3 241.2
29.7 165.0 74.9 123.6 164.3 204.2 260.5
31.7 189.2 85.8 141.7 188.7 234.5 298.6
33.7 190.7 864 142.8 190.2 236.3 301.0
35.7 192.1 87.0 143.8 191.6 238.0 303.1
37.7 193.3 87.6 144.8 192.7 239.4 304.9
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Table 3-18b: Estimated Fatalities by Flood Water Elevation for Orleans West Bank Drainage Basin

#1 — Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-6.3 0.0 0.0 0.0 0.0 0.0 0.0
-4.3 0.0 0.0 0.0 0.0 0.0 0.0
-2.3 0.0 0.0 0.0 0.0 0.0 0.0
-0.3 0.0 0.0 0.0 0.0 0.0 0.0
1.7 0.0 0.0 0.0 0.0 0.0 0.0
3.7 0.0 0.0 0.0 0.0 0.0 0.1
5.7 0.6 0.1 0.2 0.5 0.8 1.3
7.7 0.6 0.1 0.3 0.5 0.8 1.3
9.7 1.1 0.2 0.5 0.9 1.4 26
11.7 4.4 1.8 29 4.0 54 9.0
13.7 11.5 5.3 8.6 1.4 14.2 18.1
15.7 13.4 6.1 10.0 13.3 16.5 211
17.7 15.6 7.1 11.6 15.4 19.3 247
19.7 357 11.9 204 281 42.6 87.7
21.7 1245 56.6 93.2 123.9 154.0 196.5
23.7 1448 65.7 108.5 144.4 179.4 228.4
25.7 148.6 674 111.3 148.2 184.1 234.4
27.7 153.7 69.8 115.2 153.2 190.3 242.5
29.7 166.0 754 124.3 165.2 2054 262.0
31.7 190.5 86.3 142.6 190.0 236.0 300.6
33.7 192.0 87.0 143.7 191.4 237.8 302.9
35.7 193.3 87.6 144.7 192.8 239.5 305.0
37.7 194.5 88.2 145.7 193.9 240.9 306.8
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Table 3-19a: Estimated Fatalities by Flood Water Elevation for Orleans West Bank Drainage Basin
#2 — Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-12.7 0.0 0.0 0.0 0.0 0.0 0.0
-10.7 0.0 0.0 0.0 0.0 0.0 0.0
-8.7 0.0 0.0 0.0 0.0 0.0 0.0
-6.7 0.2 0.0 0.1 0.2 0.3 0.5
-4.7 1.8 0.3 0.9 1.6 24 3.9
-2.7 6.5 25 4.2 5.9 8.1 11.7
-0.7 14.7 4.7 8.7 13.1 18.7 28.1
1.3 25.6 9.7 16.6 234 32.0 46.7
3.3 56.3 21.5 36.2 50.4 69.8 113.0
5.3 166.5 70.7 116.8 156.6 204.2 300.7
7.3 366.8 167.1 273.3 362.3 453.5 582.9
9.3 527.3 240.2 393.4 521.6 651.9 837.4
11.3 780.9 351.3 577.5 767.5 964.7 1,257.7
13.3 1,376.0 602.9 999.0 1,333.5 1,696.0 2,301.3
15.3 2,596.5 1,175.7 1,937.0 2,571.5 3,214.3 4,122.5
17.3 3,639.5 1,656.3 2,724 .4 3,615.8 4,501.4 5,750.9
19.3 4,602.1 2,092.9 3,447 .2 4,574.7 5,693.3 7,269.1
21.3 5,702.7 2,590.6 4,271.2 5,671.4 7,056.4 9,009.5
23.3 6,873.4 3,122.1 5,152.7 6,843.6 8,506.4 10,846.2
25.3 7,880.2 3,577.0 5,902.8 7,854.0 9,758.9 12,434.2
27.3 8,398.7 3,810.5 6,292.0 8,373.4 10,400.7 13,247.8
29.3 8,791.6 3,987.7 6,585.2 8,765.9 10,889.5 13,869.0
31.3 9,137.0 4,142.7 6,843.4 9,111.8 11,3191 14,412.4
33.3 9,409.6 4,265.6 7,046.7 9,383.6 11,655.7 14,844.0
35.3 9,602.5 4,352.7 7,189.5 9,5676.6 11,896.1 15,150.8
37.3 9,694.9 4,393.7 7,258.4 9,669.1 12,012.6 15,297.7
VII-3-64 Volume VII The Consequences — Technical Appendix

This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Table 3-19b: Estimated Fatalities by Flood Water Elevation for Orleans West Bank Drainage Basin

#2 — Post-Katrina

Elevation (feet)

Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-12.7 0.0 0.0 0.0 0.0 0.0 0.0
-10.7 0.0 0.0 0.0 0.0 0.0 0.0
-8.7 0.0 0.0 0.0 0.0 0.0 0.0
-6.7 0.2 0.0 0.1 0.2 0.3 0.5
-4.7 1.8 0.3 0.9 1.6 24 4.0
-2.7 6.5 2.5 4.3 6.0 8.2 11.8
-0.7 14.8 4.8 8.8 13.2 18.9 28.4
1.3 25.9 9.8 16.8 23.7 324 47.2
3.3 56.9 21.7 36.6 50.8 70.5 114.0
5.3 168.2 71.4 118.0 158.2 206.2 303.7
7.3 370.5 168.8 276.0 366.0 458.1 588.8
9.3 532.7 242.6 397.4 526.9 658.5 845.8
11.3 788.6 354.8 583.2 775.0 9741 1,269.9
13.3 1,388.9 608.6 1,008.4 1,346.0 1,712.0 2,322.9
15.3 2,620.9 1,186.7 1,955.1 2,595.6 3,244.4 4,161.3
17.3 3,674.0 1,671.8 2,750.3 3,650.2 4,544.0 5,805.4
19.3 4,644.8 2,112.5 3,479.2 4,617.3 5,746.5 7,336.9
21.3 5,754.2 2,614.0 4,309.7 5,722.6 7,120.1 9,090.8
23.3 6,935.0 3,150.0 5,198.9 6,905.0 8,582.6 10,943.5
25.3 7,950.5 3,608.9 5,955.4 7,923.9 9,845.9 12,545.0
27.3 8,474.1 3,844.8 6,348.5 8,448.5 10,494.0 13,366.5
29.3 8,870.1 4,023.3 6,644 .1 8,844.2 10,986.8 13,992.9
31.3 9,218.7 4,179.7 6,904.6 9,193.3 11,420.3 14,541.3
33.3 9,493.8 4,303.8 7,109.8 9,467.6 11,760.0 14,976.9
35.3 9,688.7 4,391.8 7,254.0 9,662.6 12,002.8 15,286.7
37.3 9,781.9 4,433.1 7,323.5 9,755.8 12,120.3 15,434.9
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Table 3-20a: Estimated Fatalities by Flood Water Elevation for Plaquemines Area Drainage Basin
#1 — Pre-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles|

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-22 0.0 0.0 0.0 0.0 0.0 0.0
-20 0.0 0.0 0.0 0.0 0.0 0.0
-18 0.0 0.0 0.0 0.0 0.0 0.0
-16 0.0 0.0 0.0 0.0 0.0 0.0
-14 0.0 0.0 0.0 0.0 0.0 0.0
-12 0.7 0.3 0.5 0.6 0.8 1.2
-10 1.2 0.4 0.7 1.1 1.6 23
-8 1.5 0.5 0.9 1.3 1.8 27
-6 3.6 1.0 1.8 27 4.5 9.5
-4 16.0 71 11.7 15.5 19.7 26.6
-2 28.3 12.9 21.2 281 35.0 44.6
0 33.5 15.3 25.1 33.3 41.4 52.7
2 411 18.5 30.4 40.3 50.7 66.3
4 79.8 33.5 55.7 74.8 97.6 146.5
6 179.8 81.9 134.7 178.7 2223 283.9
8 223.7 102.0 167.6 222.5 276.7 353.0
10 271.0 1235 203.0 269.4 335.2 428.0
12 336.4  153.3 251.9 334.2 416.0 531.4
14 4301 195.5 321.4 426.8 532.1 680.9
16 561.1 255.1 420.5 559.0 694.5 884.9
18 630.7 286.8 472.3 627.4 780.3 995.7
20 777.0 3523 580.4 770.9 961.9 1,231.2
22 1,024.5  465.3 768.1 1,020.3 1,267.5 1,616.1
24 1,161.8  527.5 870.3 1,157.8 1,438.2 1,832.1
26 1,260.1 571.3 943.9 1,256.5 1,560.9 1,987.5
28 1,298.5 588.8 972.9 1,294.8 1,608.4 2,048.4
30 1,352.3 6134 1,012.9 1,348.5 1,675.1 2,133.3
32 1,401.4  635.3 1,049.7 1,397.5 1,736.0 2,2104
34 1,435.7 650.8 1,075.0 1,431.9 1,778.4 2,265.0
36 1,450.5 657.3 1,085.9 1,446.6 1,797.3 2,289.0
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Table 3-20b: Estimated Fatalities by Flood Water Elevation for Plaquemines Area Drainage Basin

#1 — Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-22 0.0 0.0 0.0 0.0 0.0 0.0
-20 0.0 0.0 0.0 0.0 0.0 0.0
-18 0.0 0.0 0.0 0.0 0.0 0.0
-16 0.0 0.0 0.0 0.0 0.0 0.0
-14 0.0 0.0 0.0 0.0 0.0 0.0
-12 0.7 0.3 0.5 0.7 0.9 1.2
-10 1.3 0.4 0.8 1.1 1.6 2.4
-8 1.5 0.5 0.9 1.3 1.9 2.8
-6 3.7 1.1 1.9 2.7 4.6 9.7
-4 16.3 7.2 11.9 15.8 20.1 27.1
-2 28.8 13.2 21.6 28.6 35.6 454
0 34.1 15.6 25.6 33.9 42.2 53.6
2 41.8 18.8 30.9 41.0 51.6 67.5
4 81.1 34.0 56.6 76.0 99.2 148.9
6 182.8 83.3 137.0 181.7 2261 288.7
8 2275 103.7 170.5 226.3 281.4 359.0
10 275.8 1257 206.6 2741 341.1 435.5
12 342.3 156.0 256.4 340.1 423.4 540.8
14 437.3 198.8 326.8 434.0 541.0 692.2
16 570.2  259.2 427.3 568.1 705.8 899.2
18 6412 291.6 480.2 637.9 793.4 1,012.3
20 790.2 358.3 590.3 784.2 978.0 1,251.9
22 1,039.7 4721 779.5 1,035.4 1,286.2 1,639.9
24 1,178.6  535.1 883.0 1,174.6 1,459.1 1,858.6
26 1,278.9 579.8 957.9 1,275.2 1,584.2 2,017.2
28 1,318.1 597.7 987.5 1,314.3 1,632.7 2,079.3
30 1,3729 622.7 1,028.3 1,369.0 1,700.6 2,165.7
32 1,422.5 644.9 1,065.5 1,418.5 1,762.1 2,243.6
34 1,4574  660.7 1,091.2 1,453.5 1,805.2 2,299.2
36 1,472.5 667.3 1,102.4 1,468.5 1,824.5 2,323.7
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Table 3-21a: Estimated Fatalities by Flood Water Elevation for St. Bernard Drainage Basin #1 — Pre-
Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-13.9 0.0 0.0 0.0 0.0 0.0 0.0
-9.9 0.0 0.0 0.0 0.0 0.0 0.0
-7.9 0.0 0.0 0.0 0.0 0.0 0.0
-5.9 0.0 0.0 0.0 0.0 0.0 0.0
-3.9 0.0 0.0 0.0 0.0 0.0 0.0
-1.9 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.0 0.0 0.0 0.0 0.0 0.0
2.1 234 26 101 19.9 31.9 51.1
4.1 23.6 2.8 10.3 20.0 32.2 51.4
6.1 68.4 9.7 23.3 41.7 92.2 218.3
8.1 409.7 170.2 283.3 380.4 499.8 766.1
10.1 913.0 415.3 684.0 909.7 1,130.0 1,438.9
12.1 915.2 416.2 685.6 911.9 1,132.8 1,442.3
14.1 915.2 416.2 685.6 911.9 1,132.8 1,442.3
16.1 1,333.0 505.4 854.3 1,161.0 1,600.6 2,833.2
18.1 4,000.7 1,797.2 2,967.9 3,948.7 4,950.7 6,401.7
20.1 5,808.8 2,631.8 4,348.8 5,793.6 7,197.8 9,169.3
22.1 5,809.4 2,632.1 4,349.4 5,794.3 7,198.6 9,170.2
241 5,903.3 2,681.9 4,424.0 5,883.0 7,306.5 9,311.3
26.1 6,562.7 2,980.2 4,919.4 6,536.8 8,121.6 10,352.8
28.1 7,305.4 3,309.4 5,468.7 7,285.9 9,053.2 11,529.0
30.1 7,305.5 3,309.4 5,468.8 7,286.0 9,053.3 11,529.2
32.1 7,305.5 3,309.4 5,468.8 7,286.0 9,053.3 11,529.2
34.1 7,328.6 3,322.8 5,487.6 7,308.6 9,077.9 11,559.4
36.1 7,477.5 3,390.2 5,599.1 7,455.7 9,261.8 11,797.4
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Table 3-21b: Estimated Fatalities by Flood Water Elevation for St. Bernard Drainage Basin #1 —

Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-13.9 0.0 0.0 0.0 0.0 0.0 0.0
-9.9 0.0 0.0 0.0 0.0 0.0 0.0
-7.9 0.0 0.0 0.0 0.0 0.0 0.0
-5.9 0.0 0.0 0.0 0.0 0.0 0.0
-3.9 0.0 0.0 0.0 0.0 0.0 0.0
-1.9 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.0 0.0 0.0 0.0 0.0 0.0
2.1 2.0 0.3 0.9 1.7 2.7 4.2
4.1 20 0.3 0.9 1.7 2.7 4.3
6.1 7.0 1.0 2.2 3.8 9.6 23.3
8.1 42.5 18.2 30.1 40.3 52.2 75.6
101 86.2 391 64.5 85.9 106.7 135.9
121 86.3 39.2 64.6 86.0 106.8 136.0
141 86.3 39.2 64.6 86.0 106.8 136.0
16.1 121.6 471 79.5 107.8 146.6 250.6
18.1 343.5 155.1 255.8 339.8 425.2 547.0
20.1 475.0 215.2 355.7 473.8 588.6 749.9
221 4751 215.2 355.7 473.8 588.7 749.9
24.1 480.1 217.9 359.7 478.5 594.5 757.6
26.1 519.2 235.8 389.2 5171 642.6 819.2
28.1 580.3 262.9 434 .4 578.8 719.2 915.8
30.1 580.3 262.9 434 .4 578.8 719.2 915.8
32.1 580.3 262.9 434 .4 578.8 719.2 915.8
34.1 581.9 263.8 435.8 580.3 720.8 918.0
36.1 592.4 268.6 443.6 590.8 733.7 934.5
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Table 3-22a: Estimated Fatalities by Flood Water Elevation for St. Bernard Drainage Basin #3 — Pre-
Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-6.4 0.0 0.0 0.0 0.0 0.0 0.0
-4.4 0.0 0.0 0.0 0.0 0.0 0.0
-2.4 0.0 0.0 0.0 0.0 0.0 0.0
-0.4 0.0 0.0 0.0 0.0 0.0 0.0
1.6 0.0 0.0 0.0 0.0 0.0 0.0
3.6 20.7 5.9 11.5 18.1 26.8 40.9
5.6 23.2 7.5 13.7 20.6 29.6 44.4
7.6 30.4 11.3 19.5 27.7 38.0 55.7
9.6 560.7 255.2 420.2 558.6 694.0 883.6
11.6 560.7 255.2 420.2 558.6 694.0 883.6
13.6 560.8 255.2 420.2 558.7 694.1 883.7
15.6 988.0 327.3 559.1 772.0 1,180.4 2,450.5
17.6 3,431.0 1,558.3 2,570.4 3,419.3 4,246.7 5,410.8
19.6 3,679.3 1,667.1 2,754.7 3,669.6 4,559.0 5,807.8
21.6 3,679.3 1,667.1 2,754.7 3,669.6 4,559.0 5,807.8
23.6 3,680.8 1,668.1 2,755.8 3,670.9 4,560.8 5,808.8
25.6 3,832.7 1,741.0 2,869.2 3,808.8 4,740.0 6,058.4
27.6 4,638.6 2,101.3 3,472.3 4,626.2 5,748.2 7,320.4
29.6 4,638.6 2,101.3 3,472.3 4,626.2 5,748.2 7,320.4
31.6 4,638.6 2,101.3 3,472.3 4,626.2 5,748.2 7,320.4
33.6 4,662.1 2,113.9 3,491.8 4,649.6 5,775.5 7,353.0
35.6 4,796.5 2,173.2 3,590.5 4,783.6 5,943.5 7,569.4
37.6 4,809.6 2,178.7 3,600.4 4,796.8 5,960.2 7,590.2
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Table 3-22b: Estimated Fatalities by Flood Water Elevation for St. Bernard Drainage Basin #3 —

Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-6.4 0.0 0.0 0.0 0.0 0.0 0.0
-4.4 0.0 0.0 0.0 0.0 0.0 0.0
-2.4 0.0 0.0 0.0 0.0 0.0 0.0
-0.4 0.0 0.0 0.0 0.0 0.0 0.0
1.6 0.0 0.0 0.0 0.0 0.0 0.0
3.6 2.0 0.3 0.9 1.7 2.7 4.2
5.6 2.1 0.4 1.0 1.8 2.8 4.4
7.6 25 0.7 1.3 2.2 3.2 4.9
9.6 70.6 321 52.9 70.4 87.4 111.3
11.6 70.6 32.1 52.9 70.4 87.4 111.3
13.6 70.6 321 52.9 70.4 87.4 111.3
15.6 118.4 40.6 69.3 95.2 141.0 283.3
17.6 393.5 178.8  294.9 392.1 487.0 620.6
19.6 432.3 195.9 323.7 4311 535.6 682.4
21.6 432.3 195.9 323.7 4311 535.6 682.4
23.6 432.4 196.0 323.7 4313 535.8 682.4
25.6 4495 2041 336.6  446.8 556.0 710.4
27.6 5416 2454  405.5 540.2 671.1 854.8
29.6 5416 2454 4055 540.2 671.1 854.8
31.6 5416 2454  405.5 540.2 671.1 854.8
33.6 544.2 246.7 407.6 542.7 674.2 858.4
35.6 559.1 253.3 4185 557.5 692.7 882.3
37.6 561.2 254.2  420.1 559.7 695.4 885.6
Volume VII The Consequences — Technical Appendix VII-3-71

This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.




Table 3-23a: Estimated Fatalities by Flood Water Elevation for St. Bernard Drainage Basin #4 — Pre-
Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-0.2 0.0 0.0 0.0 0.0 0.0 0.0
1.8 0.0 0.0 0.0 0.0 0.0 0.0
3.8 34 04 1.5 2.9 4.7 7.4
5.8 5.6 1.5 3.1 4.9 7.2 11.6
7.8 16.6 6.6 10.9 14.9 20.3 33.2
9.8 45.8 20.4 33.5 445 56.4 75.9
11.8 79.9 36.6 59.9 79.4 98.9 126.4
13.8 102.0 46.6 76.4 101.4 126.2 161.0
15.8 149.7 52.2 88.8 121.8 178.3 352.5
17.8 149.8 52.2 88.8 121.8 178.4 352.8
19.8 485.8 220.7 364.1 484.1 601.4 766.0
21.8 523.6 237.4 391.9 522.2 648.8 826.5
23.8 523.8 237.6 392.1 522.4 648.9 826.5
25.8 551.2 250.2 411.9 547.2 681.6 872.4
27.8 700.1 317.2 524.2 698.2 867.4 1,105.0
29.8 702.3 318.4 526.0 700.4 870.0 1,107.8
31.8 714.2 323.6 534.7 712.3 884.9 1,127.2
33.8 720.2 326.9 539.6 717.9 891.8 1,136.1
35.8 752.6 341.0 563.5 750.6 932.5 1,188.0
37.8 753.1 341.4 563.8 751.0 933.0 1,188.4
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Table 3-23b: Estimated Fatalities by Flood Water Elevation for St. Bernard Drainage Basin #4 —

Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-0.2 0.0 0.0 0.0 0.0 0.0 0.0
1.8 0.0 0.0 0.0 0.0 0.0 0.0
3.8 0.9 0.1 04 0.7 1.2 1.9
5.8 1.1 0.2 0.6 1.0 1.5 2.3
7.8 2.5 1.0 1.6 2.3 3.2 5.0
9.8 7.0 3.0 4.9 6.6 8.6 12.7
11.8 15.3 7.0 114 15.1 18.9 24.5
13.8 22.2 10.1 16.6 22.1 274 34.9
15.8 394 11.9 20.5 28.6 48.0 105.6
17.8 394 11.9 20.5 28.6 48.0 105.6
19.8 151.1 68.6 113.2 150.6 187.1 238.3
21.8 159.8 72.4 119.6 159.3 198.0 252.2
23.8 159.8 724 119.6 159.3 198.0 252.2
25.8 167.7 76.1 125.3 166.4 207.3 2654
27.8 211.9 96.0 158.6 211.3 262.5 3344
29.8 2124 96.3 159.0 211.8 263.1 335.0
31.8 215.1 974 161.0 214.5 266.5 339.5
33.8 216.7 98.3 162.3 216.0 268.4 341.8
35.8 225.8 102.3 169.0 225.2 279.8 356.4
37.8 225.9 102.3 169.1 225.3 279.9 356.5
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Table 3-24a: Estimated Fatalities by Flood Water Elevation for St. Bernard Drainage Basin #5 — Pre-
Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-5.9 0.0 0.0 0.0 0.0 0.0 0.0
-3.9 0.0 0.0 0.0 0.0 0.0 0.0
-1.9 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.0 0.0 0.0 0.0 0.0 0.0
2.1 0.0 0.0 0.0 0.0 0.0 0.0
4.1 0.0 0.0 0.0 0.0 0.0 0.0
6.1 0.1 0.0 0.0 0.1 0.1 0.2
8.1 0.1 0.0 0.0 0.1 0.1 0.2
10.1 2.7 1.2 2.0 2.7 3.3 4.3
12.1 2.7 1.2 2.0 2.7 3.3 4.3
14.1 2.7 1.2 2.0 2.7 3.3 4.3
16.1 2.7 1.2 2.0 2.7 3.3 4.3
18.1 5.0 1.6 2.7 3.8 6.0 12.7
20.1 17.7 8.0 13.2 17.6 21.9 27.9
22.1 17.7 8.0 13.2 17.6 21.9 27.9
241 17.7 8.0 13.2 17.6 21.9 27.9
26.1 18.4 8.3 13.8 18.3 22.7 29.1
28.1 22.3 10.1 16.7 22.2 27.6 35.2
30.1 22.3 10.1 16.7 22.2 27.6 35.2
32.1 22.3 10.1 16.7 22.2 27.6 35.2
34.1 22.3 10.1 16.7 22.2 27.6 35.2
36.1 22.4 10.2 16.8 22.3 27.7 35.3

Table 24b: No post-Katrina data is necessary. Estimated post-Katrina fatalities for St. Bernard
Drainage Basin #5 were zero.
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Table 3-25a: Estimated Fatalities by Flood Water Elevation for St. Charles Drainage Basin #1 — Pre-

Katrina
Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-1.1 0.0 0.0 0.0 0.0 0.0 0.0
0.9 0.0 0.0 0.0 0.0 0.0 0.0
2.9 0.0 0.0 0.0 0.0 0.0 0.0
4.9 0.0 0.0 0.0 0.0 0.0 0.0
6.9 0.0 0.0 0.0 0.0 0.0 0.0
8.9 0.0 0.0 0.0 0.0 0.0 0.0
10.9 14 0.6 1.0 1.4 1.7 2.2
12.9 6.1 2.8 4.5 6.0 7.5 9.5
14.9 6.7 3.1 5.0 6.7 8.3 10.6
16.9 7.4 3.4 5.6 7.4 9.2 11.7
18.9 20.4 5.7 9.9 13.9 25.4 58.0
20.9 84.0 38.1 63.0 83.8 104.1 132.6
22.9 88.4 401 66.2 88.2 109.5 139.5
24.9 89.7 40.7 67.2 89.5 111.1 141.5
26.9 93.4 42.4 69.9 92.9 115.5 147.5
28.9 110.1 49.9 82.4 109.8 136.4 173.6
30.9 112.9 51.2 84.5 112.6 139.9 178.1
32.9 113.6 51.5 85.0 113.3 140.7 179.2
34.9 113.8 51.6 85.2 113.5 141.0 179.6
36.9 114.5 51.9 85.8 114.2 141.9 180.7
Volume VII The Consequences — Technical Appendix VII-3-75

This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Table 3-25b: Estimated Fatalities by Flood Water Elevation for St. Charles Drainage Basin #1 —
Post-Katrina

