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I. INTRODUCTION

1. This report presents the results of a study conducted by G.E.C., Inc. (Gulf Engineers &
Consultants, Inc.) for the New Orleans District (NOD), U.S. Army Corps of Engineers
(USACE), concerning depth-damage relationships for structures, contents, and vehicles and
content-to-structure value ratios for residential and nonresidential structures in Jefferson and
Orleans Parishes. These relationships and ratios, which are based on typical residential and
commercial structures found in the parishes, will be used as a basis for damage calculations in
ongoing and future flood control and hurricane protection studies.

2. Recurrent flooding in South Louisiana has led Congress to authorize the NOD to conduct
numerous flood damage reduction studies. A number of these studies are large in scope because
they encompass densely populated urban areas. Others are of smaller scale and address problems
associated with local or rural flooding. Regardless of scale, accurate estimates of damages to
residential and commercial structures and their contents are essential in establishing the feasibility
and optimal choice of engineering plans designed to alleviate the effects of flooding. The
relationship between the depth of flooding and the severity of damage to structures and their
contents is integral to the methodology used to estimate the economic benefits associated with
floodplain modifications.

3. The four relationships that are required to estimate flood damages are: depth-damage for
structures, depth-damage for contents, depth-damage for vehicles, and the content-to-structure
value ratio (CSVR). The depth-damage relationships are formulated as curves and described
mathematically. They define the relationship between the depth of flooding and the percent of
damage that occurs to structures and contents, respectively. Depth refers to the depth of flooding
above or below the first floor of the structure. The percent damage to structure refers to the
percent of the depreciated replacement cost of the structure that is damaged. In the derivation of
depth-damage curves, depth of flooding is a given quantity and is expressed in one-half foot
increments over the range from -1.0 to +2.0 feet and in one foot increments over the range from
2.0 to 15.0 feet. The damages to structures and contents are displayed as percentages. The
CSVR is expressed as a ratio of two values: the depreciated replacement cost of contents and the
depreciated replacement cost of the structure.

4. The objective of this study was to develop depth-damage relationships and CSVRs for an
array of residential and commercial structure and content types. Residential structures were
divided into one-story on pier, one-story on slab, two-story on pier, two-story on slab, and
mobile home categories. Commercial structure types were categorized as metal frame walls,
masonry bearing walls, and wood or steel frame walls. Residential contents were evaluated as
one-story, two-story, or mobile home. Commercial content categories included the following
types: eating and recreation, groceries and gas stations, multi-family residences, repair and home
use, retail and personal services, professional businesses, public and semi-public, and warehouse
and contractor services.

5. Depth-damage relationships were formulated for each structure type, for each content
type, and for the following two hydrologic conditions: (1) riverine or rainfall flooding - short
duration (one day) freshwater; and (2) hurricane flooding - long duration (one week) saltwater.
These conditions assume that there are no effects from to wind or current and that the structure
does not rise from its foundation.



6. Field surveys or interviews and expert panel opinions the two primary sources of data
used to develop depth-damage relationships for this study. Homeowners and business
owners/operators were interviewed. Surveyed residences were videotaped to assist the expert
panel in developing damage estimates, and the homeowner was interviewed to attain a complete
inventory of contents and an estimate of structure value. Interviews with commercial operators
resulted in owner/operator estimates of damages that would occur to contents at various flooding
levels, as well as a total value for contents and structure. Marshall & Swift Valuation Service
estimates of structure value were also generated to compare to the survey estimates. A panel of
local experts was assembled to provide expert opinion estimates of content and structure values
for typical cases as well as damages that would occur at various depths of flooding.

II. OVERVIEW OF STUDY RESULTS

1. The main focus of this study was to develop freshwater and saltwater depth-damage
relationships and content-to-structure value ratios based on expert panel estimates, homeowner
interviews, and commercial interviews. Tables 1 and 2 present overview of residential structure
depth-damage relationships developed by the expert panel for freshwater and saltwater. Tables 3
and 4 show expert panel estimates for commercial structure depth-damage relationships.

Table 1. Freshwater Depth-Damage Relationships
for Residential Structures, Expert Panel (1-Day Damages)

Flood One-Story | One-Story | Two-Story | Two-Story | Mobile
Depth (ft) on Pier on Slab on Pier on Slab Home
-1.0 4.0 0.0 4.0 0.0 1.1
-0.5 5.4 0.0 4.7 0.0 8.8
0.0 20.5 4.2 12.1 3.1 17.2
0.5 40.5 26.7 24.2 17.5 45.4
1.0 41.5 33.9 25.3 24.7 45.4
1.5 45.1 38.6 27.1 26.8 49.2
2.0 52.3 40.2 32.8 28.5 49.2
3.0 53.1 41.3 33.6 29.6 49.2
4.0 57.1 47.0 36.0 32.5 51.7
5.0 66.8 58.9 42.1 40.0 57.1
6.0 66.8 58.9 42.1 40.0 57.9
7.0 66.8 58.9 42.1 40.0 57.9
8.0 66.8 58.9 42.1 40.0 66.3
9.0 74.3 69.9 52.7 48.1 66.3
10.0 74.3 69.9 61.7 54.8 66.3
11.0 84.4 82.1 65.5 58.2 66.3
12.0 84.4 82.1 65.5 58.2 66.3
13.0 84.4 82.1 67.1 60.0 66.3
14.0 84.4 82.1 70.7 64.4 66.3
15.0 84.4 82.1 70.7 64.4 66.3

Source: Expert Panel Meeting, New Orleans District USACE, March 13, 1996.



for Residential Structures, Expert Panel (1-Week Damages)

Table 2. Saltwater Depth-Damage Relationships

Flood One-Story | One-Story | Two-Story | Two-Story | Mobile
Depth (ft) on Pier on Slab on Pier on Slab Home
-1.0 4.0 0.0 4.0 0.0 12.1
-0.5 5.4 0.0 4.7 0.0 12.1
0.0 20.5 7.2 17.5 5.1 32.1
0.5 62.4 56.4 53.6 44.2 62.1
1.0 62.4 56.4 53.6 44.2 63.8
1.5 64.0 58.7 54.4 45.1 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 72.8 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.