Fatality Uncertainty Distribution

Elevation (feet) Mean Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-1.1 0.0 0.0 0.0 0.0 0.0 0.0
0.9 0.0 0.0 0.0 0.0 0.0 0.0
2.9 0.0 0.0 0.0 0.0 0.0 0.0
4.9 0.0 0.0 0.0 0.0 0.0 0.0
6.9 0.0 0.0 0.0 0.0 0.0 0.0
8.9 0.0 0.0 0.0 0.0 0.0 0.0
10.9 14 0.6 1.0 1.4 1.7 2.2
12.9 6.1 2.8 4.6 6.1 7.5 9.6
14.9 6.8 3.1 5.1 6.7 84 10.6
16.9 7.5 3.4 5.6 7.4 9.2 11.8
18.9 20.6 5.8 10.0 14.0 25.7 58.6
20.9 85.0 38.6 63.7 84.7 105.3 1341
22.9 894 40.6 67.0 89.2 110.8 141.1
24.9 90.8 41.2 67.9 90.5 112.4 143.2
26.9 934 424 69.9 92.9 115.5 147.5
28.9 110.1 49.9 82.4 109.8 136.4 173.6
30.9 112.9 51.2 84.5 112.6 139.9 178.1
32.9 1129 51.2 84.5 112.6 139.9 178.1
34.9 113.8 51.6 85.2 113.5 141.0 179.6
36.9 114.5 51.9 85.8 114.2 141.9 180.7
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Table 3-26a: Estimated Fatalities by Flood Water Elevation for St. Charles Drainage Basin #2 — Pre-

Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95"
-1 0.0 0.0 0.0 0.0 0.0 0.0
1 0.0 0.0 0.0 0.0 0.0 0.0
3 0.1 0.0 0.0 0.1 0.1 0.2
5 1.3 0.1 0.5 1.1 1.8 29
7 3.1 0.7 1.6 27 4.1 6.4
9 10.2 3.0 5.6 8.6 13.0 23.3
11 36.4 15.7 25.9 34.6 44.8 63.3
13 83.0 36.9 60.6 80.5 102.3 137.7
15 152.3 69.6 113.8 150.8 188.2 241.5
17 228.5 103.1 169.2 224.9 282.4 367.0
19 439.8 189.3 314.7 420.6 540.7 764.5
21 919.4 414.7 684.1 908.9 1,137.2 1,465.7
23 1,391.3 628.1 1,036.4 1,376.3 1,722.5 2,215.2
25 2,010.6 914.5 1,505.9 1,998.5 2,487.5 3,175.9
27 2,469.4 1,121.5 1,851.2 2,458.4 3,055.6 3,896.2
29 2,848.0 1,294.0 2,134.6 2,837.4 3,5624.7 4,491.7
31 3,181.6 1,444.7 2,383.1 3,170.8 3,938.5 5,017.6
33 3,456.9 1,568.2 2,589.3 3,445.9 4,280.4 5,454.0
35 3,631.6 1,646.7 2,720.1 3,621.3 4,498.9 5,728.0
37 3,740.7 1,695.7 2,801.5 3,730.3 4,633.9 5,900.3
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Table 3-25b: Estimated Fatalities by Flood Water Elevation for St. Charles Drainage Basin #2 —
Post-Katrina

Elevation (feet) Mean Fatality Uncertainty Distribution Percentiles

NAV88(2004.65) Fatalities 5th 25th 50th 75th 95th
-1 0.0 0.0 0.0 0.0 0.0 0.0
1 0.0 0.0 0.0 0.0 0.0 0.0
3 0.1 0.0 0.0 0.1 0.1 0.2
5 1.3 0.1 0.5 1.1 1.8 29
7 3.2 0.8 1.6 28 4.2 6.5
9 104 3.0 5.6 8.7 13.2 23.7
11 36.9 15.9 26.3 351 454 64.2
13 84.1 37.4 61.4 81.5 103.6 139.6
15 154.8 70.7 115.6 153.3 191.3 245.4
17 232.5 104.8 1721 228.8 287.3 373.4
19 446.8 192.4 319.8 427.4 549.3 776.4
21 932.4 420.6 693.8 921.9 1,153.4 1,486.4
23 1,410.8 636.9 1,051.0 1,395.5 1,746.6 2,246.2
25 2,040.4 928.1 1,528.2 2,028.2 2,524.4 3,222.9
27 2,469.4 1,121.5 1,851.2 2,458.4 3,055.6 3,896.2
29 2,848.0 1,294.0 2,134.6 2,837.4 3,5624.7 4,491.7
31 3,181.6 1,444.7 2,383.1 3,170.8 3,938.5 5,017.6
33 3,182.6 1,445.2 2,383.8 3,171.9 3,939.7 5,019.2
35 3,631.6 1,646.7 2,720.1 3,621.3 4,498.9 5,728.0
37 3,740.7 1,695.7 2,801.5 3,730.3 4,633.9 5,900.3
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Appendix 4
Social, Cultural, and Historic
Consequences

Section One: Background and Context
l. Introduction and Objective

Hurricane Katrina struck the coasts of Louisiana, Mississippi, and Alabama on 29 August
2005. The hurricane and its aftermath became the costliest natural disaster in U.S. history,
resulting in extensive property damage, loss of life, and widespread effects on the lives of local
residents. People who once lived, or are attempting to return to live, within the Greater New
Orleans area and the affected areas in Plaquemines, Orleans, St. Bernard’s, Jefferson and St.
Tammany Parishes face pervasive disruption to their homes, families, neighborhoods and
communities. For some individuals and communities, the disruptions they experienced are
expected to last for decades to come.

The objective of this portion of the larger USACE study is to describe, using quantitative
data and qualitative assessments, how Hurricane Katrina and the levee failures affected the
social, cultural and historical resources of the people and to project what their lives may be like
in coming years. This is a daunting task because of the scope and magnitude of the event and the
challenges in securing useful data. The widespread dispersion of the people has created
significant barriers to gathering information; likewise, property damage and personnel loss to
key offices and agencies undermine traditional ways to gather and analyze data on the disaster’s
impact. Accordingly, a methodology section addresses how these challenges were met; each
section identifies sources used to generate data-driven insights. The overall purpose is to provide
an understanding of social, cultural and historic relevance of hurricane protection.

To situate the reader in this section of the report and to provide a flavor of coming sections, a
brief overview of the social, historic and cultural consequences for the people of New Orleans is
provided first, followed by sections that: (Section II) outline the methodology; (Section III)
define terms; (Section I'V) review how people experienced the various phases of the disaster;
(Section V) overview the historical, cultural and social character of the affected areas; (Section
VI) outline regional and national implications; (Section VII) project into the future; and (Section
VIII) draw general conclusions. Several appendices then follow with technical information
relevant to the study.
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Il. New Orleans: The History and Culture of New Orleans

Prior to landfall, New Orleans provided residents and visitors with a rich blend of cultural
and historic resources derived from its racial and ethnic diversity. New Orleans is a distinctive
North American city; there are few, if any other places like it. It has a rich mix of “... handsome
architecture, world-famous indigenous music, superb regional cuisine, and a host of urban
delights that re peculiar to this special city (Lewis, 2003:171).”

Prior to 1900, inhabitants built communities made distinct through cultural values, languages
and social ties. As a geographic region, New Orleans reflected a series of “disconnected
suburbs” fostering independent ties to one’s neighborhood. Up to Katrina and the flood, those
neighborhoods remained distinct and viable as places where people experienced a sense of
connection their history and culture. Those areas remained so distinct that New Orleans City
Planning formally designed 73 distinct neighborhoods. The National Historic Register lists ten of
these neighborhoods as National Historic Districts with the “Uptown Historic District” bearing
distinction as the second largest in the U.S. (Leavitt 2000). The “Holy Cross National Register
Historic District” with its twin steamboat houses, flood-damaged Holy Cross School, and St.
Maurice Church remains as a “target neighborhood” for the local preservationists (Preservation
Resource Center 2006). Historic treasures reflect New Orleans’ historical diversity with
structures as unique as the Greek Revival military architecture of Jackson Barracks, the Classical
Revival art and architecture of St. Louis Cemetery #1, and the Art Deco of Booker T.
Washington High School and Auditorium (Louisiana National Register of Historic Places 2006).

Social, cultural and historical legacies defined the neighborhoods of New Orleans and
fostered “unique cultural innovations: jazz, Creole cuisine, Mardi Gras, above ground burial
sites, (“cities of the dead”), cultural rites (including the famous jazz funerals” that survived
urbanization and made this city matchless (Leavitt 2000). A hearty mix of cultures built the
traditions of jazz, blues, funk and bounce music that reverberate music halls across the city.
Legendary jazz musicians built the sounds and ambience of the city, where visitors and locals
could “find the houses of Jelly Roll Morton and Buddy Bolden and Papa Jack Laine” or view
architecture ranging from the oldest apartment buildings in America to the classic shotgun
homes of the Lower Ninth Ward (Piazza 2005).

Inventorying this deep heritage is impossible and, ultimately, would reduce the esprit of this
city to a mere listing. Capturing the essence of the city is the challenge, noted by local author
Tom Piazza (2005, p. xix): “these elements of New Orleans possess an astonishing vitality that
has spoken to people around the world and shaped much of the best of what we think of still as
American culture. Jazz music, rhythm and blues, and rock and roll, Creole cooking, Mardi Gras,
the architecture of the French Quarter, the literary traditions of Williams and Faulkner and Percy
and Kate Chopin, the Mardi Gras Indians, whose chanted songs stretch back into the nineteenth
century and whose rhythms help form the basis of American popular music...It is not something
that you find only in a tourist guide; it is a reality lived by its inhabitants every day.” Given the
trends of urbanization and mass culture, New Orleans remained an authentic site connecting
people to unique, diverse and beloved cultural and historical heritage.

The People. New Orleans is one of the older southern cities in the United States, and like
many other aging cities, has experienced a steady decline in population in its central city core.
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From 1990-2000, for example, Orleans Parish declined in population by roughly 2.5%, while
during the same time period, the state increased in population by 5.9%. Even more striking is the
continued decline in population (4.6% in Orleans Parish) from the period 2000-2004 (U.S.
Census 2006). Along with the population decline is an increasing concentration of elderly and
poor residents. Such quantitative data though, often miss the social dimensions of neighborhoods
that make New Orleans a special place to live. Communities like Bywater, the Ninth Ward,
Gentilly, Lakeview, and Mid City offered unique locations where residents enjoyed a shared
history, a set of social ties, and resources that enable them to survive and even thrive. Residents,
as will be seen in data reported later, had often lived in their neighborhood for decades; locals
report that homes had been passed down for generations.

The Neighborhoods. That New Orleanians love the Crescent City in a way that outsiders
may miss. New Orleanians identify themselves not only by city, but by neighborhood. From the
Treme to the Garden District, each neighborhood has a history that is steeped in tradition,
celebration, and people. The sense of and attachment to place that many New Orleanians hold
about their neighborhood and communities is an important element in understanding the loss this
community has suffered. To understand such place affection means learning about the rich
heritage of its neighborhoods. The Lower 9th Ward, for example, gave us the music of Fats
Domino. Across the Industrial Canal, Homer Plessy challenged racial segregation policy in
1892, resulting in a landmark court case that established a doctrine of “separate but equal”
treatment for blacks and whites. More than 100 years later, the neighborhood is still trying for
recognition to mark the spot of this watershed event. The Treme is one of the oldest African-
American neighborhoods in the country — it has produced musicians, politicians, and scholars.
Each neighborhood has a story and life beyond individuals and families.

The Event. Hurricane Katrina and the associated storm surge created breaches in the
floodwalls along the 17th Street Canal, the London Street Canal, and the Inner Harbor
Navigation Canal. Brackish surge waters from Lake Pontchartrain flowed through the breaches
and inundated large areas in New Orleans to depths of up to 20 feet. In addition, water
overtopped levees in St. Bernard and Plaquemines Parishes causing catastrophic inundation with
extensive damage to infrastructure, lifelines and homes.

Estimates vary on the number of persons within New Orleans that left the area prior to
Hurricane Katrina’s landfall. What is apparent, however, is that tens of thousands of residents
did not or could not evacuate and were trapped by rising floodwaters that remained in the city for
weeks. Water trapped residents in their homes, where they waded, took boats or swam to make
shift emergency shelters. Within a day, food and water became scarce, and sanitary living
conditions worsened at the “shelter of last resort” Superdome, the emergent Convention Center
and at bridges, overpasses and other places where survivors gathered. It took emergency rescue
service providers over a week to reach the majority of this trapped population. These residents
were temporarily relocated out of the hurricane damaged area, often enduring long bus rides or
flights with thousands of persons becoming separated from family and friends, disrupting kin
and social networks. Many residents not only lost their homes, but also their schools, health care,
places of worship, and jobs.
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lll. The Consequences

The Congressional Research Service (2005) estimates that about half of the all the people
displaced by Hurricane Katrina throughout the Gulf Coast lived in New Orleans. Because of the
city’s social and economic composition prior to the storm, some authors report that the impacts
of Hurricane Katrina were felt most heavily among low-income groups and African Americans
(Brown 2005). An estimated one-fifth of those displaced by the storm were poor, and 30% had
incomes that were 1% times below the poverty line. Approximately 44% of the storm victims
were African American. An estimated 88,000 elderly persons (age 65 and older), many with
strong community ties, may have been displaced, along with 183,000 children. Katrina’s impact
on individuals, families, social institutions and communities will be last for years. In addition to
the displacement of the city’s residents, over a thousand persons lost their lives, many of who
were old, African-American, disabled and poor (Louisiana Department of Health and Hospitals,
20006).

The sense of loss that residents, those that remain in the city as well as those who were
relocated to other parts of the country, is enormous and in many ways, immeasurable. Within a
city characterized by poverty, crime, substandard schools and housing, the cultural and historical
ties were the strengths of the city. As these ties are fragmented, it makes rebuilding the other
institutions (economy, schools, and housing) even more difficult. Not only were their homes
destroyed, but everything about their daily life was altered. Because of the culture and climate of
the city, artists, musicians, photographers, and film makers flocked to the city. One of the
strongest components of the city’s infrastructure were the musicians who lived and were part of
the city’s fabric- the Marsellis family, the Neville family, Batiste family to mention a few. The
Neville family is an example of how the storm has dispersed musicians and their families. While
the Neville’s played all over the world, they always came home to closeout the New Orleans
Jazz and Heritage Festival. They have not returned—they have raised money for the city and
their musicians, but have not come home. Many of the musicians, such as Irma Thomas, lost
their homes to the storm which included her music, instruments and a lifetime of work.
Photographers and filmmakers lost their entire work in the storm. Galleries lost their collections.

Another important aspect of the culture of the city is the food. As of spring 2006 only of
every three restaurants in New Orleans have re-opened. In a city with more than 2000
restaurants, the culinary tradition in New Orleans and the surrounding area was a major aspect of
every day live. From the neighborhood restaurant to Brennon family empire, the city celebrated
life through food in homes and restaurants.

Pre-Katrina New Orleans was also dominated by extended families that had generations of
history in a neighborhood. These strong family ties meant that in the 9th Ward for example, a
person might live next door to their sister, with their mother and father in the next block and
their grandparents several streets over. These types of community and family ties were shattered
by the storm and flood. From accounts, family members tried desperately to get their elderly
parents, aunts, and uncles to leave, especially in 9th Ward.

Another important aspect of the communities in New Orleans and the surrounding areas were
the congregations. Pre-Katrina, there were more than 800 separate congregations in New
Orleans. These congregations were part of the infrastructure of the city. In the lower 9th Ward,
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some streets had four churches on the same street. On one of the streets stands a congregation,
Battleground Baptist Church that exemplifies the story of the storm. The congregation had been
there more than 40 years and now its pastor and congregation are scattered throughout the
country.

The immediate physical damage made large portions of the city uninhabitable, with
thousands of residential, commercial, and public structures destroyed. Basic infrastructure
facilities, such as power, water, sewer, and natural gas lines became inoperable and continued to
be out of service for months after the event.

The breaching and overtopping of the levees caused a breakdown in New Orleans’ social
structure, a loss of cultural heritage, and damage to historic structures, dramatically altering the
physical, economic, political, social, psychological and social character of the area. These
impacts are unprecedented in their social consequence and unparalleled in the modern era of the
United States and will remain part of the regional and national social, historic and cultural
consciousness for decades.

Section Two: Approach and General Methodology

This section describes the overall approach and methods used in this analysis. Data was
derived from a variety of secondary sources as well as some primary observation data collection,
specifically related to re-population estimates.

I. Approach and Study Process

An expert panel developed a draft work plan to provide a general direction for the study.
This draft work plan focused on neighborhoods (communities inside and outside New Orleans
proper) and social institutions serving the residents. After a New Orleans site visit and meeting,
the expert panel finalized the work plan. Because of the complexities of the analysis, the panel
agreed to become part of the sub-task execution team. The team worked in a “virtual”
environment using e-mail and an Internet group site to facilitate their work. Team members
gathered data, conducted analyses, shared findings and wrote up the results using a collaborative
process to compile the report. All members share in the production of the interim and final report
products.

Team members included:

e John Beggs, Optinet Resources (Louisiana State University)

e Susan Cutter, University of South Carolina

Tom Denes, URS Corporation

Joan Exnicios, Corps of Engineers, New Orleans District
Jeanne Hurlbert, Optinet Resources (Louisiana State University)
Brenda Phillips, Oklahoma State University

e Ed Rossman, Corps of Engineers, Tulsa District

e John Singley, Corps of Engineers, Institute for Water Resources
e Pam Jenkins, University of New Orleans
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Many others were involved in data collection and analysis. There input was vital to the
completion of the analysis to date.

ll. General Methodology

The team identified key units of analysis (i.e., social units) and changes in those units over
time using three discrete time periods:

e Pre-Katrina
e Immediate post-Katrina (Sept 2005 — May 2006)
e Post-Katrina period (after June 1, 2006)

The team gathered and analyzed quantitative secondary (existing) data from a variety of
sources (e.g., census data) to provide quantitative measures of pre-Katrina conditions and
observed changes. To provide a meaningful context for interpreting those data and to supplement
them, the team gathered and analyzed qualitative data. To measure the immediate post-Katrina
situation, the team developed a strategically-chosen primary data collection task, using both
quantitative and qualitative (observation) methods, and also relied upon secondary sources. The
team then used existing scientific literature to project beyond the immediate post-Katrina period
(after June 1, 2006) in a section that follows the reporting of data by parish and community.

Some of the analyses done in conjunction with this analysis examined scenarios of
consequences under vary conditions of levee performance, including conditions with the levees
un-breached. Under those scenarios hypothetical floods would have occurred but to far lesser
extent than what actually occurred. The study team felt that estimating those hypothetical social
consequences would be highly speculative. Social consequences under these hypothetical
conditions are not provided in this analysis.

lll. Units of Analysis

The primary units of analysis are neighborhoods, communities and parishes. These units of
analysis are examined through various social, cultural, and historic indicators that include both
qualitative and quantitative measures.

Because of the urban nature of Orleans Parish, the unit of analysis within that parish is the
neighborhood in which people reside. The neighborhood is considered to be a meaningful social
unit, representing the interactions, social processes and organizations of those living and
conducting business within that area.

Outside of Orleans Parish, but within the immediate impact area affected by the levee
performance, the units of analysis are the Parish and the larger communities within those
Parishes. The classification of units of analysis is not equal across all of the focal areas, so for
the analysis, this report uses two primary sub-group indicators: social characteristics and
historical/cultural resources (Table 2-1). The units of analysis are outlined in Table 2-1 below,
with illustrations of how those units were spatially enumerated.
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Table 2-1
Units of Analysis

Geography Unit of Analysis Spatial enumeration
Social
Within Orleans Parish Population living within neighborhood Sum of US Census tracts (defined
neighborhoods)
Population living within planning districts Sum of US Census tracts (defined
neighborhoods)
Institutions (by type) Location
Outside Orleans Parish Parish US Census parish boundary
Community Incorporated place
Institution (by type) Parish
Region Gulf Coast Impacted Area Areas Adjacent to New Orleans Metropolitan
Area
Nation Areas outside the immediate hurricane impacted | Focus on Areas with Largest Number of
area Evacuees
Historical and Cultural Resources
Within and outside Orleans Geographic points/locales Specific point locations (longitude & latitude)
Parish Neighborhoods Self-identity, sense of place
Community Self-identity, sense of place

IV. Variables

A number of variables were selected to quantitatively represent the social characteristics of
the population as well as the social, cultural, and historic conditions of the area in an effort to
describe the impacts on each of these measures. The majority of these variables are derived from
secondary data sources such as the U.S. Census. The actual date varies by date of observation,
depending of availability of the US Census data. This presents methodological problems in
measurement and reliability, if, for nothing else, social conditions are not static. However, for
the purpose of this analysis and it scope, the data is assumed to be the best representation of the
pre-Katrina conditions. The variables, their connections to the units of analysis, their definitions
and measurements, the employed data sources and the relevant time frames are listed in Table 2-
2. It should be noted that some inconsistency in what is listed in the table and what was final
used in the analysis. Those inconsistencies are due to what information was available at the time
of the release of this analysis.

Volume VII The Consequences — Technical Appendix VIl-4-7
This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



Table 2-2

Social, Cultural, and Historical Consequences/Impacts Matrix (Orleans, Jefferson,
St. Bernard, St. Charles and Plaquemines Parishes)

Time Frame
(actual data

Variable Unit of Analysis Definition/Measurement Data Source date)
Social
1. Population/ N of Persons | Parish/Community/ Population US Census/Estimate Pre-Katrina
(Neighborhood in (2000/04)
Orleans Parish) Field Observations Post- June
‘06
LA Recovery Authority-LHH | Post- Long-
/Rand Corporation/Orleans | Term
2. Families Parish/Community/ Number of Families US Census Pre-Katrina
(Neighborhood in (2000/04)
Orleans Parish) Qualitative Assessment- Post- June
(local experts/research '06 Post-
literature/expert opinion) Long
3. Gender Ratio Parish/Community/ Number men/number of US Census Pre-Katrina
(Neighborhood in women (2000/04)
Orleans Parish) Qualitative Assessment- Post- June
(ocal experts/research '06 Post-
literature/expert opinion) Long
4. Women Head Family Parish/Community/ % Female Head Family US Census Pre-Katrina
w/children (Neighborhood in w/children (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(local experts/expert '06 Post-
opinion) Long
5. Children Under 5 years Parish/Community/ % Under 5 years old US Census Pre-Katrina
old (Neighborhood in (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(local experts/expert ’06 Post-
opinion) Long
6. Adults Over 65 years old | Parish/Community/ % Over 5 years old US Census Pre-Katrina
(Neighborhood in (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(local experts/expert '06 Post-
opinion) Long
7. Race Parish/Community/ % African American US Census Pre-Katrina
(Neighborhood in (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(local expert/expert '06 Post-
opinion) Long
8. Population with Low Parish/Community/ %Family Income Below $20k | US Census Pre-Katrina
Income (Neighborhood in (2000/04)
Orleans Parish) Qualitative Assessment- Post- June
(local experts/expert '06 Post-
opinion) Long
9. Population Middle to Parish/Community/ % Household Income Below | US Census Pre-Katrina
Upper Income (Neighborhood in $50k (2000/04)
Orleans Parish) Qualitative Assessment- Post- June
(local experts/research ’06 Post-
literature/expert opinion) Long
10. Level of Poverty Parish/Community/ % Below Poverty US Census Pre-Katrina
(Neighborhood in (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(expert opinion) '06 Post-
Long
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Table 2-2

Social, Cultural, and Historical Consequences/Impacts Matrix (Orleans, Jefferson,
St. Bernard, St. Charles and Plaquemines Parishes)

Time Frame
(actual data

Variable Unit of Analysis Definition/Measurement Data Source date)
11. Educational Attainment | Parish/Community/ %Persons over 25 Education | US Census Pre-Katrina
(Neighborhood in Less than High School (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(local experts) '06 Post-
Long Term
13. Population Living Alone | Parish/Community/ % Persons in 1 Person US Census Pre-Katrina
(Neighborhood in Households (2000/04)
Orleans Parish) Qualitative Assessment/ Post- June
(local experts/research ’06 Post-
literature/expert opinion) Long Term
14. Housing Stock Parish/Community/ Number of Housing Units US Census Pre-Katrina
(Neighborhood in (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(local experts/research '06 Post-
literature/expert opinion) Long Term
15. Number of Renters Parish/Community/ % Housing Unites Renter US Census Pre-Katrina
(Neighborhood in Occupied (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(local experts/research '06 Post-
literature/expert opinion) Long Term
16. Long Term Residency Parish/Community/ % Lived in Same House US Census Pre-Katrina
(Neighborhood in 1995 (2000/04)
Orleans Parish) Qualitative Assessment Post- June
(local experts/research '06 Post-
literature/expert opinion) Long Term
17. Households with No Parish/Community/ % households with no US Census Pre-Katrina
personal transportation (Neighborhood in vehicle (2000/04)
Orleans Parish) Qualitative Assessment Post- June
'06 Post-
Long Term
18. Population Change Parish/Community/ % population change 1990- | US Census Pre-Katrina
1990-2000 (Neighborhood in 2000 (1990-2000)
Orleans Parish)
19. Population Change Parish/Community/ % population change US Census Pre-Katrina
(Neighborhood in (200 to /04)
Orleans Parish) (Repopulation Post- June
Observational data/ Rand '06 Post-
Corporation/LRA Long Term
20. Disabled persons Parish/Community/ % of persons/ households US Census Pre-Katrina
(Neighborhood in with disabilities (2000/04)
Orleans Parish) Qualitative Assessment — Post- June
(local experts/research ’06 Post-
literature/expert opinion) Long Term
21. Health Care Broad Institutional Number before and after LA Dept Health and Pre-Katrina
Level Hospitals (2005)
(capacity), number in impact | LA Dept Health and Post- June
zone Hospitals '06 Post-
Long Term
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Table 2-2

Social, Cultural, and Historical Consequences/Impacts Matrix (Orleans, Jefferson,
St. Bernard, St. Charles and Plaquemines Parishes)

Time Frame
(actual data

Variable Unit of Analysis Definition/Measurement Data Source date)
22. Education Parish Level/Broad Number of Students enrolled | LA Dept of Education Pre-Katrina
Institutional (2004)
Qualitative Assessment Post- June
(local experts) '06 Post-
Long Term
23. Political/Goverance Broad Institutional Qualitative Descriptions Qualitative Assessment Pre-Katrina
(local experts) (local experts) (2005)
24. Public Safety Broad Institutional Qualitative Descriptions DHH Pre-Katrina
Level Klocal experts) Qualitative Assessment (2005)
(local experts) Post- June
'06 Post-
Long Term
25. Disaster Preparedness | % household w/o US Census/ Qualitative Qualitative Assessment Pre-Katrina
Warning/Response vehicle/ Broad Descriptions (local experts/research (2005)
Institutional literature/expert opinion) Post- June
‘06 Post-
Long Term
26. Socio-Economic Broad Institutional Qualitative Descriptions Qualitative Assessment Pre-Katrina
(Employment) Level (local experts/expert (2005)
opinion/research) literature) Post- June
’06 Post-
Long Term
Institutional/Cultural
27. Community Centers Parishes, communities | Number of community Qualitative Assessment Pre-Katrina
centers in impact zone (local experts) (2000/04)
Post- June
’06 Post-
Long Term
28. Churches Broad Institutional Qualitative Descriptors Qualitative Assessment Pre-Katrina
Level (local experts/unpublished | (2000/04)
data bases)
29. Service Point Qualitative Descriptors Qualitative Assessment Pre-Katrina
Organizations/Volunteer (local experts) (2000/04)
Post- June
’06 Post-
Long Term
30. Art and Entertainment Point Number of advertised events | (Qualitative Assessment) Pre-Katrina
shows, museums, festivals before/after (newspapers) (2005)
Post- June
‘06
Post- Long
Term
31. Leisure and recreational | Point Parks, movie theatres, Qualitative Assessment Pre-Katrina
facilities restaurants, libraries (media accounts) (local (2005)
experts) Post- June
'06 Post-
Long Term
32. Landmarks Point Parish Parish Government Pre-Katrina
(websites) (2005)
(local experts) Post- June
’06 Post-
Long Term
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Table 2-2
Social, Cultural, and Historical Consequences/Impacts Matrix (Orleans, Jefferson,
St. Bernard, St. Charles and Plaquemines Parishes)

Time Frame
(actual data
Variable Unit of Analysis Definition/Measurement Data Source date)
Historical
33. Historical Buildings Point Points, Polygons Parish Government (local Pre-Katrina
parish websites) (2005)
Post- June
- '06 Post-
(local experts/media
accounts) Long Term
34. Cemeteries Point Cemeteries in impact zone Qualitative Assessment Pre-Katrina
(historic) (local parish websites) (2005)
(local experts) Post- June
’06 Post-
Long Term

V. Study Area

The study area is defined by scale (local, regional, national) based on the impacts and
consequences to populations and institutions. The impacts and consequences are more specific at
the local scale and then become more generalized at the regional and national levels. Local refers
to the immediate hurricane impact area including all Parishes within Greater New Orleans
(Jefferson, Orleans, Plaquemine, St. Bernard’s, St. Charles, and St. Tammy Parishes). Regional
scale means those areas adjacent to the metropolitan area as well as the state of Louisiana.
National includes the rest of the United States. Given the national and historic importance of this
event, it is important to understand the larger context within which the local and regional impacts
and consequences are embedded and the repercussions of levee performance beyond the
immediate impact area.

VI. Quantitative Measures of Pre-Katrina Situation in Affected Parishes

As shown in table 2-2, the quantitative analysis relies heavily upon data from the US Bureau
of the Census for these measures (US Bureau of Census, 2006). Sources include Summary Files
1 and 3 (SF1 and SF3) of the 2000 Decennial Census and the 2004 American Community Survey
(ACS). Many measures come directly from those data; we detail here the calculations for those
that did not. We calculated five measures of median value (age, contract rent, housing value,
household income, and family income) for the 73 New Orleans neighborhoods. To construct
these measures, we aggregated a distribution of these indicators from census data at the tract
level. We then used a standard formula for calculating a median from grouped data.’

? This estimation is calculated as lower real limit of the median class, plus a proportion of the width of the class. This
proportion is equal to the distributional position of the median (the number of observations in a distribution
divided by two) minus the cumulative frequency of the class below the median class and then this difference is
divided by the class frequency.
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The sex ratio is calculated as the number of men in a population, divided by the number of
women. This ratio is multiplied by 100. The ratio is then interpreted as the number of men per
100 women in a population. At birth, this ratio stands at about 105; generally, for the US
population, this figure reaches 100 for groups in their early- to mid-20s and gradually decreases
across the later years (because women have longer life expectancies than men).

The economic dependency ratio is a summary measure that evaluates an age distribution. The
numerator of this ratio is the number of people who are less than 20 years old plus the number
who are 65 years of age or more. The denominator is the number of people 20 to 64 years old.
The numerator is considered to be the population that lies outside of their economically active
years and the denominator represents the population in their potentially economically active
years. This ratio is multiplied by 100 and interpreted as the number in their economically
inactive years that needs to be supported by 100 people in their economically active years. The
economically inactive population may be separated into a youth component and an elderly
component and a ratio can be constructed for each component. These ratios will sum to the
overall dependency ratio. The youth component may also be constructed as the number of people
less than 16 years old or 18 years old. Because recent work by the Bureau of the Census has used
the 20-year old figure, we chose to use that value as the delimiter.

Our indicator of racial diversity is constructed with an index of qualitative variation (IQV).
This measure compares the number of observed differences on a characteristic of a population to
the number of differences that would be observed if the population was evenly spread across the
categories of a characteristic. For example, we used 5 race/ethnicity categories, if the population
were evenly spread across the categories, 20% of the population would fall into each race-ethnic
group. Thus, the indicator shows the proportion of possible differences in a population that are
actually observed. The measure is multiplied by 100 so that it may be interpreted as a
percentage. A 0 on this measure indicates that there is no variation in the population on the
characteristic (everyone is the same). A score of 100 indicates the population is evenly spread
across the categories, diversity is at the maximum.

To measure income inequality, we calculated Gini coefficients for both household and family
income. These measures tap the degree to which income is concentrated in one or more segments
of a population, as opposed to being spread evenly across a population. Higher values on this
measure represent greater inequality. We multiplied the coefficient by 100 to represent an index
of income inequality.

Quantitative Impact Measures: Degree of Flooding and Differential Impact. To estimate
the degree of flooding in a block group, we began with data on the amount of flooding
(minimum, maximum, and mean levels) for blocks in New Orleans. This flood data was from
generated by the New Orleans District office in January 2006 which provide depth of flooding
by census block. This file did not contain data for the West Bank of New Orleans or the Lake
Catherine neighborhood on the eastern edge of New Orleans. There are 984 blocks and 56,782
people in West Bank New Orleans. There are 106 blocks and 1760 people in the Lake Catherine
neighborhood. There were 250 other blocks in New Orleans that did not have flooding
information. Of these, only 11 had a residential population (5 in Lakewood with 371 people, 4 in
Bywater with 81 people, 1 in Pontchartrain Park with a population of 2, and 1 in Village de I’est
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with a population of 5). The other 239 blocks had no residential population. Thus, although we
began with the 10,181 blocks in New Orleans, we used 8841 blocks in the process of estimating
flood levels for block groups and neighborhoods. We characterized each neighborhood or block
group flood level as the average of the mean level of flooding for each block. We classified flood
levels as: no flooding, less than 2 feet of flooding, flooding between 2 and 4 feet, flooding
between 4 and 8 feet, and over 8 feet. Available evidence indicated that the extent of flooding
was less than 2 feet on the West Bank. When we examined the relationships among income,
race, and flooding, we classified the West Bank neighborhoods as having 2 feet or less of water,
but we excluded the West Bank and Lake Catherine areas from the sampling frame for the re-
occupancy analysis (described below).

To examine the relationship among income, race, and degree of flooding (thus, to assess
differential impacts), we began with a distribution of household income by race, at the block
group level. We measured race as blacks and whites (thus, we excluded non-black nonwhites
from the analysis.) To measure income, we constructed indicators of the number of households
with less than $50,000 in income and those with at least $50,000, for each block group. We then
constructed separate income distributions, using these categories, for blacks and whites. That
allows us to examine the relationships among income, race, and the level of flooding. These data
and tables are provided later in the narrative overview.

The 2003 New Orleans Survey. Prior to Katrina’s impact, several research teams attempted
to estimate the proportion of individuals who would evacuate New Orleans if a severe hurricane
approached. One such team, part of the Louisiana State University Center for the Study of the
Public Health Impacts of Hurricanes, completed 611 telephone interviews with a random sample
of residents of the New Orleans metropolitan area in 2003.* Among the ways that these
researchers measured likely evacuation behavior was to ask respondents whether, if a Category 4
hurricane threatened New Orleans, they would (a) leave the area, (b) remain in the area but leave
their homes, or (¢) remain in their homes.> We incorporate those data in our discussion of the
pre-Katrina situation in Orleans Parish. Next, we describe the measures used in the 2003 New
Orleans Survey for the evacuation analysis.

Hurricane-Related Measures. To tap prior evacuation behavior, respondents who were
living in the New Orleans/Jefferson Parish area in September, 1998 were asked whether (1) or
not (0) they left New Orleans® and if they went to the house of a friend or relative. All
respondents were asked whether they sad a friend or relative outside the area to whose house
they could have evacuated in Hurricane Georges.

* These researchers used random-digit dialing (RDD) to produce a sampling frame. Because the sampling unit was
the household and the unit of analysis individuals, the investigators selected randomly among adult residents of
sampled households. The sampling frame excluded households that did not have working landline telephones at
the time of the survey; excluded households were more likely than those with a probability of inclusion to
contain low-income and/or minority residents.

> Because no mandatory evacuation order had ever been issued in New Orleans, the scenario did not specify that
evacuation was mandatory.

% No mandatory evacuation order was issued for Hurricane Georges. However, the serious threat posed by the storm
prompted a large-scale of Orleans and surrounding parishes, employing “contraflow” evacuation techniques.
Hurricane Georges made a slight, last-minute turn, sparing the New Orleans area and striking the Jackson
County, MS area.
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The “index of perceived threat” from a severe storm combines a series of indicators of the
likelihood of loss and harm if a storm as serious as Hurricane Andrew struck New Orleans.
Respondents were asked whether, under that scenario, they thought there would be a serious
threat (1), somewhat of a threat (2), not much of a threat (3), or no threat at all (4) that they
would (a) lose their lives and (b) be injured if a storm of that magnitude struck New Orleans.
Surveyors then asked whether such a storm would be likely to cause severe damage (1),
moderate damage (2), little damage (3), or no damage (4) to their property. These items were
averaged to construct a threat index. To measure hurricane experience, surveyors asked
respondents whether they had ever been through a hurricane, prior to Hurricane Georges. They
measured flood threat by combining two dichotomous measures: one that tapped whether (1) or
not (0) respondents’ houses had flooded previously and one that captured whether (1) or not (0) a
respondent perceived that she or he lived in a flood-prone area.

Social Support. To measure perceived adequacy of social support, the researchers asked
respondents how much of the time they felt they had enough people to talk to, coding it as a lot
of the time (1), some of the time (2), only once in a while (3), or never (4).

Stress Index. The index of stressful life events included measures of whether, in the last year,
respondents had experienced the following: death of a close friend or relative, problems at work,
problems with family, financial problems, serious illness or injury (to self), or “other” stressful
life events. These dichotomous measures were summed.

Additional Individual Characteristics. The team measured age and education of
respondents in years. Race contrasted African-American respondents (1) with those who
classified themselves as white, Asian, or “other” (0); the survey also measured gender as female
(1) and male (0). The dichotomous measure of employment compared part-time employees (1) to
all others (0). Marital status contrasted respondents who never married (1) with those who were
separated, widowed, divorced, or currently married (0). Researchers included a measure of
whether (1) or not (0) respondents had children under 6 living in the household. Vehicle
ownership compared respondents who owned an automobile, truck, or motorcycle (1) with those
who do not (0). Tenure in the area was measured as the proportion of respondents’ lives that they
had lived in New Orleans (e.g., number of years lived in the New Orleans metropolitan
area/age).

Social Network Characteristics. To measure respondents’ network characteristics, these
researchers used the standard procedure, the name generator-name interpreter sequence. The first
name generator, which modified the name-eliciting question used in the 1985 General Social
Survey, tapped routine confidantes of respondents (see Bailey and Marsden 1999; Burt 1985;
Marsden 1987) by asking them to name up to five individuals with whom respondents discussed
important matters in the six months prior to the interview. To tap the routine associates of
respondents, they followed Fischer (1982) and asked them to name up to five individuals with
whom they socialized routinely. Both of these name generators tap relatively strong ties—e.g.,
individuals to whom respondents were emotionally close (Bailey and Marsden 1999; Beggs,
Haines, and Hurlbert 1996; Marsden 1987; Munch, McPherson, and Smith-Lovin 1997). To
ensure that they measured the prevalence of weaker ties, they included a third name generator
that asked respondents to name up to five individuals whom they knew well enough to call up on
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the phone but did not know well—individuals they would call “acquaintances or friends-of-
friends” (see Granovetter 1974). This name generator tends to tap weaker ties than the other two.
The networks that we examine include all non-redundant network elicited by these four name
generators (maximum possible=20). The measure of network size reports that number.

The name interpreter questions gathered information about the personal characteristics of the
named network members. One of the key characteristics they tapped was respondents’ reports of
whether (1) or not (0) network members left their communities as Hurricane Georges
approached. These researchers also asked what network members would be available to help
clean up after a storm.

Repopulation Assessment Observations. Although the present study relied primarily upon
secondary data sources, some field-based data collection was required to estimate the degree and
location of repopulation and to ground the understanding of the process of repopulation.
Agencies such as the Louisiana Recovery Authority (with the Louisiana Department of Heath
and Hospitals) have provided parish-level estimates of the degree of repopulation on an ongoing
basis. However, an important question that those data cannot address is where the highest levels
of repopulation are occurring—and what areas remain largely unoccupied. The fieldwork was
designed to address that question by estimating the extent of current repopulation and probable
reoccupation in selected neighborhoods in New Orleans. These data allow us not only to
describe repopulation but also to estimate the size and key characteristics of sampled areas in the
New Orleans neighborhoods we studied. For this fieldwork, we used a variety of research
techniques, incorporating both qualitative and quantitative methods.

Fieldwork began by categorizing block groups in all 73 neighborhoods in the city, based
upon the socioeconomic status of their residents and the level of flooding they experienced in
Katrina. When constructing our sample frame, we excluded the West Bank and Lake Catherine
neighborhoods because data were not available (see above).To stratify the block groups, we used
a five-category schema for levels of flooding and a four-category schema for socioeconomic
status, producing 20 different strata or cells.’

Each block group, then, was placed in a cell representing its (categorized) level of flooding
and socioeconomic status. For example, a given block might be placed in the cell representing
the lowest level of flooding and the highest level of socioeconomic status. Within the strata (e.g.,
among the 20 different cells), we selected randomly among block groups using the following
procedure. First, block groups within the strata were assigned a random number and we selected
the block group with the lowest number in each for our sample. If that block group contained a
significant number of blocks with zero population, we selected the next block group. Second, we
ensured that we selected only one block group from each of the 73 New Orleans neighborhoods.
Our final sample contained 20 block groups representing 20 different New Orleans
neighborhoods.

7 The measure of flooding is described above. To create the measure of socioeconomic status, we used five
measures: median family income, median household income, two measures of median value of owner-occupied
homes, and the percentage of college graduates in the block groups. Factor analysis revealed a single underlying
dimension for the five measures of socioeconomic status, on which all of these indicators loaded strongly. We
then created factor scores for each block group and assigned a socioeconomic status score to each block groups;
and then divided the distribution of block groups into quartiles.
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Field observation methods were used to estimate the degree of repopulation and rebuilding in
sampled block groups. Teams of observers entered the neighborhoods at designated times,
recording information for each house in a designated block (see Table C-3a for an overview
below and C-2-3b through C-2-5 for detail information Sub-Appendix C). Preliminary
observations suggested that rebuilding activity tended to occur more frequently on weekdays in
higher-income damaged areas and on weekend days in lower-income damaged areas, the field
data collection was scheduled accordingly. Field sampling took place between April 3, 2006 and
May 9, 2006.

The coding schema for the field observers was designed to tap variation in levels of re-
occupancy. We began by identifying key indicators of re-occupancy. These included the
presence of working cars (coded according to whether cars were present and working, present
but flooded/nonworking, or absent); indications that waterlines and/or tags had been cleaned
(used for neighborhoods that experienced flooding); whether buildings had been gutted, whether
repairs had been done or were underway (in neighborhoods with flooding and/or damage); the
presence of trash or debris at the curb that had been placed there recently; new signs for political
candidates or contractors; people observed working on houses (whether contractors or apparent
owners); utility poles for temporary trailers; temporary trailers; lights on in the house at night.
Because preliminary observation indicated that rebuilding activity tended to occur more
frequently on weekdays in higher-income damaged areas and on weekend days in lower-income
damaged areas, we structured the observation schedule accordingly.

Each neighborhood was documented at least once; another team was sent out to verify the
exact number of structures a second time, and a selected sample of neighborhoods was selected
for a reliability check. For these neighborhoods, one of the original coders went to the
neighborhood, along with a faculty member. We chose, for example, to revisit the two Eastern
New Orleans neighborhoods from 7:00 am to 11:00 am to verify the original coders’ findings.
These early morning neighborhood visits illustrated the sparseness of the repopulation of Eastern
New Orleans.

Table 2-3 below provides a snapshot of the sampling effort; additional data can be found
later in the section on Orleans Parish and in Sub-Appendix C (see Tables C2-3b through C2-5).
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Table 2-3 New Orleans Sample Block Groups

Socio-
Economic Average
Flooding  Status Level of

Neighborhood Category* Quartile** Population Flooding

East Riverside None 1 417 0.00
St. Thomas None 2 714 0.00
Irish Channel None 3 1,105 0.00
West Riverside None 4 768 0.00
St. Claude 0-2F 1 728 0.63
Leonidas/West C 0-2 Ft 2 626 1.15
Central City/Ma 0-2 Ft 3 884 0.71
Garden District 0-2 Ft 4 527 0.11
Bayou St. John 2-4 Ft 1 1,294 3.99
Fairgrounds/Bro 2-4 Ft 2 879 3.16
Uptown 2-4 Ft 3 773 3.46
Lakeshore/Lake 2-4 Ft 4 682 2.44
Treme' 4-8 Ft 1 736 4.08
Milan 4-8 Ft 2 609 5.68
Plum Orchard/Bo 4-8 Ft 3 1,677 6.32
Edgelake/Little 4-8 Ft 4 1,556 7.54
Lower Ninth War Over 8 1 934 9.56
St. Anthony Over 8 2 648 9.61
Gentilly Terrac Over 8 3 643 8.08
Lakeview Over 8 4 703 10.60

*Flooding Category — We used information on the mean level of flooding for each block to construct an average level of flooding for a block
group (an average of the mean block levels). We then assigned each block group to a flooding category based upon the average level of flooding
for the block group. Flood depth data derived for USACE New Orleans District January estimates of flood depths. Appendix C table 2-3b
provides more detailed information.

**Socio-Economic Status Quartile — To construct this scale we factored three measures of median income in 1999 ((1) Households, (2)
Families, and (3) Nonfamily households), 2 measures of median housing value ((1) Owner-occupied and (2) Specified owner-occupied housing
units), and a measure of education level (the percent of population 25 and over who are College Graduates). These items all loaded onto one
factor with the nonfamily income measure loading at .68 and the other indicators loading between .87 and .92. This factor accounted for 73.3
percent of the variance. The median on the scale was -.282648. We raised the median to zero by adding .282648 to the scale, then divided the
block groups into quartiles. The quartile boundaries were -.693, 0.0, and .359. We then assigned Socio-economic Status Quartile scores
according to the quartile location of each block group.

Assessment of New Orleans’ Congregations. Another important aspect of the post-Katrina
assessment is to understand its impact on local institutions—particularly voluntary organizations.
To do this, we relied upon a survey conducted by the Urban Institute. Because that survey did
not include congregations and because these represent such a vital aspect of not only the
nonprofit sector in New Orleans but also the social fabric of the city, we also incorporated an
assessment of the extent to which New Orleans congregations that existed pre-Katrina are “up
and running.” These data were collected by Louisiana State University and University of New
Orleans researchers who attempted to contact each congregation (using a list of pre-Katrina

Volume VII The Consequences — Technical Appendix VIl-4-17
This report is the independent opinion of the IPET and is not necessarily the official position of the U.S. Army Corps of Engineers.



congregations). Two phone calls were made to each congregation. Where a congregation could
be contacted (e.g., the number was not disconnected and someone answered the phone), they
measured whether services were being conducted and collected qualitative information on how
Katrina affected that congregation. This study, then, provides both qualitative and quantitative
data on this key aspect of the nonprofit sector.

Quantitative Assessment of Recovery in Jefferson Parish. One of our strategic
illustrations for the level of recovery relies upon the 2006 Citizen Recovery Survey. Developed
to estimate the degree of recovery in Orleans and Jefferson Parishes, this survey was designed as
the first wave of an ongoing panel. It focuses on concerns about, and satisfaction with, life in
these parishes; health and psychological distress; and current living situation. The Principal
Investigators for the project include Susan Howell, University of New Orleans; John Beggs and
Jeanne Hurlbert, Louisiana State University; and Valerie Haines, University of Calgary. To
collect these data, they conducted a telephone survey with a random sample of Jefferson and
Orleans Parish residents, using random-digit dialing (RDD) to construct the sampling frame.®
Because data collection is complete for Jefferson Parish, we can report preliminary unpublished
results. We focus on key aspects of health, distress, and satisfaction. To provide a referent, we
compare measures of distress and health to the 2003 baseline data on New Orleans that were
collected under the auspices of the Center for the Study of the Public Health Impacts of
Hurricanes (see description above). Although those 2003 data were collected only from residents
of Orleans Parish, they provide a useful baseline comparison for other parishes in the New
Orleans metropolitan area. We focus in this report on key measures of distress, health, and
perceived living conditions in the area.

Qualitative Assessments: Sources. The vignettes included in this section come from a
series of interviews with a number of local informants in the local parishes. These accounts have
been documented since on or about August 29th. They come from conversations in informal
settings and formal meetings with a variety of residents of Orleans, Jefferson, Plaquemines, and
St. Bernard Parish and local informants (“experts”) in community affairs. These vignettes
capture, in narrative fashion, the everyday life of individuals and families since Katrina and Rita.

Historical and Cultural Data Sources. Historical and cultural interpretations were derived
from a variety of sources. Several team members have lived and worked in New Orleans for
decades; their insights and observations proved valuable in understanding not only the local
history and culture but how those contexts are and were experienced pre- and post-Katrina. A
number of additional sources were consulted including internet sites, agencies, local historical
and cultural preservationists and relevant agencies.

VII. Limitations

Due to time limitations, this study relies heavily on data gathered by others. The issues of
quality, compatibility, reliability and validity of these data as they relate to the purpose of this
analysis are a concern, yet they do provide some measure of the nature and magnitude the
consequences on the social system. Despite numerous requests, some agencies and offices were

8 In Orleans Parish, the RDD sample included only target zip code areas in which a high proportion of landline phone
service has been restored.
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unable to provide key documents and data, presumably because of the hurricane’s impact on
their capabilities and personnel. Further, because of the unprecedented nature of the catastrophe,
existing models, traditional data collection strategies and previous hurricane impact studies did
not readily apply to the events in New Orleans and the Gulf Coast. Finally, this report is not able
to capture the full breadth and depth of the impacts because of a variety of situational
constraints.

Section Three: Definition of Terms

The purpose of this section is to provide a common set of definitions on the terminology used
in the remainder of the report. This section also provides an overview of some of the social
science conceptualizations and findings on disasters that equally inform our assessment. Historic
and Cultural terminology is defined in Sub-Appendix D.

l. Disasters and Catastrophes

Hazards consequences fall along a general continuum from small-scale emergencies such as
a localized landslide affecting a few homes to disasters, a singular event that disrupts daily
community functions and promotes closures in schools, businesses, and hospital facilities
(Quarantelli 1998; Perry and Quarantelli 2005; Quarantelli 2005). Catastrophes are larger-scale
magnitude events that compromise expected organizational and socio-behavioral responses;
regional and even national capacities to respond may be significantly undermined depending on
the scope and magnitude of the catastrophe (Quarantelli 2006). Katrina and the flood, by any
standard, are catastrophic in the magnitude and scope of its physical damage, unprecedented in
its social impacts and certainly threatening to cultural and historical resources. Little scientific
understanding exists about catastrophes, however, which makes this assessment challenging.

Il. Populations at Risk

The total number of people living within a specified hazard area or impact zone is termed the
population at risk. Specific populations experience more difficulty in preparing for, responding
to and recovering from disasters, a reflection of the structured social vulnerability within a given
location. For example, persons with disabilities may experience difficulty in evacuation because
support persons are unavailable (Van Willigen, Edwards and Hessee 2002) or because planning
did not encompass their needs (Parr 1997). Research indicates that populations experiencing
higher risk typically include low-income families, the elderly, children, racial and ethnic
minorities, women, persons with disabilities, the non-ambulatory, the non-English speaking,
tourists and recent immigrants (NHRAIC 2001; Heinz Center 2002). Persons living at the
intersection of multiple vulnerabilities, for example an elderly, low-income woman with health
issues, are likely to experience significantly higher risks for injury or death than a younger,
healthy woman with financial resources sufficient to prepare, respond and recover from disaster.
The affected parishes, particularly Orleans, St. Bernard’s and Plaquemines Parish, included high
numbers of these populations pre-Katrina.
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lll. Social Vulnerability

There are characteristics of individuals and groups that make them more or less able to
respond to environmental threats and recover from them. These pre-existing conditions result in
the creation of socially vulnerable populations and they help to define who is most likely to be
affected during a disaster event (Heinz Center 2002). Differential levels of social vulnerability
are often a product of social inequalities (not merely based on wealth), and limited access to
education, health, public safety, and lifeline resources. When measured quantitatively, using the
Social Vulnerability Index (Cutter et al. 2003) changes in the relative levels of social
vulnerability can be seen over time. When mapped, disparities between places with higher and
lower levels of vulnerability become obvious, such as the case for the Gulf Coast and Hurricane
Katrina (Cutter, 2005; Cutter et al. 2006; Cutter and Emrich 2006). The ability to adequately
respond to disasters is a function of the social vulnerability of a community, which in turn affects
the capacity of that community to recover from disasters.

VL. Institutions

Social institutions are defined as ways of providing a basic societal need (Mills 1959).
Efforts to meet those needs are often situated in physical locations. To illustrate, religions vary in
how they support parishioners through joyous events such as weddings or provide solace during
events such as disasters and funerals. A given culture’s ways of meeting key societal needs will
take place in physical locations like mosques, churches and temples. As another illustration,
urban areas routinely provide trauma centers and helicopter transport, as a way of providing
critical medical care often disrupted by disasters. Generally, key social institutions include the
family, government/political structures, education, the economy, religion, and health care. This
chapter will touch upon these key institutions pre- and post-Katrina and the impact their losses
generate for the populations they typically serve(d).

VII. Voluntary and Community-Based Organizations

The non-profit sector in southeast Louisiana represented a critical sector for both the
economy and service provision pre-Katrina. We focus on two types of voluntary organizations:
membership organizations that physically meet (such as the Knights of Columbus, Kiwanis,
PTA, Rotary; this category includes churches) and service-based, non-profit organizations. The
focus of our analysis is to estimate the proportion of pre-Katrina voluntary organizations, in
these two categories, that exists post-Katrina. We are currently evaluating the scope of this
analysis, which will include both an analysis based on data that we collect and reports of data
collected through other sources. Figure B 3-1 (see link in Sub-Appendix B) provides one
example of the latter by illustrating the number of child care centers that exist post-Katrina in
New Orleans and maps their locations. As that map shows, less that 16% of the child care
centers that existed in the area before Katrina have reopened and those centers cluster in a small
geographic area of the city.

VIIl. Community and Neighborhood

The terms community and neighborhood are used as frames of reference for the research in
this paper. Yet, these terms are defined in so many ways that the concepts are difficult to
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measure. For the purposes of this project on the social impacts of the Katrina event and
subsequent levee failure, community refers to a group of people who share social interactions
and some common ties between themselves and the other members of the group and who share
an area for some time. The last factor, area, is used intentionally here to refer to place in a
geographical and social sense. We will examine through the concept of community an area’s
sense of place that arises as these parameters are defined in the Pre-Katrina and Post-Katrina
emerging footprints of the parishes. Within communities are specific neighborhoods that
represent smaller areas than community with distinctive characteristics, specific people, and a
sense of history.

IX. Local Administrative and Governance Units

Louisiana is comprised of 64 parishes (administrative units comparable to counties in other
states). Louisiana parish governments tend to be decentralized, with authority vested in
numerous local officials. Parish governments take two forms: the police jury and the home rule
charter (Police Jury Association of Louisiana 2006). Police juries administer 41 Louisiana
parishes and operate similarly to county boards of commissioners in other states. Home rule
charters occur in three structures: president-council charters, council-administrative charters
(found only in Caddo Parish, since 1983), and city-parish consolidation (within a metropolitan
area; in 4 of 8 Louisiana metropolitan areas). Consolidated city-parish governments also exist in
East Baton Rouge, Terrebonne, and Lafayette Parishes.

Section Four: Overview and Institutional Impacts
l. Introduction- The Experience of Disasters

As described in the prior section, disasters are normally managed through a set of activities
organized into the four phases of comprehensive emergency management: preparedness,
response, recovery and mitigation (FEMA IS-1; National Governor’s Report 1979). This section
provides a brief descriptive overview of how those phases relate to the levee failures. For
purposes of presentation, we categorize those phases into Pre-Katrina (preparedness and
impact/response) and Post-Katrina (recovery and mitigation). Preparedness includes activities
such as writing and exercising plans for warning, transportation and evacuation; its goal is to
ready the population and response sectors for an event. Response occurs when warnings are
issued and efforts to stem the loss of life begin: transportation, evacuation, search and rescue,
medical assistance and sheltering serve as common activities. Recovery can be broken into short-
term recovery involving restoration of critical infrastructure and lifelines and typically occurs
from weeks to months. Long-term recovery, a process that can take years, restores some degree
of normalcy to damaged homes, businesses, community services, the physical environment,
general infrastructure, and social institutions. The final phase, mitigation, is addressed in other
chapters and is not included here.

Il. Pre-Katrina

The People. In 2004, the estimated population of New Orleans was 444,515 people (46%
male and 54% female, see U.S. Census 2006). The median age was 34.8 years. About 11.2% of
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the population was over 65, with another 7.8% under age 5. The city was predominately African
American (67.9%), while adjacent Jefferson Parish was just the opposite (67.7% white). Within
New Orleans, there were small Asian (2.2%) and Hispanic (3.2%) populations. Twenty-two
percent of the households were female-headed with no husband present and there were 9.3% of
the households that were 65 years and over. Special needs populations, so designated because
they need additional help in evacuations, included those with a disability (15.6%), families
below the poverty level (14.5%), female-headed households below the poverty level (29.0%),
and those households with no vehicles available (21.2%). Detailed presentation of additional
demographic data is included in future sections; tabular presentation of demographic data can be
found in Sub-Appendix C.

Preparedness. Preparedness includes a suite of activities designed to protect a population
from the adverse impacts of disasters. Preparedness normally occurs well in advance of an event
and consists of planning, hypothetical simulations and exercises of the plan, and the coordination
between levels of government. New Orleans was in the middle of its planning process when
Katrina formed and made landfall. The city had been participating in the Hurricane Pam tabletop
exercise along with federal and state officials in 2004, but had not fully developed their plan nor
did they have coordination between city, state, and federal responses.

Warning and Response to Immediate Threats. Response consists of warning and the
behavioral responses to warning, such as evacuation or sheltering in place. The purpose of a
warning is to alert the public that an event is occurring and that immediate, life-saving action
must be undertaken. Warnings may be disseminated from a variety of sources and public
response may differ upon receipt of the message and its interpretation. The public typically
moves through multiple steps upon learning of the message including believing that it is
credible, confirming that a threat exists, checking to see how others are reacting, determining if
protective action is needed and/or feasible, and determining which action to take (Mileti 1999).
Confirmation may depend on the credibility of the communicator as well as prior experience
with a similar hazard event (Lindell and Perry 2004). The sequence of warning is provided in
Box 1 with a fuller timeline provided in the Appendix.
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Figure 4-1
Abbreviated Events Timeline of Hurricane Katrina, Greater New Orleans Area.

Tuesday, August 23, 2005 : The weather system is about 350 miles (560 kilometers) east of
Miami. The season's 12th tropical depression has formed over the Bahamas.

Thursday, August 25: Katrina has continued to strengthen and is now a hurricane.

Friday, August 26: Gov. Kathleen Blanco declares State of Emergency in Louisiana. Gulf
Coast States officials request troop assistance from the Pentagon

Saturday, August 27: Evacuation of Gulf Coast begins. Hurricane Warning Issued. President
Bush declares a Federal Emergency

Sunday, August 28: Storm approaches Gulf Coast; 20-30,000 seek shelter in Superdome.
Mayor issues mandatory evacuation order. Late PM water begins to top levees.

Monday, August 29: Hurricane makes landfall early AM. Levees in New Orleans fail.
Tuesday, August 30 through first week in September: Nearly 80 percent New Orleans
under waters over 8 feet; Thousands trapped in the city; Massive rescue and relief efforts
ensue.

Warning Messages. Tropical Storm Katrina prompted numerous messages from the
National Hurricane Center (NHC), supported by continually escalating media messages and
personal contacts from the NHC Director to parish and federal officials.

e Friday, August 27, 8 pm A TROPICAL STORM WARNING REMAINS IN EFFECT
FOR THE FLORIDA KEYSAND FLORIDA BAY FROM KEY LARGO SOUTH AND
WESTWARD TO KEY WEST AND THE DRY TORTUGAS.

e Saturday, August 27, 7:00 pm, MAXIMUM SUSTAINED WINDS ARE NEAR 115
MPH...WITH HIGHER GUSTS. KATRINA IS A CATEGORY THREE HURRICANE
ON THE SAFFIR-SIMPSONSCALE. STRENGTHENING IS FORECAST DURING
THE NEXT 24 HOURS...AND KATRINA COULD BECOME A CATEGORY FOUR
HURRICANE LATER TONIGHT OR SUNDAY.

e Sunday, August 28, 7:00 am MAXIMUM SUSTAINED WINDS ARE NEAR 160
MPH...WITH HIGHER GUSTS. KATRINA IS A POTENTIALLY CATASTROPHIC
CATEGORY FIVE HURRICANE ONTHE SAFFIR-SIMPSON SCALE.

State and local officials activated the Louisiana emergency evacuation plan on Saturday,
August 27 at 9 a.m. starting with the southern most parishes. Contraflow traffic operations began
by 4pm on Saturday, continuing until 6 pm on Sunday. By landfall, an unprecedented 1.2 million
had evacuated from the area undoubtedly saving many lives.

Evacuation. Evacuation is a protective action response that is ultimately designed to move
populations out of harm’s way in advance of hurricanes. There are many challenges in ordering
and implementing evacuations along the nation’s hurricane coasts, and the entire process is
complicated by the uncertainties in the timing, location, and strength of the landfalling hurricane.
One of the most significant aspects of hurricane evacuation is clearance time—or the length of
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time it takes to clear the transportation network of vehicles prior to tropical force winds reaching
the area. The clearance time is a function of the population size in the affected area, its mobility,
and the road network and capacity. For New Orleans, the density of population, the lack of
individual mobility of some residents (e.g. those without cars), and the low-lying nature of many
of the egress routes, meant that the time to effectively clear the area was on the order of days, not
hours. In New Orleans Parish, the clearance time estimated by emergency planners was 72 hours,
yet the official evacuation order was given a mere 24 hours in advance of Katrina’s landfall.

Unpublished data from Louisiana State University 2003 survey data provided for the pre-
Katrina Hurricane Pam exercise indicate that approximately 31% of respondents they would
leave the area for a Hurricane Pam scenario. Data indicate that the likelihood of evacuation
declines as both the level of hurricane experience and the length of residence in New Orleans
increase. Consistent with prior literature, those who perceived a greater threat were more likely
to indicate that they would evacuate, regardless of whether “threat” entailed threat of injury,
property damage, or loss of life. Resources clearly affected the probability of evacuation: Nearly
three-quarters of those who owned cars reported that they would leave the area, compared to half
of those who did not [employed vs. unemployed]. Persons who reported better health, those who
lacked disabilities, and those who reported greater coping skills and higher levels of mastery
reported that they were more likely to leave than those in poorer health, the disabled, and those
with lower coping skills and mastery. Whites were more likely than African-Americans and
women were more likely than men to indicate that they would leave the area. Persons with young
children were more likely to leave than those who did not. Data analysis indicates that being
employed full-time decreases the likelihood of evacuation but having young children in the
household increases the probability. Older persons and individuals who had lived in the New
Orleans area longer were less likely than those with shorter tenure to report they would evacuate
and vehicle owners were more likely than those who lacked transportation. Individuals reporting
having experienced more stressful events in the last year were significantly less likely to
evacuate than those with lower stress levels. Persons who reported more adequate levels of
routine social support—help from others and emotional help--were more likely to report that
they would evacuate than those with less routine support. However, perceiving that social
support would be available to deal with a hurricane, after a storm, decreased the likelihood of
evacuation. Finally, being embedded in a network in which a higher proportion of individuals
evacuated for a previous storm indicates the likelihood that the individual will evacuate.

By some standards, the massive evacuation of New Orleans was successful for those who
were able to leave or chose to leave. The large numbers of persons that were warned and were
able to evacuate was apparently unprecedented in the area’s hurricane evacuation history (Laska
2005). However, there are some residents who refuse to evacuate, despite official orders to do
so. The reluctance on the part of evacuees to leave is based on a number of factors (as described
in the peer-reviewed literature), among them are: perception that the risk is not that severe;
assumption that the home is safe; unwillingness to leave pets behind; reluctance to use public
shelters; the credibility of warning information; concerns about traffic; and past experience (Dow
and Cutter 2001, 2002). Vulnerable populations (defined in the earlier section) often experience
considerable difficulty when evacuating. They may lack support systems, transportation, funds
for gasoline or hotels, or they simply may not receive an effective warning message. Some
reports suggested that persons who were deaf, blind or elderly did not evacuation due to either
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not receiving an effective warning message. The State of Louisiana has indicated that more than
two days are necessary to evacuate the affected population for a future hurricane and that “need a
plan and place to relocate the most vulnerable of our population without fail” (State of Louisiana
20006).

lll. Post-Katrina Impacts- The People

Cascading Effect of Levee Failure. A wide range of pre-existing conditions came together
simultaneously to create catastrophic conditions requiring unprecedented behavioral,
organizational, and governmental response. Urban populations unable or unwilling to evacuate,
local topography, and the geographical and historical circumstances (Cutter 2005) set up the
potential for a long-anticipated event to occur (Laska 2004). Cascading effects occur when a
hazard causes a series of domino-like effects from inundation of homes to destruction of critical
infrastructure such as utility lines, cellular towers, and more.

Hurricane Rita. Interviews with locals indicate that Hurricane Rita added insult to injury.
Evacuees to Baton Rouge, Houston and nearby areas, for example, faced a second evacuation
less than two weeks later. Open shelters in Louisiana lost power not long after post-Katrina
utility restoration. Those areas that were relatively unaffected by Katrina such as Lake Charles,
later experienced heavy damage from Rita. Followed closely by Hurricane Wilma, the “three
sisters” as locals describe the three hurricanes, set in motion one of the most organizationally and
geographically challenging responses in U.S. history since the 1989 Loma Prieta earthquake that
was followed closely by Hurricane Hugo and a typhoon in Guam. Most organizations (voluntary,
faith-based, governmental) faced an unprecedented organizational expansion of staff, resources
and mission.

Socio-Behavioral Responses: Getting Ready to Leave (if you can). Hurricane Katrina
generated one of the largest evacuations of a concentrated, coastal area in history. It is believed
that 80% of the residents of Orleans Parish evacuated (10% more than the best estimates for the
fictitious Hurricane Pam scenario), suggesting one of the more successful evacuations of an
urban area. Considerable numbers of at-risk populations including persons with disabilities,
households lacking transportation, nursing home residents, and large families experienced
difficulty in mobilizing resources and/or evacuating prior to landfall. Consequently, the flooding
that inundated 80% of the city required massive efforts to rescue survivors, provide for
immediate survival needs including food, water and medical aid, and offer extended shelter and
temporary housing. To understand local pre-impact behavioral response, consider these brief
illustrations:

o First learning of the warning. This storm came up so quickly that the first warnings were
issued without much time for neighbors and family members to ‘mull over’ the decision
to leave. By the time mandatory warnings were issued, many thought they could not
leave and so remained, often with multiple vehicles in their driveways and yards.

e Gathering the family. Another aspect of pre-Katrina was the constant attempts to
convince the extended family to leave. Post-Katrina, many families express regret that
they could not convince other members of their families to leave; many of those that
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stayed died during the event or were subject to days of uncertainty at the emergency
shelters.

e Looking for transportation. Because of the nature of this event, regular methods of
preserving automobile, buses, and trucks were not available. Hundreds of cars were
flooded underneath overpasses that historically proved safe areas for vehicles. City buses,
school buses, and military transports were also in areas that were very quickly flooded.

e  Mandatory evacuations. Plaquemines, St. Bernard, Orleans. A mandatory evacuation for
a major urban area is a difficult and extraordinary call. Coastal parishes evacuated much
quicker, but in this case, many residents were caught in St. Bernard Parish. The
mandatory evacuation plan in Orleans left many people in their homes without the time
to adequately prepare on many levels to leave. Many people did not want to leave their
properties, their pets, or their neighborhood. They thought that they would be safe, and in
fact, until the levee breach on Monday, most of the city had survived the hurricane.

o Shelters of last resort: Superdome. As part of the city’s design, the Superdome was to the
shelter of last resort, initially for the medically needy. However, by Monday, estimates
ranged (from a variety of personnel in medical, law enforcement and military) from
15,000 to 25,000. By Wednesday, estimates ranged from 30,000 to 50,000 individuals
housed in the Superdome. As a shelter of last resort, there was no planning to provide
blankets, cots, or clothing. There was planning for food and water for 72 hours. Evacuees
were expected to bring medicine, some food, medicine, and other necessities. However,
there were two waves of refugees at the Superdome. One wave came from Sunday
through Monday, before the water rose. The next group came from Monday evening
through Wednesday. The first waves of refugees were dry and able to bring their own
supplies. The second wave came in after wading through floodwaters or being rescued
from buildings and homes. By Wednesday evening and early Thursday morning, food
and water were in short supply.

o Emergent shelter: Convention Center. As the Superdome was an intentional shelter of
last resort, the Convention center became an emergent shelter. Because of the high
numbers of people rescued off rooftops, bridges, overpasses, and other areas, the
Convention center quickly became the next public space where people gathered. The
conditions at the Convention Center were not set up as any kind of shelter, so the issues
of personnel and supplies were even more difficult than the Superdome. At both
locations, electricity and water did not function after Monday.

Socio-Behavioral Responses: Survival Strategies. In a disaster situation, altruism emerges
as a key value guiding socio-behavioral response (Mileti 1999; Tierney, Lindell and Perry 2001).
In most disasters, people often serve as the first individuals to engage in search and rescue and
provide critical first-aid. People in crisis conditions tend to remain together, and even in the face
of imminent threat people remain committed to each other’s survival (Johnson 1988). Usually,
less than 20% of those evacuated go to public shelters preferring family, friends and hotels
instead (Tierney, Lindell and Perry 2001). Psychological trauma is generally associated with
those who directly observe or experience severe injury or death to one’s self or a family member.
In most disaster research, post-traumatic stress disorder affects a small percentage of those
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affected. However, much remains to be known about these socio-behavioral responses in a
catastrophic context. To understand local socio-behavioral response, consider these brief
illustrations.

e Walking out. Because of the nature of the catastrophe (80 percent flooded), people were
stranded all over the city in their homes, in public buildings, in businesses, and in
schools. For more than a week, people would take any measure to find a way out of the
city. Many began to walk over a bridge to Jefferson Parish. Although the majority of the
evacuees were African American, there were also whites (locals and tourists) in the group
that attempted to cross into Greta. They were stopped at the bridge by Gretna Police
Department and not allowed to into the Jefferson Parish.

e Local rescue. An untold story of the catastrophe was the number of local people who
rescued others in any manner they could. People in wheelchairs put elderly people on
their laps and someone else pushed them miles to the Superdome, bridges, or I-10 at
Causeway. Local individuals had boats or found boats that they used to make numerous
rescues of people in their neighborhoods. The NOPD SWAT team was ° first boats in the
water’ as the waters rose on Monday. Local fire departments estimated that they rescued
nearly 15,000 people. Two men in Hollygrove (a small, very poor neighborhood in
uptown New Orleans) rescued 60 people themselves between Monday and Friday.

o Waiting for help: overpasses. As people were rescued, many were dropped at higher
ground. All over the parishes, people were left on overpasses, bridges, levees — any place
where the ground was higher. There was every expectation that people would be taken
from these emergent staging areas quickly. For a variety of reasons, this was not the case.
People remained on these high ground areas (referred to by their residents as islands) for
nearly a week in some cases. The largest drop off point besides the Superdome and
Convention Center was I-10 at Causeway in Jefferson Parish.

o Waiting for rescue: rooftops. As the levees were breached and topped in many locations,
local residents were found trapped in their upper floors of their homes and in their attic.
The 911 calls that began on Monday morning and calls to help to other family members
reflected the desperation of the people throughout the city who were unable to escape. As
with all of the events of this catastrophe, the elderly were most vulnerable. Many simply
could not get to the roofs and could not physically last through the time it took for help to
arrive.

o Flights to safety: from the airport. The airport became one and probably the largest triage
center for the sick and infirm in this storm. It also became one of the drop-off points for
those evacuated from hospitals and nursing homes. Many of these nursing home patients
were dropped off without charts or identifying information. Two of the biggest issues for
the medical response were treating chronic illness such as diabetes and heart disease as
medications became scarce. The other issue was one of dehydration; many patients from
hospitals and nursing homes had little food or water for several days, which exasperated
their conditions and need for treatment.
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e Process of getting out. Accounts from evacuees illustrate that getting out of the city was a
lengthy and stressful process. Some hired private buses to come into the city to get them.
At one hospital, a patient hired a private helicopter to take himself and his wife out of
harm’s way. Many local residents who stayed borrowed their friend’s cars that were on
higher ground. Others found buses, trucks, and even bicycles to leave the city. Many who
stayed in their own homes literally swam to higher ground (their first stop), then moved
on to several other areas (a friend’s house, a business), then the Superdome, and
eventually evacuated.

o Arrival at the shelters. As with their experience staying in the city, the shelter experience
for many evacuees was a process. For those at the Superdome, Convention center, and
other emergent staging areas (such as I-10 at Causeway), evacuees were placed on buses
and often not told where they were going. Or, in several cases, they were told where they
were going, but as they got there (arriving in Baton Rouge, for example), the bus did not
stop as the destination had been changed arbitrarily. Families were separated from each
other; the sick and elderly placed on helicopters alone. When they arrived at their
destination, it may have taken two or three placements for them to stay in one shelter for
more than a single night. People arriving at these shelters had spent nearly a week, in
some cases, in the same clothes, without proper food or water, without the ability to
bathe, or receive basic medical treatment.

lll. Post-Katrina Impacts- Social Institutions

Social institutions are a central part of the social fabric that holds communities together and
allows them to function in an organized fashion. In this section, the report describes the impact
Hurricane Katrina had on central social institutions on Orleans Parish for which data were
available. Institutional recovery in post-Katrina also includes efforts to restore the critical
infrastructure and lifelines that sustain a community: roads, bridges, electricity, water and gas
(NHRAIC 2001). Elected officials will begin to enact new codes or ordinances governing the
rebuilding process, convene stakeholder groups to envision a recovered community, develop
broad visions and plans for rebuilding, educate and involve the public and launch efforts to
reconstruct damaged neighborhoods and businesses. Usually, restoration of key infrastructure
and lifelines occurs within a few weeks to a month in most disasters (Neal 2004). The
catastrophic nature of Hurricane Katrina suggests that such restoration—and the normal short-
term nature of this phase of recovery—may be elongated.

Education. One of the key foundations of a community is its educational system. This
section looks at issues related to public education (K-12) and Higher Education. Historicallly,
public education has faced a series of challenges ranging from deteriorated school buildings to
low student achievement. According to the Bring New Orleans Back Committee(2006: 6) , the 68
of the 127 New Orleans pre-Katrina schools were deemed “academically unacceptable” while
another 44 fell below the State average. Because of the devotion that many residents feel toward
their neighborhoods, however, efforts had been underway in some areas to improve the situation.
Katrina and the levee failure undermined those efforts.

Table 4-1 displays the public school enrollment pre- and post-Katrina. Hurricane Katrina
greatly impacted enrollment in Orleans Parish, and to a lesser but still significant degree in
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St. Bernard Parish. Jefferson and Plaquemine Parishes are around 60% of their pre-Katrina
enrollment, and St. Charles and St. Tammy Parishes are close to their pre-Katrina enrollment. A
number of interrelated issues will determine how slowly or quickly the educational system
recovers. These issues include, for example, rebuilding the infrastructure and housing (for
teachers, administrators, staff, and students’ families), protecting the area from future hurricane
and flood hazards, repair and restoration of structural elements as well as furniture, books and
other teaching resources, and retention of teachers and administrators.

Table 4-1
Public School Enroliment Variable

Post-Katrina
Pre-Katrina March-June 06 LDE (4/06) Long Term Projected
Schools-Enroliment Jefferson 51,666 Jefferson 42,777 Uncertain
Orleans 65,349 Orleans 9,278
Plaguemine 5,034 Plaquemine 3,068
St. Bernard 8,872 St. Bernard 2,268
St. Charles 9,797 St. Charles 9,775
St. Tammany 36,169 St. Tammany 35,021

Source: Louisiana State Department of Education, 2006.

In addition, for a wide range of historical reasons, many parents have used private schools as
an alternative to public education for their children. These private schools also were damaged by
the hurricane. However, a large number of these private schools were parochial and
institutionally linked to other schools that were undamaged. Many of those students were able to
transfer easily to other schools. In short, although also impacted by Hurricane Katrina, it appears
that private schools along with their students, administration, teachers and staff did suffer the
degree of overall impact as the public school system. As a result, they may be recovering more
quickly. Overall, given the pre-Katrina state of the educational system, the scattering of students
and faculty along with damage to schools made an undesirable condition worse. The rebuilding
of the schools and the re-enrollment of students will be one of the key dynamics in the overall
repopulation of the city.

Recent reports from State education officials show that statewide test scores reflect the
impact of Katrina and the flood. For example, Plaquemines Parish eighth-graders gained on basic
math skills while tenth-grade English scores dropped. It appears that the decline in numbers of
students, many of whom were from “lower-performing systems” may have statistically increased
test scores (Ritea 2006). Test scores from other school systems support this finding. For
example, Texas administers a statewide test as well. Fewer “Katrina” students passed this test
than did Texans. Among fifth graders, 45% of “Katrina” students passed the math test compared
to 81% of Texas students. Impacts on enrollment in the Texas school system can be viewed at
http://www.tea.state.tx.us/hcane/KatEvaMap.pdf.

New Orleans is also a center of higher education with a number of private and public
universities and colleges including Dillard, Loyola, Tulane, University of New Orleans, and
Xavier. These universities have historically played a number of vital roles in the community and
continue to do so during the hurricane response and recovery. Most of these universities
cancelled most if not all of their fall classes. Dillard, UNO and Xavier faced up to 50% decrease
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in enrollment from a year ago. Both Tulane and Loyola have between 10-20% less enrollment
for Spring 2006 enrollment (Brookings 2006). Dillard, a historically black institution, is in
danger of closing, with students currently housed in a local hotel. The University of New
Orleans, a seminal urban university dedicated to the city through public service of its faculty, has
lost numerous faculty through relocation or retirement. During the spring semester, UNO had to
request emergency assistance from the community to house students when FEMA trailers did not
arrive. As with other institutions, faculty members are now retooling to offer courses via distance
education technologies. UNO, facing widespread problems with building mold that is preventing
faculty from returning to research facilities, has declared financial exigency. Tulane University,
similar to other institutions, has had to make difficult choices about which journals their library
can afford to renew. Similar to the situation with the public schools, the more quickly the
infrastructure and housing are brought back on line, coupled with protecting the city from future
hurricanes or flooding, the more quickly the local universities and colleges can return to their
pre-Katrina status.

Health Care. Health care is a key institution in any community. A central component of
health care is hospitals. Prior to Hurricane Katrina, many of these facilities served New Orleans
as major medical clinical and research centers. Hurricane Katrina forced the closure of many of
the hospitals in the area. For months following the hurricane, the closure of these hospitals
inhibited and even prohibited 9-1-1 medical response. Table 4-2 displays the number of hospitals
open before and after Hurricane Katrina.

Table 4-2
Hospital Count
Post-Katrina
Pre-Katrina Louisiana Hospital Association March-June 06 Count Long Term Projected
Hospitals- Jefferson 14 Jefferson 13 Uncertain
Number Orleans 22 Orleans 7
Plaguemine - Plaguemine -
St. Bernard St. Bernard (2 remained closed)
St. Charles 13 St. Charles 12
St. Tammany 12 St. Tammany 12

Source: Brookings 2006

Post-Katrina New Orleans has less than a third of the hospitals functioning. With one large
hospital totally destroyed by flood waters and other major hospitals seriously damaged, the
return of the level of health care provided in New Orleans before the hurricane may be years
away.

Religion. New Orleans is often portrayed as a place in which the “good times roll,” where
tourists can come and act in a fashion that it is not permitted in their own communities. Yet, one
of the strongest and historically significant institutions in Orleans Parish is the religious
community; that importance is reflected in the myriad of congregations that dot the landscape.
Pre-Katrina, the religious institutions were some of the strongest advocates for their communities
in Orleans Parish. According to the pre-Katrina Operation Brothers’ Keeper data base, more than
800 separate congregations existed in Orleans Parish.
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Although a few “mega-churches” existed in Orleans Parish pre-Katrina, more common are
the smaller congregations of 150 to 200 that serve their neighborhoods. These congregations
often fulfilled more than the religious needs of their members—they served their communities.
In addition to spiritual guidance, such churches served as formal or informal meeting places for
socializing, political action, weddings, funerals and other similar activities. In short, these
neighborhood churches were the heart of the community.

Post-Katrina finds each congregation struggling to find its members, to restore the buildings,
and to renew their service components. A recent survey by Operation Brother’s Keeper provides
a glimpse of these struggles. We report these data with caution, because reaching individuals and
organizations by a land phone in New Orleans remains difficult. However, it is clear that the
majority of the congregations are not currently up and running. They appear to face similar
problems of the other congregations. Their parishioners have not returned, their parishioners
have no place to live (or jobs to hold), lifelines are not yet or only just now available in their
neighborhoods, and/or their place of worship has not yet been repaired or replaced. The
rebuilding of the congregations appears, from the available data, to follow the same pattern as
other structures. On the Westbank and Uptown, many of the congregations are up and running.
Some of these congregations have changed their outreach mission, so that they now provide
basic services--including food and clothing--across the city. Other congregations are slower to
come back. Some re-opening in January, while others are anticipating opening later this summer.

Certainly the congregations need to be restored. They remain a source of employment,
leadership, and community to each of the neighborhoods and could be part of the future planning
for the city. They constitute an integral component of the social capital of New Orleans and their
vitality will affect not only the vitality of the community but also the relocation decisions of New
Orleans residents. However, with the legal precedent of Jefferson’s notion of separation of
church and state and the establishment clause, these places of worship will have to rely strictly
upon the help of others and not government for much of their rebuilding efforts.

Non-Profit Organizations. The nonprofit sector encompasses two types of organizations:
membership organizations that physically meet (such as the Knights of Columbus, Kiwanis,
PTA, Rotary) and service-based, non-profit organizations. Katrina severely affected both types.
Non-profits played a key role in assisting with many social needs in the hurricane impacted area.
For example, In September 2005, the Urban Institute assessed the overall state of the nonprofit
sector in Louisiana, highlighting the status of agencies in the New Orleans metropolitan area.
They noted that nearly half of the $8.7 billion in Louisiana charity expenditures in 2003’ and the
$13.8 billion in assets lay in New Orleans, which housed 900 charities at that time. Of those
charities, the 83 direct providers of health services in New Orleans accounted for about $2.6
billion in expenditures annually. Another 385 New Orleans organizations focused on “human
services and community improvement programs to New Orleans residents (The Urban Institute
2005). The reported noted that, “[b]efore Katrina, New Orleans was depending on its charitable
sector to deliver many services to residents and their communities. While charitable human
service and community improvement expenditures were $256 per resident statewide, the
expenditures per resident in New Orleans were $291 (The Urban Institute 2006). Their data,
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which come from information reported by charitable nonprofits to the Internal Revenue Service,
exclude (a) congregations and (b) any charitable organizations operating in Louisiana but whose
headquarters lie in other states. The 2003 data were the most recent data that were available in
2005.

The Urban Institute summarized their findings on nonprofits in the following manner:

[n]early all nonprofits have been affected by Hurricane Katrina or Rita. About 95
percent of the 262 survey respondents indicated that they were affected by the storms.
Some, particularly those in the Baton Rouge and Lafayette metropolitan areas, work in
undamaged buildings but are serving significantly more clients due to the influx of
evacuees. Others are experiencing increased demand but have sustained damage that
prevents them from operating at their previous capacity. Still others, including charities
in New Orleans and the southwestern parish of Calcasieu [the parish in which Lake
Charles lies] have been physically destroyed (The Urban Institute 2006).

As a result of the damage and destruction of Hurricane Katrina, a wide range of services
provided by non-profits cannot be met. These include, for example, housing and community
development issues, day care, health care, mental health, and family services. (The Urban
Institute 2006:5). As one illustration, those providing support for local victims of domestic
violence lost all shelter locations due to the storm and flood. These providers convened in
February to identify alternative strategies to “rebuild the safety net” in the aftermath of several
homicides.

In short, similar to the other institutions we have reviewed, the non-profit base will require
an “immense” effort from the private and public sectors. The non-profits will need funds for the
restoration of their physical space, their staff, and most of all to meet the needs of their clients.

Politics. Akin to most major cities in the United States, the City of New Orleans has a
colorful political history. The impact of Hurricane Katrina has certainly magnified key political
issues in the city, while also creating some hardships. Probably the most major political impact,
which is still in progress, is the mayoral elections. First, the impacts of the hurricane, including
the evacuation of thousands of residents both out of the city and out of the State, lead to the
postponement of city elections. When the initial round of the mayoral and city elections were
held in April 2006, many registered New Orleans voters had not yet returned to the city. Mayoral
candidates had to travel to cities as far as Houston and Atlanta to reach their constituents. Voters
had to find satellite sites, travel to New Orleans to polling locations, or send in absentee ballots
in advance of the initial election in order to exercise their right to self-determination. Thus, the
delay in the mayoral elections and the potential unintentional disenfranchisement of (absentee)
voters has perhaps delayed the recovery process.

Public Services. A key component of local government is to provide public services. This
section offers glimpses at different institutions, utilities and public services. Qualitative
assessments within the Orleans Parish section that follows describe the daily lived experience of
these realities.
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Criminal/civil legal system. Every aspect of the criminal/civil legal system in Orleans
Parish was impacted by the displacement of personnel and by damage to their structures. Much
of the physical damage is under repair and estimates of the time to repair vary greatly. As
residents of the city return, the rates of victimization and of participation in the courts are slowly
changing. Reports, from all aspects of the criminal/civil legal system, show that a reduced
number of personnel are now dealing with a combination of old and new cases. As the city re-
populates, the number of new cases is gradually increasing. The last crime statistics reported that
the rate of most interpersonal violent crime is down, but rates of others crimes, including reports
of new gang infiltrations, have increased.

All aspects of this complex system have had to make significant physical and personnel
adjustments. The District Attorney’s office has been one of the agencies seriously impacted by
the storm. Much of the support staff including the victim support division and investigators were
laid off immediately after the storm. The Criminal District Court was operating during the storm
at Hunt Correctional Institute in St. Gabriel, and then, the House of Detention, the oldest
building of the Orleans Parish Prison. In December 2005, Municipal Court was housed at the
House of Detention in Orleans Parish Prison. The Civil District Court temporarily relocated to
Gonzales.

Disaster Management. The City of New Orleans is in the process of revamping is
Emergency Operating Plans following Hurricane Katrina. A key social component being focused
on as hurricane season draws near is evacuation. Rather than rely upon a “shelter of last resort,”
various options such as evacuation by train or plane and earlier evacuation orders should alter
evacuation efforts in the future (City of New Orleans Emergency Management, 2006). However,
those most vulnerable to disaster risks such as the elderly, those with disabilities, single parents
with children and the infirm must be the direct focus of heightened efforts to reduce their risk for
death, injury and property losses.

Fire Protection. Before Hurricane Katrina, the New Orleans Fire Department had 35 Fire
Stations (City of New Orleans Emergency Management, 2006). The Hurricane damaged or
destroyed many of the fire stations. For example, in mid-November 2005, the city was operating
with only nine stations and had established six other staging areas. In addition, the hurricane
damaged or destroyed equipment and supplies (Neal and Webb 2005). As the area rebuilds,
officials must insure that fire houses, fire equipment, and properly trained personnel are brought
online to meet the needs of the public. Doing so requires that a holistic approach be adopted that
recognizes the losses of these key first responders. The trauma associated with being unable to
rescue the dying, retrieve the dead and remain in a destroyed city must be addressed. Support for
rebuilding destroyed homes must be provided. Rebuilding lost resources must take place.

Police. The New Orleans Police Department is now operating in many temporary structures.
At present, the command staff is occupying trailers in Mid-City. Orleans Parish Prison
temporarily located in the Greyhound Bus Station in the aftermath of the storm, but has now
returned to a few of the structures that could be easily repaired including the House of Detention.
As with much of the community, the loss of the structures was difficult, but also every aspect of
the criminal/civil legal system also lost equipment (law enforcement lost cars, uniforms, radios,
computers), and, in many cases, a number of records were lost or damaged.
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Garbage Pick-up. Hurricane Katrina left an immense amount of debris that needed to be
cleared from the devastated area. In addition, as people’s lives started to show some degree of
normalcy, people needed their daily garbage pick-up. Residents had to learn to sort potentially
hazardous debris, to identify recyclables and to transport those items to specific places, and to
deal with newly-feral animals tearing through garbage.

Utilities. Slow progress continued with water and gas utilities (Brookings 2006). The number
of electric customers increased from 50% in March to 60% in April, based on the total number of
users prior to Katrina and the flood. Gas customers have been slower to return, with only 41% of
the original customer base having been restored.

Employment. Before Hurricane Katrina the New Orleans Metro area’s unemployment rate
was at 7.4 %. Despite spikes of unemployment rates between 16.5% to 17.5% for the three
months just following the hurricane, by the end of April 2006 it fell back to 7.9%. Clearly, the
massive reconstruction efforts have mitigated some employment issues following the Hurricane.
Many of these workers appear to be from outside the New Orleans metro area. However, a more
telling set of unemployment figures focuses upon returning evacuees. While unemployment rates
varied between 20.7 % through 27.8% between November 2005 and February 2006, the most
recent measure (March 2006) indicates the unemployment rate among this group at 34.7%
(Brookings 2006: 20-11).

Tourism. The hotel and restaurant sectors reflect one of the larger segments of the New
Orleans area economy (i.e., tourism). About two months following the Hurricane, 38% of the
hotels in the New Orleans Metro area were open. By the end of April 2006, this number had
moved to only 60%. Only 31% of the metro area restaurants were open two months after
Hurricane Katrina. By the end of April 2006, only an additional 10% of restaurants had opened
(Brookings 2006: 10-11).

Mortgages and Foreclosures (Economic Institutions). [ .oans past due and foreclosures
also indicate social and economic impacts. Although the State of Louisiana has rates above the
United States’ average, the State’s rates dramatically increased following Hurricane Katrina. For
example, for the first quarter of 2005 Louisiana had a 13.7% rate of loans up to 90 days past due
and foreclosures while the nation’s rate was 9.5%. For the fourth quarter of 2005 (i.e., following
the Hurricane’s impact), Louisiana had a 33.9% past due and foreclosure rate while the nation
reflected an 11.6% rate (Brookings 2006: 30-32).

Housing Permits. Data are just becoming available on building permits. For the City of New
Orleans, the one month total of permits issued for January 2006 was 6,250. About 16,000
permits were by the city for February 2006 (Brookings 2006: 53). More specific details are
available on housing permits. Just before Hurricane Katrina (August 2006), the New Orleans
metro area gave 668 housing permits. With one exception, for September through January 2006,
the number of permits stayed per month stayed below 100. February saw a dramatic increase to
378 permits whereas March had 547 permits (Brookings 2006: 7). Although these rates are still
quite below the pre-Katrina numbers, the do reflect that some reconstruction is underway. In
comparison, Orleans Parish numbers have increased as well but only slightly.
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Home Sales. Perhaps the most telling data regarding the repopulation of New Orleans comes
from home sales. The Brookings Institution May 2006 report indicated that home sales were up,
reaching a high of 3400, up from 2800 the previous month.

Summary of Institutional Impacts. Hurricane Katrina impacted greatly social institutions
key to the successful functioning of both small neighborhoods and the larger society. In addition,
with a wide range of social institutions being impacted, the outcomes have been more severe
though not enough to foster a complete standstill. Put another way, in other smaller disasters,
perhaps a few social institutions may be impacted, but not severely enough to create a social
standstill. However, with Hurricane Katrina impacting all the noted social institutions, a
synergistic effect resulted that created a form of inertia. For example, with the economic base
devastated, tax revenues were not available to rebuild and maintain the schools. Without schools,
people with children were reluctant to move back to the area. In addition, with the housing stock
devastated, few if any residences were available for families or members of the school system or
to return to work. Visitors to New Orleans, for example, find that some restaurants have a 1-2
hour waiting period simply because there are not enough staff to work. The famous restaurants —
a key part of the economic and cultural character of the region- faced re-opening challenges
when nearly half of his staff lost their homes.

These data suggest that the Hurricane Katrina devastated an already struggling economy for
the area. Although these data may suggest that some sectors are rebounding from the hurricane’s
impact (e.g., employment, personal income), other indicators (e.g., tourism) show that longer
term problems will continue to plague the area. Key tourist events such as Mardi Gras and the
Jazz Festival have assisted in rebuilding the economy. The Brookings Institution (2006: 5.)
recently summarized these trends in May 2006 in the following fashion, “Yet, the well-being of
the hundreds of thousands of people still displaced by Katrina continues to be in doubt and
cannot be forgotten. Among the troubling findings, nearly one in three of the working age adults
still displaced by Katrina are out of a job.”

Residents affected by the flood and storm face a vicious cycle influenced by a prolonged
recovery. Without housing, residents cannot return. Without residents, businesses cannot become
re-established. Without business and tax revenue, schools cannot be maintained. Without
schools, children and their families cannot return. The reiterative pattern exemplifies the social
conundrum where locals remain in limbo.

VI. Post Katrina: Long-Term Recovery (post June 1)

The pattern of long-term recovery and reconstruction in New Orleans will take decades. In
one of the few comparative studies of reconstruction after disasters, Kates and colleagues
proposed a model of the recovery process. In this model, there are four phases (the emergency
period, followed by restoration, reconstruction 1 and reconstruction 2) (Kates and Pijawka
1977). Based on their assessment of a number of large disasters, they suggest that each phase is
ten times greater than the one before it. When the model is applied to New Orleans with an
emergency period of six weeks (a conservative estimate), then the restoration period would be
sixty weeks (more than a year), with complete reconstruction taking more than eleven years (600
weeks). Given the slow recovery up to this point, the timing of longer-term recovery will
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undoubtedly lengthen. Further longitudinal analysis of the recovery period was not possible due
to the deadline for this report.

Section Five: Parish Level of Analysis

This section is divided into five subsections, with one subsection for each parishes under
consideration. As noted, Orleans Parish is addressed at both the parish and neighborhood
resolutions. Each section examines the cultural/historic and social consequences for pre-Katrina
and post-Katrina conditions.

l. Section 5.1: Orleans Parish

5.1.1 Introduction. For many, New Orleans served as the symbolic epicenter for the social,
cultural and historic consequences of Hurricane Katrina and the related levee failures. Although
people throughout the Gulf Coast and Parishes surrounding Orleans parish suffered property
loss, injury, death, and disruption to social ties, the density and characteristics of the population
along with the magnitude of the damages resulted in catastrophic consequences of unprecedented
dimensions. The demographic and social characteristics of the neighborhoods vary considerably
in the Orleans Parish, as did the degree of damage. For these reasons, the pre-Katrina conditions
and post-Katrina consequences are address at the parish and at the neighborhood level. To
contextualize loss consequences, this report first situates Orleans Parish historically and
culturally.

5.1.2 Pre-Katrina

Historic and Cultural Context. As noted in the introduction to this section of the report and
briefly expanded upon in this section, Louisiana and New Orleans has a long and rich history.
Various Indian tribes lived in the area, using the rivers and bayous to travel between the rich
ecosystems offered by Lake Pontchartrain and the Gulf of Mexico. As is typical of many human
settlement patterns worldwide, early Native American communities clustered along sedimentary
buildup deposited by the waterways. The French founded their communities along these
crescent-shaped banks of the Mississippi which gave the area one of its nicknames, the
“Crescent City.” Colonists received land grants along the natural levee of the Mississippi River,
in a settlement pattern that would later give rise to the important port of New Orleans. Bayou
communities including the Bayou Gentilly, Bayou Sauvage, Bayou Metairie and Bayou St. John
began to expand in support of immigrant groups.

The population of greater New Orleans is comprised of many ethnic groups originating from
its earliest days. These populations include the original Native American including
Muskogeeans, which included Chitimacha, Houma, Choctaw, Attakapa and numerous other
groups. Some of the earliest colonists included French settlers from France and Canada, African
slaves from Africa or the West Indies and German settlers seeking farmland. Many of these
German families moved above New Orleans in St. Charles and St. John the Baptist Parish along
what became known as the Cote des Allemands or German coast as it is still referred to even
today. African slaves were brought into the colony increasing African-American population until
it outnumbered the white population, a pattern that continued until Hurricane Katrina and the
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levee failures. A free black society (gens de couleur libres)of Greater New Orleans developed;
many bought homes in Plaquemines and Orleans Parishes and made substantial contributions to
the cultural and historic legacy of the area.

Orleans Parish is rich in historic structures and places with over 130 sites on the National,
State and local registries of historically significant properties and places (See Figure B-2, Sub-
Appendix B). The reader is referred back to the opening section of this part of the report for
additional historic and cultural context.

Social Context. This sub-section begins with a qualitative overview of pre-Katrina life in
New Orleans. The next section examines quantitative data followed by a demographic review of
neighborhoods by flood levels. Qualitative descriptions are based on local informants and study
team observations over the years of research activity in the region. Quantitative data were
derived from a combination of census data and drive-through observations as described in the
methods section of this re port. Flood depth was derived from a data file developed by U. S.
Army Corps of Engineers New Orleans District Office listing the depth of flooding, as estimated
in January 2006, by census block. In the latter neighborhood-by-neighborhood section, the
following areas are used:

e No reported flooding:
o [East Riverside
o St. Thomas
o Irish Channel
o West Riverside.
e Less than 2 feet:
o St. Claude
o Leonidas
o Central City
o Garden District.
o 24 feet:
o Bayou St. John
o Fairgrounds
o Uptown
o Lakeshore.
o 4-§ feet:
o Tremé
o Milan
o Plum Orchard
o Edgelake.
e More than 8 feet:
o Lower Ninth Ward
o St. Anthony
o Gentilly Terrace
o Lakeview.
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Pre-Katrina Life. Most residents of New Orleans before Katrina could give visitors a litany
of what they perceived to be wrong with city. Crime is always up. Public schools are bad. There
are lots of poor people. People lack faith in some politicians. Houses are falling down. For a
majority African-American city, racism still remains. Residents drive carefully down some
streets because they were worried about the huge potholes. The economy is flat. The city is
sinking. One day the big one (hurricane) will come, the city will become a bowl and the water
filled with all matter of sludge will drown us all.

Many of these statements have some elements of truth. While crime had not yet reached the
high of the early 1990’s, the rate was gradually increasing, especially the rate of interpersonal
violence. The controversy of the public schools Pre-Katrina seemed to reach a crisis point as the
state had begun the process of taking over consistently failing schools. While New Orleans did
not have the highest poverty rate in the country, the overall poverty rate of 27.9 % masked some
neighborhoods where people lived two levels below the poverty threshold.

Abandoned and substandard housing was a political issue Pre-Katrina with city officials
trying to find a way to legally tear down such structures. The population of New Orleans had
been gradually declining and the economy was not growing very fast. The city was sinking and
residents all lived with the fear that the big one would finally make shore. Hurricane Ivan, and
Tropical Storms Isadore and Lilly all pointed out the vulnerabilities of the city.

It was never easy to live in the city that care forgot. People who lived here Pre-Katrina
attempted to make the best of these social conditions. They struggled to find the best education
for their children. Parents would wait in lines over night so their children might have a spot in
one of the better New Orleans’ public schools. They found ways to make themselves safe in a
city that was dangerous. People continued to buy houses in marginal neighborhoods and work to
bring them back.

Yet, in the midst of the struggle to live in this city, there remained a sense that New Orleans
was a place like no other. Certainly, there are few places in the United States that have such a
unique history of people, place, and culture. New Orleans, Pre-Katrina, had not been completely
swamped by urbanization and mass culture. For much of its history, New Orleans was a series of
scattered sites along the natural ridges. As the city developed into drained areas and came to see
itself as a city, the unique character and loyalty of neighborhoods remained.

What arose from its history is a city’s culture reflected in music, food, religion, and
architecture. These cultural aspects worked together in each neighborhood and in the city as a
whole to create a sense of place that, to a degree, ameliorated the social conditions. For many
residents, it was not just that there is great music and food; it was that there is great music and
food just down the street from where you lived. In some neighborhoods, it was possible to walk
to a neighborhood place to eat and then go hear music. Parts of the city were a new urbanist’s
dream- a walkable community.

One of the most unknown characteristics of New Orleans is the tremendous number of
congregations that were active in the city. At last count before the storm, there were more than
600 separate congregations. These congregations varied in size from the thousands to twenty.
The congregations were one of the cores of the city — there were Protestant congregations, a
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strong Catholic base, and a historical and very active Jewish community. There were also
Muslims in New Orleans as well as a number of obscure and off-beat religious affiliations that
found New Orleans welcoming. People worshiped in New Orleans and this faith was a major
part of every day life.

Another part of New Orleans that created a sense of community came from an extensive and
dedicated number of community organizations. With so many specific neighborhoods
(approximately 73), many of these neighborhoods had one or more organizations. Also, many
neighborhoods had some community centers and business associations that were attempting to
bring their neighborhoods back. A drive through Central City, for example, shows the efforts of
the last several decades of activities focusing on rebuilding the sense of neighborhood and place.
The Bywater, Marigny and St. Roch neighborhoods were all experiencing a sense of renewal
before the storm.

Pre-Katrina, there was a sense that if that there was only, at best, one degree of separation
from each other—people knew each other. Part of this is explained by the number of family
members who lived near each other or with each other. The sense of family and its connection
was a mainstay of life pre-Katrina in New Orleans. This sense of knowing each other expanded
beyond the family. As in a small town, a local conversation would eventually turn to how each
person knew the same people.

These conversations not only determined how you might be related, they also gave life to the
culture. Locals would joke that before Katrina, it would take hours to decide where to go out to
eat. Word-of-mouth information about new restaurants could bring success or failure to new
establishments. Information about music followed the same path — people talked to each other
about music on a day-to-day basis. Jazz, blues, rock and roll, rap, soul, bounce, funk, zydeco,
Cajun, and even country western could all be found in some club in New Orleans. Also, the
celebrations of the city had both local and tourist dimensions. The local dimensions of Mardi
Gras and Jazz Fest were part of the rhythms of the year. Not to mention, the celebration of both
St. Joseph’s and St. Patrick’s Day that followed soon on the heels of Mardi Gras. For locals,
Mardi Gras was not the wild revelry reported on national television—it was a cultural event with
parades where, over years, families sat in traditional places along the parade route, shared food
and visited with each other. Museums opened special exhibits and balls celebrated the season.

This is not to diminish the difficult life for the most vulnerable in New Orleans. For poor
people, especially families with children, this was not an easy life. Young black men were the
most vulnerable to threats and temptations of the street life pre-Katrina. The high rate of
incarceration both in local jails and state prisons reflects local crime. As well, the effects of
racism, both on individual and institutional levels, cannot be dismissed, especially as it was
manifested in the debate on the public schools.

Yet, in the midst, this city was a rich place to live, providing an immeasurable culture that
seemed to go on forever and sustain the city. Whether the musicians, the chefs, the architects, the
ministers, the artists, and their audience will come back is unclear. To use a term from the local
music community, many remain in “exile.”
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Pre-Katrina-Demographic Description. The US Census Bureau (2006) provides
demographic characteristics of Orleans Parish. A detailed enumeration of characteristics can be
found in Sub-Appendix C. In 2000, the total population of Orleans Parish was 484,674. Nearly
88% (87.5%) of housing units were occupied; of these, less than 47% (46.5%) were owner-
occupied. Approximately one-third (33.2%) of housing units were occupied by only one
individual. The median contract rent was $378 and the median value of owner-occupied housing
units was $88,100.

Among individuals 20-64 years of age, the sex ratio (the number of males per 100 females)
stood at 88.5. Approximately 12% (11.7%) of residents were over 65 years of age. The economic
dependency ratio stood at 71.7 and the median age in the parish was 33.1. The pre-Katrina
population of Orleans Parish was about two-thirds (66.7%) black and about one-quarter (26.6%)
white. Hispanics comprised just over 3% (3.1%), Asians made up 2.3%, and the remaining 1.4%
consisted of other races. The index of qualitative variation (IQV) for race stood at 59.3%,
reflecting the racial mix of the parish, pre-Katrina. This report notes that the IQV measures for
Jefferson and Orleans Parishes are nearly identical, but the proportions of blacks and whites
comprising them are reversed: Orleans was approximately two-thirds black, pre-Katrina, and the
population of Jefferson was nearly two-thirds white.

Over 77% (77.4%) of Orleans Parish’s residents in 2000 were born in Louisiana. Over 56%
(56.8%) resided in the same house that they did in 1995; over one-quarter (28.6%) lived in a
different house but in the same county as 1995. Taken together, then, these measures show that
85.4% of residents had lived in Orleans Parish for at least 5 years.

Over one-quarter (25.3%) of residents reported that they had not completed high school and
one-quarter (25.7%) indicated that they had graduated from college. The employment-related
indicators show that 23.2% of residents reported a limiting disability and 1.7% were
linguistically isolated. Over 42% of residents (42.2%) were not in the labor force. Of those in the
civilian labor force, 9.5% were unemployed.

Median income of households in this parish stood at $27,133 in 2000; median family income
was $32,338. The poverty rate stood at 27.9%. The level of income inequality in the parish, as
measured by the Gini index, was 54.6 for household income and 53 for family income. Notably,
over 27% (27.3%) of households had no vehicle in 2000 and 4.4% lacked a land-line telephone.

Pre-Katrina Neighborhoods of New Orleans. The Greater New Orleans Community Data
Center (GNOCDC 2006) developed a strategy to analyze the city of New Orleans based on
social, cultural and historic similarities. Using U. S. Census tract designations and City of New
Orleans Planning Department information, the GNOCDC identifies 73 neighborhoods in the city.
Because time limitations prohibit detailed descriptions of all 73 neighborhoods, this report
profiles the 20 neighborhoods that were sampled for the repopulation analysis. The sampling
procedure insured that the report captures the city’s neighborhood diversity through examining
20 areas spread out across the various levels of flooding. The statistical profiles for the other 53
New Orleans neighborhoods appear in Sub-Appendix C as table C-5-1. Figure B-5-1 in Sub-
Appendix B links and orients the reader to a map of the neighborhoods.
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Neighborhoods with No Flooding. Neighborhoods described here can be found on the bend
of the river, along one of the natural ridges in the city. These neighborhoods, in many ways,
represent the diversity of the population pre-Katrina and the issues facing the Post-Katrina
housing. The non-flooded four neighborhoods described here range from some of the poorest
residents of New Orleans (East Riverside) to the solidly middle class incomes represented in
West Riverside. As suggested earlier, two of these neighborhoods were in transition pre-Katrina.
The historic Irish Channel has undergone several significant population shifts and may go
through those again. Pre-Katrina, much of St. Thomas housing development was closed and
residents had moved throughout the city. An accompanying challenge to the presentation of
these data is that these internal migration patterns had changed population demographics,
changing the accuracy of the 2000 Census. The future of this area without water, post-Katrina,
will bear watching. This report next presents an overview of these neighborhoods, with the
exception of St. Thomas, pre- Katrina.

East Riverside. In 2000, the total population of East Riverside was 3,220. Eighty-five
percent of the housing units were occupied; of these, just under 43% (42.9%) were owner-
occupied. Over 39% (39.1%) of housing units were occupied by only one individual. The median
contract rent was $357 and the median value of owner-occupied housing units was $91,349.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 88.5. Ten percent of residents
were over 65 years of age. The economic dependency ratio stood at 58.9 and the median age in
the neighborhood was 33.5. These residents included a relatively high percentage of African-
Americans: Slightly more than 64% (64.3%) reported this racial category and about one-third
(33.1%) classified themselves as white. Less than 4% (3.6%) were Hispanic and the percentages
of Asian and other races were extremely low (.3% and .7%, respectively). The index of
qualitative variation for race stood at 60.2%, reflecting the mix of blacks and whites, pre-
Katrina.

Over 77% (77.9%) of the East Riverside residents in 2000 were born in Louisiana. Fifty-
three percent resided in the same house that they did in 1995; nearly one-third (32.7%) lived in a
different house but in the same county as 1995. Taken together, then, these measures show that
85.7% of residents had lived in Orleans Parish for at least 5 years.

Just over 23% (23.4%) of residents had not completed high school; 21.3% indicated that they
had graduated from college. The employment-related indicators show 25.1% of residents
reported a limiting disability and 40.1% were not in the labor force. Of those in the civilian labor
force, 11.5% were unemployed.

The median income of households in this neighborhood stood at $21,292 in 2000; median
family income was $26,327. The poverty rate stood at 36.9%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 53.25 for household income and 49.1
for family income. In 2000, 31.5% of households lacked vehicles and 6.1% lacked phones.

St. Thomas. In 2000, the total population of the St. Thomas neighborhood stood at 6,116.
Nearly 83% (82.6%) percent of housing units were occupied; of these, 24.8% were owner-
occupied. Fifty-seven percent of housing units were occupied by only one individual. The
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median contract rent was $482 and the median value of owner-occupied housing units was
$161,713.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 113.2, one of the highest
among the sampled neighborhoods. Approximately 10% (10.6%) of residents were over 65 years
of age. The economic dependency ratio stood at 39.2 and the median age in the neighborhood
was 33.4. A majority of residents were white in 2000: the percentage reporting this racial
category was 59.6, with 34.4% classifying themselves as black. Hispanics constituted 6.6% and
the percentages of Asian and other races were low (1.5% and 1.7%, respectively). The index of
qualitative variation for race stood at 65.3, reflecting the high level of racial diversity in this
neighborhood.

Over half (55.2%) of St. Thomas residents in 2000 were born in Louisiana. Over 45%
(45.1%) resided in the same house that they did in 1995; 26.8% lived in a different house but in
the same county as 1995. Taken together, then, these measures show that 71.9% of residents had
lived in Orleans Parish for at least 5 years.

Nearly 18% (17.8%) of residents had not completed high school but 41.9% (10.5%) had
graduated from college. The employment-related indicators show that approximately 23%
(23.2%) of residents reported a limiting disability and nearly one-third (32.6%) were not in the
labor force. Of those in the civilian labor force, 6.9% were unemployed.

The median income of households in this neighborhood stood at $29,576 in 2000; median
family income was $33,521. The poverty rate stood at 28.5%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 57.5 for household income and 60.5
for family income. In 2000, 26.8% of households had no vehicle and 4.5% had no phone.

Irish Channel. In 2000, the total population of the Irish Channel was 4,270. Over 85%
(85.8%) of the housing units were occupied; of these, 37.4% were owner-occupied. Over 36%
(36.5%) of housing units were occupied by only one individual. The median contract rent was
$336 and the median value of owner-occupied housing units was $75,915.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 96.3. Approximately 8%
(8.4%) of the residents were over 65 years of age. The economic dependency ratio stood at 64.9
and the median age in the neighborhood was 29.6. The majority of residents were African
American in 2000: sixty-eight point eight percent reported this racial category and less than
27.6% classified themselves as white. Hispanics constituted 3.9% and the percentages of Asian
and other races were extremely low (.2% and 1.1%, respectively). The index of qualitative
variation for race stood at 56.9, reflecting the mix of blacks and whites in this neighborhood.

Nearly 76% (75.8%) of Irish Channel residents in 2000 were born in Louisiana. The percent
who resided in the same house that they did in 1995 was 47.9; over 38% (38.9%) lived in a
different house but in the same county as 1995. Taken together, then, these measures show that
86.8% of residents had lived in Orleans Parish for at least 5 years.
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Nearly 30% (29.3%) of residents had not completed high school; only 23.3% indicated that
they had graduated from college. The employment-related indicators show that over 21%
(21.5%) of residents reported a limiting disability and just over 39% (39.1%) were not in the
labor force. Of those in the civilian labor force, 12.4% were unemployed.

The median income of households in this neighborhood stood at $20,996 in 2000; median
family income was $20,523. The poverty rate stood at 41.1%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 53.4 for household income and 55.2
for family income. In 2000, 36.1% of households had no vehicle and 4.5% had no phone.

West Riverside. In 2000, the total population of the West Riverside neighborhood was 5,232.
Nearly 90% (89.3%) percent of housing units were occupied; of these, 40.8% were owner-
occupied. Forty-six percent of housing units were occupied by only one individual. The median
contract rent was $404 and the median value of owner-occupied housing units was $129,910.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 94.3. Just over 13% (13.3%) of
residents were over 65 years of age. The economic dependency ratio stood at 47.8 and the
median age in the neighborhood was 35.6. A majority of residents were white in 2000: The
percentage reporting this racial category was 59.4, with 36.5% classifying themselves as black.
Hispanics constituted 4.2% and the percentages of Asian and other races were low (.7 % and 1%,
respectively). The index of qualitative variation for race stood at 64.3, reflecting the mix of black
and white residents in this neighborhood.

Approximately 63% (63.7%) of West Riverside residents in 2000 were born in Louisiana.
Approximately half (51.2%) resided in the same house that they did in 1995; 29.8% lived in a
different house but in the same county as 1995. Taken together, then, these measures show that
81.0% of residents had lived in Orleans Parish for at least 5 years.

Eighteen percent of residents had not completed high school and 37.8% had graduated from
college. The employment-related indicators show that twenty-one percent of residents reported a
limiting disability and slightly more than one-third (34.9%) were not in the labor force. Of those
in the civilian labor force, 6.9% were unemployed.

The median income of households in this neighborhood stood at $30,568 in 2000; median
family income was $38,417. The poverty rate stood at 18.1%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 53.4 for household income and 52.9
for family income. In 2000, 22% of households had no vehicle and 2.5% had no phone.

Neighborhoods with Less than Two Feet of Flooding. The neighborhoods with less than
two feet of flooding represent an even more diverse picture of the pre-Katrina city. St. Claude,
Leonidas, Central City, and the Garden District are all neighborhoods that were in different
states of development and occupancy before the storm. Three of the neighborhoods--St. Claude,
Leonidas and Central City--had an average family income within a few thousand dollars of each
other, all below 23,000 dollars. The Garden District has historically been home to wealthy white
families. Central City and Leonidas block groups are situated in neighborhoods that have great
diversity of wealth, income, and race. For example, there are four distinct areas in Leonidas, but
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the census tract described here is one of the poorest in the neighborhood. The St. Claude
neighborhood, on the other hand, is located in an area that stretches into the Lower Ninth Ward
and is not bounded by diversity of upper and middle income housing.

Yet, both Central City and St. Claude have been sites of community organizing in the last
several decades. Annie E. Casey chose Central City as one its Making Families, Making
Connection pilot sites, plus there has been a revitalization of the main thoroughfare of the area,
Oretha Castle Haley. St. Claude, through the efforts of the St. Claude Business Association, the
Renaissance Project, the Frederick Douglas Community Coalition, and other groups was
undergoing renewed community activity pre-Katrina.

St. Claude. In 2000, the total population of the St. Claude neighborhood was 11,721. Over
84% (84.1%) percent of housing units were occupied; of these, 44.9% were owner-occupied.
Twenty-six percent of housing units were occupied by only one individual. The median contract
rent was $345 and the median value of owner-occupied housing units was $57,858.

Turning to the composition of the population, among individuals 20-64 years of age, the sex
ratio (the number of males per 100 females) stood at 81.7. Just under 10% (9.9%) of residents
were over 65 years of age. The economic dependency ratio was 83.5 and the median age in the
neighborhood was 30.5. A majority of residents were African American in 2000: the percentage
reporting this racial category was 91.2, with only about 7% (7.3%) classifying themselves as
white. Hispanics constituted 1.7% and the percentages of Asian and other races were extremely
low (.2% and .5%, respectively). The index of qualitative variation for race stood at 21.7,
reflecting the level of racial diversity in this neighborhood.

Over 87% (87.5%) of St. Claude residents in 2000 were born in Louisiana. Sixty-one percent
resided in the same house that they did in 1995; 33.4% lived in a different house but in the same
county as 1995. Taken together, then, these measures show that 94.4% of residents had lived in
Orleans Parish for at least 5 years.

More than 35% (35.3%) of residents had not completed high school; only about 10%
(10.5%) had graduated from college. The employment-related indicators show that over 25%
(25.9%) of residents reported a limiting disability and nearly half (49.4%) were not in the labor
force. Of those in the civilian labor force, 13.8% were unemployed.

The median income of households in this neighborhood stood at $19,836 in 2000; median
family income was $21,193. The poverty rate stood at 39%. The level of income inequality in the
neighborhood, as measured by the Gini coefficient, was 50.8 for household income and 47 for
family income. In 2000, 36.6% of households had no vehicle and 5.7% had no phone.

Leonidas. In 2000, the total population of the Leonidas neighborhood was 8,953. Eighty-
eight percent of housing units were occupied; of these, 41.8% were owner-occupied. Thirty-five
percent of housing units were occupied by only one individual. The median contract rent was
$354 and the median value of owner-occupied housing units was $80,416.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 87.3. Approximately 12%
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(11.9%) of residents were over 65 years of age. The economic dependency ratio stood at 69.9
and the median age in the neighborhood was 32.8. The majority of residents were African
American in 2000: The percentage reporting this racial category was 75.9 and 21.6% classified
themselves as white. Hispanics constituted 2.2% and the percentages of Asian and other races
were extremely low (.5% and .8%, respectively). The index of qualitative variation for race stood
at 48, reflecting the mix of blacks and whites in this neighborhood.

Over 78% (78.6%) of Leonidas residents in 2000 were born in Louisiana. Fifty-six percent
resided in the same house that they did in 1995; 30.4% lived in a different house but in the same
county as 1995. Taken together, then, these measures show that 86.4% of residents had lived in
Orleans Parish for at least 5 years.

Over 29% (29.3%) of residents had not completed high school; 22.8% indicated that they had
graduated from college. The employment-related indicators show that over 27% (27.4%) of
residents reported a limiting disability and just over 41% (41.6%) were not in the labor force. Of
those in the civilian labor force, over 10% (10.5%) were unemployed.

The median income of households in this neighborhood stood at $21,951 in 2000; median
family income was $26,819. The poverty rate stood at 31.5%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 50.7 for household income and 49.6
for family income. In 2000, 29.5% of households had no vehicle and 3.9% had no phone.

Central City. In 2000, the total population of Central City was 19,072. Nearly 79% (78.8%)
of housing units were occupied; of these, only 16.3% were owner-occupied. Over 40% (44.1%)
of housing units were occupied by only one individual. The median contract rent was $280 and
the median value of owner-occupied housing units was $65,303.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 85. Less than 12.5% of
residents were over 65 years of age. The economic dependency ratio stood at 83, one of the
highest of the 20 sampled neighborhoods. The median age in the neighborhood was 31.4. These
residents included a high percentage of African-Americans: Slightly more than 87% (87.5%)
reported this racial category and only about 10% (10.5%) classified themselves as white. Less
than 2% (1.6%) were Hispanic and the percentages of Asian and other races were extremely low
(.6% and .4%, respectively). The index of qualitative variation for race stood at 29%, reflecting
the fact that this neighborhood had a relatively low level of racial diversity, pre-Katrina.

Over 80% (84.3%) of the Central City residents in 2000 were born in Louisiana. Over 60%
(60.2%) resided in the same house that they did in 1995; slightly more than 30% (30.8%) lived
in a different house but in the same county as 1995. Taken together, then, these measures show
that 91% of residents had lived in Orleans Parish for at least 5 years.

The percentage of residents who reported that they had not completed high school was
strikingly high (43.7%); only 12.6% indicated that they had graduated from college. The
employment-related indicators show that fully 31.1% of residents reported a limiting disability
and just over half of residents (53.1%) were not in the labor force. Of those in the civilian labor
force, over 20% (20.4%) were unemployed.
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Given the educational and work-related indicators, it is not surprising to see that the median
income of households in this neighborhood stood at $13,030; median family income was
$14,391. The poverty rate stood at 49.8%. The level of income inequality in the neighborhood,
as measured by the Gini coefficient, was 57 for household income and 56.9 for family income. In
2000, over half—56.5%--of households had no vehicle and 13.7% had no phone.

Garden District. In 2000, the total population of the Garden District was 1,970. Over 88%
(88.5%) of housing units were occupied; of these, 49.2% were owner-occupied. Over 50%
(50.1%) of housing units were occupied by only one individual. The median contract rent was
$588 and the median value of owner-occupied housing units was $320,263.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 102.1—one of the highest
among our sampled neighborhoods. Approximately 16% (16.1%) of residents were over 65 years
of age. The economic dependency ratio stood at 39 and the median age in the neighborhood was
41.8. These residents were disproportionately white: Ninety-three percent reported this racial
category and less than 3% (2.9%) classified themselves as African American. Slightly more than
5% (5.1%) were Hispanic and the percentages of Asian and other races were extremely low (.9%
and 1%, respectively). The index of qualitative variation for race stood at 16.4, reflecting the low
level of racial diversity in this predominantly white neighborhood.

Less than 45% (44.7%) of Garden District residents in 2000 were born in Louisiana. Forty-
nine percent resided in the same house that they did in 1995; over 20% (20.6%) lived in a
different house but in the same county as 1995. Taken together, then, these measures show that
69.6% of residents had lived in Orleans Parish for at least 5 years.

Less than 5% (4.7%) of residents had not completed high school; fully 73.4% indicated that
they had graduated from college. The employment-related indicators show that less than 10%
(9.5%) of residents reported a limiting disability and just over 36% (36.1%) were not in the labor
force. Of those in the civilian labor force, only 2.4% were unemployed.

The median income of households in this neighborhood stood at $45,894 in 2000; median
family income was $102,385. The poverty rate stood at 11.3%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 53.4 for household income and 39.3
for family income. In 2000, only 7.3% of households had no vehicle and 1.2% lacked a phone.

Neighborhoods with 2-4 Feet of Flooding. The next four neighborhoods represent the
differential impact of flooding in relation to re-occupancy. The first two neighborhoods have the
potential for returning and, as the discussion that follows will show, many individuals have
returned. In the next two neighborhoods, although they have received less than four feet of
water, the rate of return is not as clear. Bayou St. John, Fairgrounds, and Uptown are all still part
of the historic architecture of New Orleans, while Lakeshore is the first suburban neighborhood
to be discussed. Bayou St. John and Fairgrounds are both part of the larger Mid-City area with
its bungalows, cottages, and other historic structures interspersed with business, schools,
cemeteries and parks, including the racetrack. The Uptown neighborhood is part of the larger
Uptown area of New Orleans, yet remains unique as with many neighborhoods in composition of
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structures, population and history. Lakeshore is part of the broader area that was created from the
reclamation of Lake Pontchartrain.

Bayou St. John. 1In 2000, the total population of Bayou St. John was 4,861. Nearly 90%
(89.8%) of housing units were occupied; of these, 35% were owner-occupied. Slightly less than
40% (39.7%) of housing units were occupied by only one individual. The median contract rent
was $348 and the median value of owner-occupied housing units was $94,414.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 85.9%. Less than 9% (8.8%) of
residents were over 65 years of age. The economic dependency ratio stood at 62.3, one of the
lowest of the 20 sampled neighborhoods. The median age in the neighborhood was 32.8. Thus,
the population of this neighborhood is composed heavily of working-age individuals. These
residents included a high percentage of African-Americans: Slightly more than 68% (68.4%)
reported this racial category and just under 30% (27.7%) classified themselves as white. Only
3.2% were Hispanic and the percentages of Asian and other races were extremely low (.9% and
1.3%, respectively). The index of qualitative variation for race stood at 57.8%, reflecting the
racial diversity of the neighborhood, pre-Katrina.

Over 80% of Bayou St. John’s residents in 2000 had been born in Louisiana. Just over half
(53%) resided in the same house that they did in 1995; slightly more than one-third (34.8%)
lived in a different house but in the same county as 1995. Taken together, then, these measures
show that 87.8% of residents had lived in Orleans Parish for at least 5 years.

Just over 28% (28.1%) of residents reported that they had not completed high school and
23.1% indicated that they had graduated from college. The employment-related indicators show
that 24.1% of residents reported a limiting disability and just over one-third of residents (34.1%)
were not in the labor force. Of those in the civilian labor force, 9.3% were unemployed.

Median income of households in this neighborhood stood at $24,047 in 2000; median family
income was $24,893. The poverty rate stood at 32%. The level of income inequality in the
neighborhood, as measured by the Gini coefficient, was 53.2 for household income and 54.1 for
family income. Over 28% (28.9%) of households had no vehicle in 2000 and 4.1% lacked a
phone.

Fairgrounds. In 2000, the total population of Fairgrounds was 6,575. Ninety percent of
housing units were occupied; of these, 43.6% were owner-occupied. Over 42% (42.1%) of
housing units were occupied by only one individual. The median contract rent was $427 and the
median value of owner-occupied housing units was $76,116.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 82.5. Nearly 17% (16.6%) of
residents were over 65 years of age. The economic dependency ratio stood at 70.6 and the
median age in the neighborhood was 38.2. These residents included a high percentage of
African-Americans: Nearly 70% (69.8%) reported this racial category, and nearly 28% (27.5%)
classified themselves as white. Less than 4% (3.3%) were Hispanic and the percentages of Asian
and other races were extremely low (.2% and 1.3%, respectively). The index of qualitative
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variation for race stood at 55.7%, reflecting the relatively high racial diversity in this
predominantly African American neighborhood.

Eighty-one percent of the Fairgrounds residents in 2000 were born in Louisiana. Nearly 62%
(61.9%) resided in the same house that they did in 1995; over 27% (27.8%) lived in a different
house but in the same county as 1995. Taken together, then, these measures show that 89.7% of
residents had lived in Orleans Parish for at least 5 years.

Over 23% (23.2%) of residents had not completed high school; 20.4% indicated that they had
graduated from college. The employment-related indicators show that over one-quarter (25.5%)
of residents reported a limiting disability and nearly 42% (41.7%) were not in the labor force. Of
those in the civilian labor force, 7.1% were unemployed.

The median income of households in this neighborhood stood at $27,189 in 2000; median
family income was $31,262. The poverty rate stood at 16.9%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 45.4 for household income and 42.6
for family income. In 2000, 26.1% of households had no vehicle and 1.4% had no phone.

Uptown. In 2000, the total population of the Uptown neighborhood was 6,681. Nearly 90%
(89.8%) percent of housing units were occupied; of these, 43.4% were owner-occupied. Forty-
two percent of housing units were occupied by only one individual. The median contract rent
was $454 and the median value of owner-occupied housing units was $191,301.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 100.3. Just over 11% (11.3%)
of residents were over 65 years of age. The economic dependency ratio stood at 44.3 and the
median age in the neighborhood was 34.3. A majority of residents were white in 2000: The
percentage reporting this racial category was 59.9, with 36.3% classifying themselves as black.
Hispanics constituted 3.5% and the percentages of Asian and other races were low (1.1% and
1%, respectively). The index of qualitative variation for race stood at 63.7, reflecting the mix of
black and white residents in this neighborhood.

Sixty-three percent of Uptown residents in 2000 were born in Louisiana. Approximately half
(50.9%) resided in the same house that they did in 1995; 24.9% lived in a different house but in
the same county as 1995. Taken together, then, these measures show that 75.8% of residents had
lived in Orleans Parish for at least 5 years.

Approximately 13% (13.1%) of residents had not completed high school and 53% had
graduated from college. The employment-related indicators show that approximately 18%
(17.5%) of residents reported a limiting disability and slightly more than one-third (34.9%) were
not in the labor force. Of those in the civilian labor force, 6.1% were unemployed.

The median income of households in this neighborhood stood at $32,259 in 2000; median
family income was $48,952. The poverty rate stood at 23.9%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 56.4 for household income and 52.6
for family income. In 2000, 18.5% of households had no vehicle and 2.4% had no phone.
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Lakeshore. In 2000, the total population of the Lakeshore neighborhood was 3,615. Ninety-
four percent of housing units were occupied; of these, 85.7% were owner-occupied. Twenty-
eight percent of housing units were occupied by only one individual. The median contract rent
was $645 and the median value of owner-occupied housing units was $259,800.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 94.7. Approximately 25%
(25.4%) of residents were over 65 years of age. The economic dependency ratio stood at 101.4
and the median age in the neighborhood was 45.6. The majority of residents were white in 2000:
The percentage reporting this racial category was 96.1; less than 1% (.7%) classified themselves
as black. Hispanics constituted 2.7% and the percentages of Asian and other races were
extremely low (2.1% and .1%, respectively). The index of qualitative variation for race stood at
9.4, reflecting the strikingly low racial diversity in this majority-white neighborhood.

Over 69% (69.4%) of Lakeshore residents in 2000 were born in Louisiana. The percent who
resided in the same house that they did in 1995 was 67.1; 25% lived in a different house but in
the same county as 1995. Taken together, then, these measures show that 92.1% of residents had
lived in Orleans Parish for at least 5 years.

Less than 5% (4.8%) of residents had not completed high school; fully 61.4% indicated that
they had graduated from college. The employment-related indicators show that over 15%
(15.6%) of residents reported a limiting disability and just over 45% (45.1%) were not in the
labor force. Of those in the civilian labor force, only 1.3% were unemployed.

The median income of households in this neighborhood stood at $72,064 in 2000; median
family income was $89,972. The poverty rate stood at 2.7%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 45.3 for household income and 41
for family income. In 2000, 4.1% of households had no vehicle and 0% lacked a phone.

Neighborhoods with 4-8 Feet of Flooding. The next four neighborhoods demonstrate the
diversity of the African-American community in New Orleans. Yet, within these neighborhoods,
significant differences exist. For example, the Tremé, one of the oldest African American
neighborhoods in the country, is also one of the poorest neighborhoods in the city. Milan is a
typical New Orleans neighborhood, with low-income to working-class families living in small
houses. Plum Orchard and Edgelake/Little Woods represent the African-American population’s
move to the East, as development in that area increased. How these four neighborhoods rebuild
are the key to the return to major portions of the African-American community.

Tremé. In 2000, the total population of the Tremé neighborhood was 8,853. Nearly 81%
(80.6%) percent of housing units were occupied; of these, 21.8% were owner-occupied. Slightly
more than one-third (33.7%) of housing units were occupied by only one individual. The median
contract rent was $263 and the median value of owner-occupied housing units was $70,347.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 71.3. Just under 10% (9.6%) of
residents were over 65 years of age. The economic dependency ratio stood at 88.1 and the
median age in the neighborhood was 28.5. A majority of residents were black in 2000: The
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percentage reporting this racial category was 93.1, with only 5.3% classifying themselves as
white. Hispanics constituted 1.5% and the percentages of Asian and other races were low (.1%
and .6%, respectively). The index of qualitative variation for race stood at 17.9, reflecting the
low level of racial diversity in this neighborhood.

Over 91% (91.3%) of Tremé residents in 2000 were born in Louisiana. Over 60% (60.5%)
resided in the same house that they did in 1995; 33% lived in a different house but in the same
county as 1995. Taken together, then, these measures show that over 93% of residents had lived
in Orleans Parish for at least 5 years.

Over 39% (39.1%) of residents had not completed high school and only 8.5% had graduated
from college. The employment-related indicators show that nearly 30% (29.5%) of residents
reported a limiting disability and over half (52.4%) were not in the labor force. Of those in the
civilian labor force, 21.4% were unemployed.

The median income of households in this neighborhood stood at $12,179 in 2000; median
family income was $12,532. The poverty rate stood at 56.9%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 53.5 for household income and 54.8
for family income. In 2000, over half—55.5%--of households had no vehicle and nearly 10%
(9.7%) lacked a phone.

Milan. In 2000, the total population of the Lower Ninth Ward neighborhood was 7,480. Over
83% (83.4%) of housing units were occupied; of these, one-third (33%) were owner-occupied.
Just over 36% (36.3%) of housing units were occupied by only one individual. The median
contract rent was $380 and the median value of owner-occupied housing units was $87,411.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 89.7. Just over 12% (12.6%) of
residents were over 65 years of age. The economic dependency ratio stood at 65.9 and the
median age in the neighborhood was 32.7. The majority of residents were African American in
2000: The percentage reporting this racial category was 74.2 and 22.6% classified themselves as
white. Hispanics constituted 2.5% and the percentages of Asian and other races were extremely
low (1.1% and .9%, respectively). The index of qualitative variation for race stood at 50.4,
reflecting the mix of blacks and whites in this neighborhood.

Over 73% (73.7%) of Milan residents in 2000 were born in Louisiana. Slightly more than
half (50.2%) resided in the same house that they did in 1995; 33.9% lived in a different house
but in the same county as 1995. Taken together, then, these measures show that 84.1% of
residents had lived in Orleans Parish for at least 5 years.

Nearly 28% (27.9%) of residents had not completed high school; but over one-quarter
(26.8%) indicated that they had graduated from college. The employment-related indicators
show that over 27% (27.1%) of residents reported a limiting disability and over 41% (41.4%)
were not in the labor force. Of those in the civilian labor force, 9.3% were unemployed.

The median income of households in this neighborhood stood at $23,193 in 2000; median
family income was $28,718. The poverty rate stood at 28.6%. The level of income inequality in
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the neighborhood, as measured by the Gini coefficient, was 55.1 for household income and 54.2
for family income. In 2000, over one-third (34.4%) of households had no vehicle and 7.1% had
no phone.

Plum Orchard. In 2000, the total population of the Plum Orchard neighborhood was 7,005.
Ninety-one percent of housing units were occupied; of these, 57.4 were owner-occupied. Only
23.9% of housing units were occupied by only one individual. The median contract rent was
$332 and the median value of owner-occupied housing units was $69,252.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 76.6. Just over 12% (12.4%) of
residents were over 65 years of age. The economic dependency ratio stood at 81.9 and the
median age in the neighborhood was 34. The majority of residents were African American in
2000: The percentage reporting this racial category was 93.7 and only 4.6% classified
themselves as white. Hispanics constituted 1.3% and the percentages of Asian and other races
were extremely low (.1% and .5%, respectively). The index of qualitative variation for race stood
at 16.6, reflecting the low level of racial diversity in this African-American neighborhood.

Over 89% (89.1%) of Plum Orchard residents in 2000 were born in Louisiana. Seventy-three
percent resided in the same house that they did in 1995; 24.1% lived in a different house but in
the same county as 1995. Taken together, then, these measures show that 97.1% of residents had
lived in Orleans Parish for at least 5 years.

Over one-quarter% (25.5%) of residents had not completed high school; 16.1% indicated that
they had graduated from college. The employment-related indicators show that over 31%
(31.1%) of residents reported a limiting disability and over 46% (46.8%) were not in the labor
force. Of those in the civilian labor force, 8.5% were unemployed.

The median income of households in this neighborhood stood at $24,474 in 2000; median
family income was $27,486. The poverty rate stood at 33.2%. The level of income inequality in

the neighborhood, as measured by the Gini coefficient, was 47.9 for household income and 45.2
for family income. In 2000, 24.3% of households had no vehicle and 4.8% had no phone.

Edgelake. In 2000, the total population of Edgelake was 44,311. Over 96% (96.1%) of
housing units were occupied; of these, over half (51.4%) were owner-occupied. Over 23%
(23.4%) of housing units were occupied by only one individual. The median contract rent was
$435 and the median value of owner-occupied housing units was $90,632.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 76.2. Just over 7% (7.2%) of
residents were over 65 years of age. The economic dependency ratio stood at 70.4 and the
median age in the neighborhood was 30. These residents included a high percentage of African-
Americans: Nearly 87% (86.8%) reported this racial category and only about 10% (10.2%)
classified themselves as white. Less than 2% (1.6%) were Hispanic and the percentages of Asian
and other races were extremely low (.9% and .6%, respectively). The index of qualitative
variation for race stood at 30.7%, reflecting the relatively low racial diversity in this
predominantly African American neighborhood.
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Over 85% (85.1%) of the East Riverside residents in 2000 were born in Louisiana. Over 57%
(57.6) resided in the same house that they did in 1995; over one-third (35.1%) lived in a different
house but in the same county as 1995. Taken together, then, these measures show that 92.7% of
residents had lived in Orleans Parish for at least 5 years.

Nearly 17% (16.9%) of residents had not completed high school; 23.9% indicated that they
had graduated from college. The employment-related indicators show 18.2% of residents
reported a limiting disability and 32.3% were not in the labor force. Of those in the civilian labor
force, 7.6% were unemployed.

The median income of households in this neighborhood stood at $34,538 in 2000; median
family income was $40,177. The poverty rate stood at 17.4%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 44.4 for household income and 41.2
for family income. In 2000, 15.8% of households had no vehicle and 1.9% had no phone.

Neighborhoods with Eight Feet of Flooding. Two of these last four neighborhoods,
Lakeview and the Lower Ninth Ward, are often depicted as the icons of the Katrina devastation.
And, in many ways, the destruction and damage to these two neighborhoods was the most
severe. The contrast between Lakeview and the Lower Ninth could not be greater: Lakeview’s
residents were nearly all white, the Lower Ninth almost all African-American. Median family
income in Lakeview was $63,940 and for the Lower Ninth, 22,130. The levee failure here
blasted solid brick homes off their foundations and across the street, or drove pouring, violent
streams of water through one’s living room. Driving through Lakeview now, one views the
remains of once sturdy, multi-story brick homes; for months after the flood it was unusual to see
anyone in or near the devastation. In the Lower Ninth, what remains is the debris of wood and
slab houses that have either collapsed or have cascaded into one other. In the blocks nearest the
levee, only the front steps and broken sidewalks remain along with a few items remindful of
former neighborhoods: a child’s toy, someone’s china, or a single necklace. The landscape is
similar to the scouring effects of an F5 tornado. FEMA trailers did not arrive here until May
2006, and even then lacked some utilities. How Lakeview and the Lower Ninth come back will
be part of a major and very public controversy. Yet, it is the story of the other two
neighborhoods, St. Anthony and Gentilly, that may be more telling. Both of these neighborhoods
were more racially integrated than most of the city and, although they did not have the history of
the other neighborhoods, they were areas of the city in which whites and blacks had chosen to
live next door to each other. Both of these neighborhoods housed working- to middle-income
homeowners.

The Lower Ninth Ward. In 2000, the total population of the Lower Ninth Ward
neighborhood was 14,008. Over 86% (86.1%) of housing units were occupied; of these, 59%
were owner-occupied. Just over 25% (25.6%) of housing units were occupied by only one
individual. The median contract rent was $289 and the median value of owner-occupied housing
units was $52,114.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 82. Fourteen percent of
residents were over 65 years of age. The economic dependency ratio stood at 91.9 and the
median age in the neighborhood was 32.4. The majority of residents were African American in
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2000: The percentage reporting this racial category was 98.6 and less than 1% (.5%) classified
themselves as white. Hispanics constituted .5% and the percentages of Asian and other races
were extremely low (0% and .2%, respectively). The index of qualitative variation for race stood
at 4.2, reflecting the extremely low level of racial diversity in this African-American
neighborhood.

Nearly 92% (91.9%) of Lower Ninth Ward residents in 2000 were born in Louisiana. Over
73% (73.5%) resided in the same house that they did in 1995; 23.5% lived in a different house
but in the same county as 1995. Taken together, then, these measures show that 96.0% of
residents had lived in Orleans Parish for at least 5 years.

Over 40% (40.3%) of residents had not completed high school; only 6.9% indicated that they
had graduated from college. The employment-related indicators show that nearly 31% (30.9%)
of residents reported a limiting disability and just over half (52.1%) were not in the labor force.
Of those in the civilian labor force, over 13% (13.5%) were unemployed.

The median income of households in this neighborhood stood at $19,281 in 2000; median
family income was $22,130. The poverty rate stood at 36.4%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 48 for household income and 44.8
for family income. In 2000, nearly one-third (32.4%) of households lacked a vehicle and 6.4%
had no phone.

St. Anthony. In 2000, the total population of the St. Anthony neighborhood was 5,318. Over
86% (86.8%) percent of housing units were occupied; of these, 57.5% were owner-occupied.
Over 30% (30.9%) of housing units were occupied by only one individual. The median contract
rent was $408 and the median value of owner-occupied housing units was $74,144.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 88. Just under 14% (13.7%) of
residents were over 65 years of age. The economic dependency ratio stood at 65.6 and the
median age in the neighborhood was 34. A majority of residents were African American in 2000:
The percentage reporting this racial category was 58.6 but one-third (33%) classified themselves
as white. Hispanics constituted 5.6% and the percentages of Asian and other races were higher
than in many other sampled neighborhoods (4.1% and 2.1%, respectively). The index of
qualitative variation for race stood at 68.7, reflecting the high level of racial diversity in this
neighborhood.

Over 79% (79.4%) of St. Anthony residents in 2000 were born in Louisiana. Approximately
59% (59.1%) resided in the same house that they did in 1995; 25.1% lived in a different house
but in the same county as 1995. Taken together, then, these measures show that 84.2% of
residents had lived in Orleans Parish for at least 5 years.

Approximately 18% (18.1%) of residents had not completed high school; 23% indicated that
they had graduated from college. The employment-related indicators show that over 20%
(20.7%) of residents reported a limiting disability and slightly less than one-third (32.3%) were
not in the labor force. Of those in the civilian labor force, 7.1% were unemployed.
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The median income of households in this neighborhood stood at $29,697 in 2000; median
family income was $35,041. The poverty rate stood at 20.6%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 44.2 for household income and 40.7
for family income. In 2000, 16.9% of households had no vehicle and 1.9% lacked a telephone.

Gentilly Terrace. In 2000, the total population of the Gentilly Terrace was 10,542. Over 93%
(93.3%) of housing units were occupied; of these, 68.7% were owner-occupied. Approximately
30% (30.3%) of housing units were occupied by only one individual. The median contract rent
was $398 and the median value of owner-occupied housing units was $85,798.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 80.1. Approximately 12%
(12.2%) of residents were over 65 years of age. The economic dependency ratio stood at 70 and
the median age in the neighborhood was 36.3. The majority of residents were African American
in 2000: Seventy point two percent reported this racial category and less than 26.5% classified
themselves as white. Three percent were Hispanic and the percentages of Asian and other races
were extremely low (.5% and 1.1%, respectively). The index of qualitative variation for race
stood at 55.3, reflecting the mix of blacks and whites in this neighborhood.

Over 86% (86.5%) of Gentilly Terrace residents in 2000 were born in Louisiana. The percent
who resided in the same house that they did in 1995 was 64.3; over 28% (28.7%) lived in a
different house but in the same county as 1995. Taken together, then, these measures show that
93% of residents had lived in Orleans Parish for at least 5 years.

Approximately 16% (16.3%) of residents had not completed high school; only 27.2%
indicated that they had graduated from college. The employment-related indicators show that
over 20% (20.8%) of residents reported a limiting disability and just over 36% (36.2%) were not
in the labor force. Of those in the civilian labor force, 5.7% were unemployed.

The median income of households in this neighborhood stood at $33,137 in 2000; median
family income was $39,866. The poverty rate stood at 16.1%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 44.1 for household income and 42
for family income. In 2000, 15.8% of households had no vehicle and 2% lacked a telephone.

Lakeview. In 2000, the total population of the Lakeview neighborhood was 9,875. Over 94%
(94.2%) of housing units were occupied; of these, 69.5% were owner-occupied. Over 35%
(35.1%) of housing units were occupied by only one individual. The median contract rent was
$627 and the median value of owner-occupied housing units was $168,863.

Turning to the composition of the population, we find that, among individuals 20-64 years of
age, the sex ratio (the number of males per 100 females) stood at 87.9. Nineteen percent of
residents were over 65 years of age. The economic dependency ratio stood at 69.2 and the
median age in the neighborhood was 39.5. The majority of residents were white in 2000: The
percentage reporting this racial category was 96.9 and less than 1% (.7%) classified themselves
as black. Hispanics constituted 3.7% and the percentages of Asian and other races were
extremely low (.8% and .6%, respectively). The index of qualitative variation for race stood at
7.4, reflecting the strikingly low racial diversity in this majority-white neighborhood.
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Over 75% (75.3%) of Lakeview residents in 2000 were born in Louisiana. The percent who
resided in the same house that they did in 1995 was 57.4; 23.2% lived in a different house but in
the same county as 1995. Taken together, then, these measures show that 80.6% of residents had
lived in Orleans Parish for at least 5 years.

Only about 7% (7.2%) of residents had not completed high school; 49.9% indicated that they
had graduated from college. The employment-related indicators show that over 17% (17.4%) of
residents reported a limiting disability and just over 34% (34.1%) were not in the labor force. Of
those in the civilian labor force, only 2% were unemployed.

The median income of households in this neighborhood stood at $50,173 in 2000; median
family income was $63,940. The poverty rate stood at 4.9%. The level of income inequality in
the neighborhood, as measured by the Gini coefficient, was 43.3 for household income and 37.3
for family income. In 2000, 8.5% of households lacked vehicles and less than 1% (.7%) had no
telephone.

5.1.3 Post Katrina. This sub-section reports on life post-Katrina within Orleans Parish. To
do so, it provides a qualitative overview of what daily life is like for someone living in or
attempting to return to their neighborhood as written by a team member who is a resident of New
Orleans and experienced nearly four feet of water in her home. Subsequent sections then provide
quantitative demographic profiles using the same flooded areas as in the pre-Katrina section.

A Day in the Post-Disaster Life of Residents. What is difficult for people not living in New
Orleans to understand is the unremitting difficulty of everyday life. It began with the evacuation
and the de-population and continues to the present nearly nine months later. It is the near
constant struggle to get institutions and services to respond. While major conferences were held
in New Orleans in the fall of 2005 to develop plans for the future of the city, the average citizen
was interested in short-term issues such as electricity, FEMA monies, insurance reimbursement,
and hooked-up FEMA travel trailers. Negotiating these systems amounted to full-time jobs. The
following examples illustrate the daily trials and tribulations of residents:

e [nsurance: there was a felt disparity in the insurance companies’ responses to individuals
and families in neighborhoods, for those fortunate enough to have insurance. The story
many heard was that if you lived in Lakeview, had a particular insurance company, the
adjustors did not even come out to view your property--they just wrote a check which
many received in October. Other residents had to provide detail for their companies about
loss of contents that proved almost impossible given the state of their homes or the effort
required to return to the flooded areas. The average wait for reimbursement was 8 to 10
weeks after the independent adjustors filed the paperwork. During this time, residents
expressed uncertainty about what they would actually receive from their insurance
claims. Many reportedly waited nearly six months for their checks before they could
begin to work on their homes. Even after the initial award, some homeowners found it
necessary to file appeals with their insurance companies which took additional time,
resources, and effort. The insurance struggle is one example of the negotiations with
bureaucratic systems that individuals confront every day among the complex interactions
of recovery in post-Katrina.
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e Making decisions: once the flood checks came, there was little consistent information in
deciding what to do with them. Residents now had money, but they had to make
decisions that would affect themselves and their property with little or no support. Should
you pay off your mortgage and get an SBA loan? Should you keep the check in escrow
with your bank? Some homeowners felt pressure to pay off their mortgage. To be eligible
for an SBA loan after the mortgage was paid your lending institution had to sign a form
that said they required the borrower to pay off the loan. Some lending institutions did not
have that policy (requiring the borrower to pay off the mortgage) and after the
homeowner paid off the mortgage, they were no longer eligible for SBA funding.
Homeowners had to make difficult choices. Some still have their money in escrow, but
are not working on restoring their homes. Some immediately paid off their homes and are
working their way through cumbersome SBA processes to rebuild their homes or
purchase another home, often at a significant distance from the offices they need to
access to do so.

o Getting your FEMA trailer: for many people, this process will remain in residents’
memories as the most difficult, surreal, and irrational part of the recovery. Many
residents signed up for FEMA trailers early in October, and were told that would arrive in
three to four weeks. They didn’t. Or, if they did, there were no hook-ups for electricity.
Or, there was electricity, but no trailer. Or, there was a trailer, electricity, but no sewer
hook up. And in many cases, there was everything in place, but it took a month to get the
keys to the trailer delivered. People traded information and phone numbers about who to
contact. They moved electrical poles themselves so that they were in the right place.
People broke into their own trailers and hooked up generators when they could not get
electricity. The only successful, nearly immediate recourse appeared to be to contact one
of the local television stations and make your case. If the television station thought that it
was a good story, it appeared on the news and, more importantly, the television station
contacted FEMA and the contractors. This strategy seemed to work. Another strategy
was to paint your struggle on your trailer. One couple, on a major boulevard painted, “we
need electricity,” on the side of their trailer. The next day, they did. Another strategy was
to spend your days calling every FEMA and contractor number available. This strategy
sometimes worked over a period of time, but it could take weeks or months. The other
part to this strategy was that there were few land telephone lines, so for this strategy, a
person would use up their cell phone minutes very quickly. Now, some citizens are
finding out that the gas lines were not checked and many of the trailers may, in fact, be
dangerous. The subtext of all of this is that there appeared to be no recourse--people left
message after message with FEMA or with the contractors—but to no avail. Nearly nine
months after the storm, residents are still waiting on trailers, hook-ups, and keys. The
amount of time and energy it took to actually get a trailer cannot be measured.

o Feeling vulnerable: the trailer in the yard or in one of the few trailer parks in the area
poses additional concerns, especially during the traditional spring storms and hurricane
season. When there is a thunderstorm, there is fear among trailer residents about what
they will do when the weather reports warn, “Do not stay in your trailer, go outside and
lie on the ground and cover your head.” The 60,000+ trailer residents in Louisiana are
living in dangerous situations with very little help or information.
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e Living with devastation: is another aspect of daily life for people in New Orleans. In a
city that was eighty percent flooded, there are few places that do not have a physical
reminder of the event. In some neighborhoods, there are few remnants of the storm.
Everyone is back and you have to look closely to see the reminders of the storm such as
the water line or the law enforcement markings. People who are back do not necessarily
have the same everyday life. Some residents are able to go home to all their possessions
just as they left them August 29, 2005. But others go home to their FEMA trailer (usually
8 ft by 30ft) or a strange apartment with unfamiliar furniture.

o Vulnerability: for most of the neighborhoods, the devastation is very close. In some
blocks, there may be one trailer with the lights on surrounded by only empty houses. Or,
one-half of a street may be occupied, but the other half stands empty. At night, the wind
blows the doors shut in empty houses, windows bang, and the ever present debris blows
down the street. Some houses have been gutted with the debris on the curb; other houses
are still full of flood-damaged contents. Neighbors report they have delayed their return
because of the isolation of their trailer in their neighborhood; women in particular report
feeling vulnerable in areas that lack land line telephones and where cell phones did not
and still do not always function properly as late as May 2006.

o Visible reminders: another constant of everyday life is the debris and the trash. Residents
have learned that there are different kind of debris — the white debris (old refrigerators,
washers, dryers, dishwashers) and the other debris (sheetrock, plaster, floor slats, and
insulation). This debris can be on the curb for a long time, until it gets on the list to be
picked up. Early in the storm, trash was picked up by subcontractors with the federal
government. While this was slow and frustrating, the trash eventually was removed. Now
the city’s subcontractor, Waste Management, is picking up the trash. This means some
delay — the trash often sits in the heat for days adding to the unsafe unsanitary conditions.

e Physical losses: part of the devastation is what is no longer there. Driving through the
Lower 9th Ward, it is apparent that whole blocks were literally washed away. What
remains are the stoops and the foundation. Residents come back to their homes and
lovingly place a statue of the Virgin Mary, a few urns, or other memorabilia to
commemorate their homes. In many neighborhoods, there are many community places
that are not open. The buildings are still there, but these businesses, churches, and
community centers are still not open. Everyday residents drive by their favorite
restaurants or coffee shops that remain closed.

e Social losses: 1t is just not the physical loss; it is also the loss of part of each community.
In every neighborhood, people have moved away. People who have lived next door to
each other for decades are no longer there. In a city, where families often live next to
each other, they are separated, sometimes by hundreds of miles. Whole neighborhoods
are missing and the cultural and history that defines them is gone as well.

e Daily survival: everything takes longer and, much of everyday life seems altered. To go
to the grocery store, you often have to drive to unfamiliar neighborhoods to shop in stores
where you don’t know where anything is which always takes longer than before Katrina.
To get gas, you might have to drive to Metairie from the city itself or all the way
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Uptown. To find a land phone, fax machine, or copy machine, you have stand in line in
Metairie or Uptown. Because so many lost their homes, they also no longer have a
washer and dryer. The few laundromats that are open are over-crowded. To change your
oil, you must rise early to get in line before 7 a.m. Some days, daily survival means
having to choose between going to work or getting food, gas, or clean clothes.

e June I is coming: finally, each day the residents of New Orleans are aware that the next
hurricane season is fast approaching. As they hurry to work on their homes, they wonder
if they have made the right decision. Will the levees hold?

Historical and Cultural Consequences. Much of the information on historical and cultural
consequences was unavailable for this report despite requests to appropriate agencies and
officials. Anecdotal evidence can be found from Internet media searches, such as these excerpted
overviews from the New York Times and the New Orleans Times Picayune: (as cited in
(http://www.heritagepreservation.org/PROGRAMS/KatrinaLA.HTM, accessed May 15, 2006)

e March 19 New York Times article: Music Landmark Caught in Tug of Priorities After
Storm NEW ORLEANS, March 16 — The doors of the deserted Milne Boys Home flap
open in the wind, and anyone who cares to brave the dank interior here in the heart of the
drowned Gentilly neighborhood can find crumbling logbooks noting who visited in the
early 1900's and yellowing sheet music in the attic. Many wonder if the Milne Boys
Home, which was damaged by floodwaters after Hurricane Katrina, will have a place in
the new New Orleans. A bronze plaque on the weather-beaten facade announces that
Milne is "A Landmark of American Music," but it hardly looks the part, taking its place
among the city's once-grand buildings ruined by floodwater after Hurricane Katrina.
Nonetheless, what happens to this 11-acre campus of wide lawns and oak trees is of more
than casual interest to many people here because of its ties to Louis Armstrong, arguably
this city's most famous native son.

e March 15 Times-Picayune article: Ain't That a Shame. State museum officials trying to
save musical treasures from the flooded home of rock 'n' roll pioneer Fats Domino. Fats
Domino's Katrina-flooded house sat gutted and full of treasures Tuesday as a crew from
the Louisiana State Museum arrived in the Lower 9th Ward to salvage the beloved
musician's two Steinway grand pianos and a smaller electric Wurlitzer piano that sat at
the foot of his big bed, next to a huge jar of pickled pigs feet. The museum is negotiating
with the Domino family to save the pianos from further deterioration and include them in
a planned national touring exhibit about the August hurricane and subsequent flooding,
said Greg Lambousy, director of collections for the museum. Domino was rescued by
boat Aug. 29 as the floodwaters rose in his neighborhood.

Social Context. Orleans Parish had a 1980 population of 557,927, over one hundred
thousand persons more than the number of people 2004. In conjunction with the hurricane event,
the historic population dynamics are likely to be extenuated. Poverty has been a long term
condition for many areas of New Orleans, with 27.9 percent (23.4 percent in 2004) of the
population living in poverty in 2004. This is much higher compared to the 12.4 percent national
figure and the state of Louisiana’s 19.4 percent. Flood waters inundated eight of the ten poorest
neighborhoods in New Orleans, along with a sizable portion of the metropolitan area. Flood
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water disproportionately hit poor areas, with 21 percent of the households in damaged areas
being below poverty level as compared to 15 percent of the population of area living in non-
flooded areas. Income and race variables intersect as the two conditions do in many communities
in the United States. Being African-American increases one’s chance of being poor. In New
Orleans, the median income for white households was $61,000 a year in 2000. Comparatively,
the median of income for African-American was $25,000. There are a number of dynamics that
could be involved in income. Influxes of low wage labor may result in a new set of unskilled
working class groups staying in the city. Those experiencing property damage and storm related
job loss may also confront financial burden and increasing their chances to being or becoming
poor.

Though decreasing in population since 1980, the poverty rate had decreased over all in the
metropolitan area, an indication that there an upwardly mobility of African-Americans in the
metropolitan area. Many of the predominantly African American neighborhoods that were
flooded provided an affordable residential place which fosters upward mobility for this segment
of the population. With these places flooded, the areas where upward mobility occurs in the
African-American community no longer exist. Many of the evacuees who remain outside the city
are African-American.

Housing has been a long standing issue in the New Orleans community, with high
concentrations of poor and African Americans in specific locations in the city. Much of that
concentration is related to public housing. Flooded public housing neighborhoods were
predominantly composed of African Americans. Housing units in neighborhoods such as
Iberville, St. Bernard Area, and Florida Projects were over 90 percent occupied by renters. All of
these areas experienced extensive flood damage after the Hurricane and were evacuated. Overall,
a high percentage of the flooded housing units were rental property which reduces the likelihood
that resident were insured or have been offered alternate housing within the city. It is not clear if
or when the areas within the neighborhoods will be rebuilt within the next few years. The future
of affordable housing is also uncertain.

In comparison to the population under 65 years of age, older populations have a more
difficult time with evacuations, response and evacuations, as well as dealing with recovery
issues. While the overall age of the population of Orleans Parish is not substantially different
than other parishes, some areas of the parishes hit heavily by flooding had over a quarter of their
population over the age of 65. Disabled populations are also vulnerable the events related to
disasters. As might be expected, neighborhoods with higher percentages of older persons also
have higher number of disabled persons. There are many anecdotal accounts in the media about
problems of evacuating the elderly and disabled. Mortality data of Katrina victims clearly
indicates that being elderly increases the likelihood being killed by the event. Initial analysis of
300 deaths accounted for by the State coroner indicated Katrina victims were on average over 70
years old. The abilities of the elderly and person with disabilities to return are unknown; it is
expected that the lower incomes among these groups will compromise their ability to return. For
the elderly, who may have lived in their homes for a lifetime, the loss will be keenly
experienced.
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Repopulation figures for Orleans Parish vary. Estimates made by the Rand Corporation
indicated that the population of the parish was, as of December 2005, approximately 91,000.
These estimates indicated that the parish population was 155,000 in March 2006, as basic repairs
and stabilization of housing are completed, public services and infrastructure are restored, and
schools and universities reopen. The Louisiana Redevelopment Authority estimated the March
2006 population of Orleans Parish to be 181,000 persons. Subsequently, repopulation starts to
slow: One year Post Katrina, in September 2006, Rand estimates a population of about 198,000.
Three years after the storm, the estimated New Orleans population is about 272,000— or about
56 percent of the pre-Katrina population. Normally, most rebuilding has been completed in most
communities hit by disaster; the catastrophic effects of this flood suggest dramatic and
permanent change for the people, culture and history of New Orleans.

Observations of the Repopulation of New Orleans. The observational analysis conducted for
this study provides detail information for each sampled neighborhood. Following the structure of
our discussion of pre-Katrina neighborhoods, we organize this according to the level of flooding
that neighborhoods experienced.

Neighborhoods with No Reported Flooding. The description of these neighborhoods clearly
points to a high level of re-occupancy, regardless of the pre-Katrina income level of the
neighborhood.'® West Riverside, which enjoyed the highest reported median income and the
highest value of occupied hosing, also demonstrates the highest rate of occupancy.

East Riverside. The sampled block group for the East Riverside neighborhood experienced
an average level of flooding (across blocks) of 0 feet, placing it the lowest category of flooding;
it lies in the lowest quartile of socioeconomic status. The results from our fieldwork show that
73.7% of the structures in this neighborhood are currently occupied, with another 2.9% having
people living in trailers on the site. In less than 1% of cases (0.7%) did we see trailers without
signs of occupancy. In 9.5% of the structures, no trailer exists but some initial repair has been
done. Just over 13.1% of structures show no signs of either re-occupancy or repair—thus, appear
to be abandoned at this point. According to 2000 census figures, the vacancy rate for housing
units was 22% and the median year in which houses were built was 1939.

St. Thomas. The sampled block group for the St. Thomas neighborhood experienced an
average level of flooding (across blocks) of 0 feet, placing it the lowest category of flooding; it
lies in the second quartile of socioeconomic status (thus, above the mean). The results from our
fieldwork show that 85.1% of the structures in this neighborhood are currently occupied, with
another 2.3% having people living in trailers on the site. In 0% of cases, we saw trailers without
signs of occupancy. In 4.6% of the structures, no trailer exists but some initial repair has been
done. Another 8% of structures show no signs of either re-occupancy or repair—thus, appear to
be abandoned at this point. According to 2000 census figures, the vacancy rate for housing units
was 15.9% and the median year in which houses were built was 1939. However, the relocation of
the public housing units were not taken into consideration for this discussion. It should be noted
that although the St. Thomas neighborhood did not include the St. Thomas project itself, but the
Census figures for the entire neighborhood are no longer accurate.
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Irish Channel. The sampled block group for the Irish Channel neighborhood experienced an
average level of flooding (across blocks) of 0 feet, placing it the lowest category of flooding; it
lies in the third quartile of socioeconomic status (thus, above the mean). The results from our
fieldwork show that 86.3% of the structures in this neighborhood are currently occupied, with
another 0.4% having people living in trailers on the site. In 0.4% of cases, we saw trailers
without signs of occupancy. In 4.7% of the structures, no trailer exists but some initial repair has
been done. Another 8.3% of structures show no signs of either re-occupancy or repair—thus,
appear to be abandoned at this point. According to 2000 census figures, the vacancy rate for
housing units was 13.1% and the median year in which houses were built was 1939.

West Riverside. The sampled block group for the West Riverside neighborhood experienced
an average level of flooding (across blocks) of 0 feet, placing it the lowest category of flooding;
it lies in the highest quartile of socioeconomic status (thus, above the mean). The results from the
fieldwork show that 94.8% of the structures in this neighborhood are currently occupied, with
another 0% having people living in trailers on the site. In 0% of cases, the team saw trailers
without signs of occupancy. In 0.6% of the structures, no trailer exists but some initial repair has
been done. Another 4.5% of structures show no signs of either re-occupancy or repair—thus,
appear to be abandoned at this point. According to 2000 census figures, the vacancy rate for
housing units was 10.2% and the median year in which houses were built was 1939.

Neighborhoods with Less Than Two Feet of Flooding. Again, in these neighborhoods, there
is a high rate of occupancy. As with West Riverside, the Garden District, which reported the
highest income and occupied housing values pre-Katrina, also has the highest rate of occupancy
(with nearly all structures occupied). St. Claude, with less than two feet of water, does not appear
at first glance to have returned at the same rate as the other neighborhoods in this stratum. This
was a very poor neighborhood pre-Katrina and had almost a nearly-23% vacancy rate. This
particular neighborhood, near Poland Ave and the Industrial Canal, seems to be returning more
slowly.

St Claude. The sampled block group for the St. Claude neighborhood experienced an
average level of flooding (across blocks) of 0.6 feet, placing it the second category of flooding; it
lies in the lowest quartile of socioeconomic status. The results from the fieldwork show that
45.2% of the structures in this neighborhood are currently occupied, with another 2.7% having
people living in trailers on the site. In 1.1% of cases, researchers saw trailers without signs of
occupancy. In 7.5% of the structures, no trailer exists but some initial repair has been done.
Another 43.5% of structures show no signs of either re-occupancy or repair—thus, appear to be
abandoned at this point. According to 2000 census figures, the vacancy rate for housing units
was 22.8% and the median year in which houses were built was 1941.

Leonidas. The sampled block group for the Leonidas neighborhood experienced an average
level of flooding (across blocks) of 1.2 feet, placing it the second category of flooding; it lies in
the second quartile of socioeconomic status. The results from the fieldwork show that 87.9% of
the structures in this neighborhood are currently occupied, with another 6.0% having people
living in trailers on the site. In 0% of cases, researchers saw trailers without signs of occupancy.
In 2% of the structures, no trailer exists but some initial repair has been done. Another 4% of
structures show no signs of either re-occupancy or repair—thus, appear to be abandoned at this
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point. According to 2000 census figures, the vacancy rate for housing units was 13.7% and the
median year in which houses were built was 1939.

Central City. The sampled block group for the Central City neighborhood experienced an
average level of flooding (across blocks) of 0.7 feet, placing it the category of > 0 and less than
2 feet of flooding (the second flooding stratum) and the third quartile of socioeconomic status
(thus, above the median for socioeconomic status). The results from the fieldwork show that
76% of the structures in this neighborhood are currently occupied, with another 3.4% having
people living in trailers on the site. In less than 1% of cases (0,6%) did researchers see trailers
without signs of occupancy. In 1.1% of the structures, no trailer exists but some initial repair has
been done. More than one-quarter (28%) show no signs of either re-occupancy or repair—thus,
appear to be abandoned at this point. According to 2000 census figures, the vacancy rate for
housing units was 20% and the median year in which houses were built was 1939.

Garden District. The sampled block group for the Garden District neighborhood experienced
an average level of flooding (across blocks) of 0.1 feet, placing it the second of the five cate-
gories of flooding; it lies in the highest quartile of socioeconomic status. The results from the
fieldwork show that 99.4% of the structures in this neighborhood are currently occupied, with
0% having people living in trailers on the site. In no case did researchers see trailers without
signs of occupancy. In 0% of the structures, no trailer exists but some initial repair has been
done. Just under 1% (0.6%) of the structures show no signs of either re-occupancy or repair—
thus, appear to be abandoned at this point. According to 2000 census figures, the vacancy rate
for housing units was 12.8% and the median year in which houses were built was 1945.

Neighborhoods with Two to Four Feet of Flooding. These neighborhoods tell a different
story than the previous two groups. They are “coming back,” but more slowly than the previous
two groups. From initial observations to the review of these neighborhoods, it is suggested that
these neighborhoods should be watched closely for further development. The analysis suggests
that they have the potential to return completely.

Bayou St. John. The sampled block group for the Bayou St. John neighborhood experienced
an average level of flooding (across blocks) of 4 feet, placing it the category of 2-4 feet of flood-
ing; it lies in the lowest socioeconomic status stratum. The results from the fieldwork show that
57.9% of the structures in this neighborhood are currently occupied, with another 3.2% having
people living in trailers on the site. In no case did researchers see trailers without signs of occu-
pancy. In 10.9% of the structures, no trailer exists but some initial repair has been done. More
than one-quarter (28%) show no signs of either re-occupancy or repair—thus, appear to be
abandoned at this point. According to 2000 census figures, the vacancy rate for housing units in
this block group was 10.2% and the median year in which houses were built was 1942.

Fairgrounds. The sampled block group for the Fairgrounds neighborhood experienced an
average level of flooding (across blocks) of 3.2 feet, placing it the third of the five categories of
flooding; it lies in the second quartile of socioeconomic status. The results from the fieldwork
show that 60.4% of the structures in this neighborhood are currently occupied, with another
7.4% having people living in trailers on the site. In 1.3% of cases, researchers saw trailers
without signs of occupancy. In 19.6% of the structures, no trailer exists but some initial repair
has been done. Just over 11.3% of structures show no signs of either re-occupancy or repair—
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thus, appear to be abandoned at this point. According to 2000 census figures, the vacancy rate
for housing units was 12% and the median year in which houses were built was 1945.

Uptown. The sampled block group for the Uptown neighborhood experienced an average
level of flooding (across blocks) of 3.5 feet, placing it the third category of flooding; it lies in the
third quartile of socioeconomic status (thus, above the mean). The results from the fieldwork
show that 68.9% of the structures in this neighborhood are currently occupied, with another
3.3% having people living in trailers on the site. In 1.1% of cases, researchers saw trailers
without signs of occupancy. In 8.2% of the structures, no trailer exists but some initial repair has
been done. Another 18.6% of structures show no signs of either re-occupancy or repair—thus,
appear to be abandoned at this point. According to 2000 census figures, the vacancy rate for
housing units was 10.2% and the median year in which houses were built was 1941.

Lakeshore. The sampled block group for the Lakeshore neighborhood experienced an
average level of flooding (across blocks) of 2.4 feet, placing it the third category of flooding; it
lies in the highest quartile of socioeconomic status. The results from the fieldwork show that
86% of the structures in this neighborhood are currently occupied, with 0% having people living
in trailers on the site. In 6% of cases, researchers saw trailers without signs of occupancy. In
4.7 % of the structures, no trailer exists but some initial repair has been done. Another 3.4% of
structures show no signs of either re-occupancy or repair—thus, appear to be abandoned at this
point. According to 2000 census figures, the vacancy rate for housing units was 8.5% and the
median year in which houses were built was 1960.

Neighborhoods with Four to Eight Feet of Flooding. These neighborhoods are returning at
an uneven rate. As noted above, they represent the diversity of the African-American commu-
nity. The neighborhoods in this section that have the lowest rate of return are the neighborhoods
with the higher incomes ( Plum Orchard and Edgelake). In these neighborhoods which are much
more spread out than either Tremé or Milan, the distance between occupancy appears greater.

Tremé. The sampled block group for the Tremé neighborhood experienced an average level
of flooding (across blocks) of 4.1 feet, placing it the third category of flooding; it lies in the
lowest quartile of socioeconomic status. The results from the fieldwork show that 17.3% of the
structures in this neighborhood are currently occupied, with another 1% having people living in
trailers on the site. In 2.1% of cases, researchers saw trailers without signs of occupancy. In 11%
of the structures, no trailer exists but some initial repair has been done. Another 68.6% of
structures show no signs of either re-occupancy or repair—thus, appear to be abandoned at this
point. According to 2000 census figures, the vacancy rate for housing units was 30.2% and the
median year in which houses were built was 1939.

Milan. The sampled block group for the Milan neighborhood experienced an average level of
flooding (across blocks) of 5.7 feet, placing it the fourth category of flooding; it lies in the
second quartile of socioeconomic status. The results from the fieldwork show that 9.1% of the
structures in this neighborhood are currently occupied, with another 5.2% having people living
in trailers on the site. In 3.2% of cases, researchers saw trailers without signs of occupancy. In
50.6% of the structures, no trailer exists but some initial repair has been done. Another 31.8% of
structures show no signs of either re-occupancy or repair—thus, appear to be abandoned at this
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point. According to 2000 census figures, the vacancy rate for housing units was 10.5% and the
median year in which houses were built was 1939.

Plum Orchard. The sampled block group for the Plum Orchard neighborhood experienced
an average level of flooding (across blocks) of 6.3 feet, placing it the third category of flooding;
it lies in the third quartile of socioeconomic status (thus, above the mean). The results from the
fieldwork show that 1.5% of the structures in this neighborhood are currently occupied, with
another 5.4% having people living in trailers on the site. In 8.9% of cases, researchers saw
trailers without signs of occupancy. In 47% of the structures, no trailer exists but some initial
repair has been done. Another 37.1% of structures show no signs of either re-occupancy or
repair—thus, appear to be abandoned at this point. According to 2000 census figures, the vacan-
cy rate for housing units was 7.8% and the median year in which houses were built was 1966.

Edgelake. The sampled block group for the Edgelake neighborhood experienced an average
level of flooding (across blocks) of 7.5 feet, placing it the fourth of the five categories of
flooding; it lies in the highest quartile of socioeconomic status. The results from the fieldwork
show that 4.5% of the structures in this neighborhood are currently occupied, with another
11.6% having people living in trailers on the site. In 7.9% of cases, researchers saw trailers
without signs of occupancy. In 57.6% of the structures, no trailer exists but some initial repair
has been done. Just over 18.4% of structures show no signs of either re-occupancy or repair—
thus, appear to be abandoned at this point. According to 2000 census figures, the vacancy rate
for housing units was 2.2% and the median year in which houses were built was 1976.

Neighborhoods with More than Eight Feet of Flooding. These neighborhoods are the most
devastated; not surprisingly, they demonstrate the lowest rate of occupancy. The Lower Ninth
Ward remains distinct, in that less gutting and salvaging has been done here than in any other
sampled neighborhood. The sampled block group of the Lower Ninth was one that was almost
completely destroyed by the over-topping of the levees and the subsequent storm surge. From
other observations, we know that gutting has occurred in some parts of the Lower Ninth. And,
from observation and other reports, some residents, at very serious risk to themselves have
returned to live in the neighborhood.

Lower Ninth. The sampled block group for the Lower Ninth Ward neighborhood
experienced an average level of flooding (across blocks) of 9.6 feet, placing it the highest
category of flooding; it lies in the lowest quartile of socioeconomic status. The results from the
fieldwork show that 0% of the structures in this neighborhood are currently occupied, with
another 0% having people living in trailers on the site. In no cases did researchers see trailers
with signs of occupancy. Researchers observed no structures at which no trailer existed but some
initial repair has been done. Thus, 100% of structures have no signs of either re-occupancy or
repair—they appear to be abandoned at this point. Field workers were unable to drive through
some streets in the sampled block group; they were closed due to the continued presence of
debris. According to 2000 census figures, the vacancy rate for housing units was 10.7% and the
median year in which houses were built was 1952.

St. Anthony. The sampled block group for the St. Anthony neighborhood experienced an
average level of flooding (across blocks) of 9.6 feet, placing it the highest category of flooding;
it lies in the second quartile of socioeconomic status (thus, above the mean). The results from the
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fieldwork show that 0% of the structures in this neighborhood are currently occupied, with
another 0.4% having people living in trailers on the site. In 13.9% of cases, researchers saw
trailers with signs of occupancy. In 38.5% of the structures, no trailer exists but some initial
repair has been done. Another 47.1% of structures show no signs of either re-occupancy or
repair—thus, appear to be abandoned at this point. According to 2000 census figures, the vacan-
cy rate for housing units was 4.3% and the median year in which houses were built was 1954.

Gentilly Terrace. The sampled block group for the Gentilly Terrace neighborhood experi-
enced an average level of flooding (across blocks) of 8.1 feet, placing it the highest of the five
categories of flooding; it lies in the third quartile of socioeconomic status (thus, it lies above the
mean). The results from the fieldwork show that 0% of the structures in this neighborhood are
currently occupied, with 2.9% having people living in trailers on the site. In 14.1% of cases,
researchers saw trailers with signs of occupancy. In 41.5% of the structures, no trailer exists but
some initial repair has been done. Another 41.5% of structures show no signs of either re-
occupancy or repair—thus, appear to be abandoned at this point. According to 2000 census
figures, the vacancy rate for housing units was 3.6% and the median year in which houses were
built was 1951.

Lakeview. The sampled block group for the Lakeview neighborhood experienced an average
level of flooding (across blocks) of 10.6 feet, placing it the highest category of flooding; it lies in
the highest quartile of socioeconomic status. The results from the fieldwork show that 0% of the
structures in this neighborhood are currently occupied, with 3.6% having people living in trailers
on the site. In 0.4% of cases, researchers saw trailers with signs of occupancy. In 48.4% of the
structures, no trailer exists but some initial repair has been done. Another 47.6% of structures
show no signs of either re-occupancy or repair—thus, appear to be abandoned at this point.
According to 2000 census figures, the vacancy rate for housing units was 4.9% and the median
year in which houses were built was 1956.

Observational Analysis of the 20 Sampled Neighborhoods. Several key findings and impli-
cations emerge from our observational analysis of repopulation. First, it underscores the degree
to which the repopulation picture remains extremely fluid: in the five-week period during which
the team made observations, the picture shifted slightly within some neighborhoods. Clearly,
neighborhood residents continue to make re-occupancy decisions. Findings and a preliminary
discussion of their implications are presented next. Observations have limitations due to their
static nature, that is, they capture a moment in time. Different time sampling may have produced
potentially different results.

Key Preliminary Findings

1. In general, neighborhoods that received little or no flooding—regardless of socioeco-
nomic status--have returned to near-pre-Katrina levels of occupancy. Yet,