Table 3. Freshwater Depth-Damage Relationships
for Commercial Structures, Expert Panel (1-Day Damages)

Flood Metal | Masonry | Wood or

Depth (ft) | Frame | Bearing | Steel Frame
-1.0 0.0 0.0 0.0
-0.5 0.0 0.0 0.0
0.0 0.3 0.0 3.4
0.5 6.2 7.5 16.3
1.0 7.3 7.9 17.4
1.5 7.3 8.3 17.9
2.0 7.9 8.7 25.7
3.0 9.4 13.4 25.7
4.0 12.8 17.2 39.4
5.0 13.1 18.6 394
6.0 13.1 18.6 39.4
7.0 13.1 18.6 39.4
8.0 20.8 23.7 43.0
9.0 24.6 28.8 65.0
10.0 27.6 29.9 65.0
11.0 27.6 29.9 72.5
12.0 27.6 29.9 75.0
13.0 27.6 37.3 77.8
14.0 41.6 37.8 77.8
15.0 41.6 40.8 77.8

Source: Expert Panel Meeting, New Orleans District USACE, March 27, 1996.



Table 4. Saltwater Depth-Damage Relationships
for Commercial Structures, Expert Panel (1-Week Damages)

Flood Metal | Masonry | Wood or
Depth | Frame| Bearing Steel
(ft) 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 41.1
3.0 19.7 21.9 41.1
4.0 19.7 22.3 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 77.8

Source: Expert Panel Meeting, New Orleans District USACE, March 27, 1996.

2. Table 5 shows the expert panel freshwater and saltwater depth-damage estimates and
CSVRs for residential contents. Expert panel estimates of depth-damages and CSVRs for non-
residential contents are presented in tables 6 and 7 for freshwater and saltwater. Table 8§
provides depth-damage relationships and CSVRs for non-residential contents based on
owner/operator interviews. Vehicle depth-damage estimates based on operator interviews are
presented in Table 9.

3. The tables in this overview provide a summary of the study results. Detailed
methodologies related to the formulation of depth-damage relationships and CSVRs from various
data sources are included in subsequent sections of this report.
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III. STRUCTURE DEPTH-DAMAGE RELATIONSHIPS
BASED ON EXPERT OPINION

A. Panel of Experts

1. One method for obtaining depth-damage relationships is to use a local panel of experts
based on the “Expert Opinion” method described in the “Handbook of Forecasting Techniques”
(IWR Contract Report 75-7, December 1975) and “Handbook of Forecasting Techniques, Part II,
Description of 31 Techniques” (Supplement to IWR Contract Report 75-7, August 1977).
Although the development of depth-damage curves and CSVRs are not strictly forecasting
exercises, the expert panel method is well-suited to the preparation of these types of data.

2. To obtain depth-damage estimates from knowledgeable individuals in the study area, a list
of potential experts was developed through various references and through the Yellow Pages for
New Orleans, Louisiana, and surrounding areas. The study effort required experts from several
different fields. The panel for determining structural depth-damage relationships required of four
individuals with knowledge and skills in residential and commercial construction and repair
consistent with that of professional general contractors, two individuals with specific experience
or skills in flood damage assessment consistent with that of professional or licensed insurance
claims adjusters, and one individual with knowledge and skills of carpet and floor replacement
consistent with that of a professional Certified Restorer. Each potential expert was contacted and
provided with an explanation of the study effort. After the potential panel members were
contacted and were verified to be suitable in terms of the study methodology, the New Orleans
District (NOD) was provided with panel members resumes and credentials. The following
persons agreed to participate in the structure expert panel meetings and had the knowledge and
skills required by the study effort.

3. Paul H. Flower, P.E. -- Mr. Flower is a structural engineer with 25 years of experience
in the construction industry. He holds a professional engineering license in Louisiana and is
President and Chief Executive Officer of Carl E. Woodward, Inc., which has been in business
since 1924. Carl E. Woodward, Inc., is a design-build contractor in New Orleans and is a
licensed Building Contractor in the State of Louisiana. Mr. Flower is experienced in commercial
and light industrial building design and construction and in the repair and restoration of
commercial and residential structures damaged by hurricane flooding and riverine or rainfall
flooding.

4, Peter Lanaux, Jr. -- Mr. Lanaux is a licensed Building Contractor in Louisiana and is
President and owner of Lanaux Construction, which has been in business in New Orleans and
surrounding areas since 1985. Mr. Lanaux is experienced in commercial and residential
construction and renovation and obtained experience in flood damage repairs following the May
1995 flood in Orleans and Jefferson Parishes. He has also served as consultant and expert
witness in several legal cases. He is President of the Greater New Orleans Home Builders
Association and serves on the Board of Directors of the Louisiana Home Builders Association
and the National Association of Home Builders.

5. Wayne P. Miller -- Mr. Miller is President and Chief Executive Officer of Miller
Building Company, Inc., a family owned and operated general contracting firm located in
Metairie. During his 25 years with Miller Building, Mr. Miller has become experienced
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commercial renovations and in the construction of single family dwellings, townhomes, and
apartments. Since 1979, Mr. Miller has concentrated on the creation of fine homes. He is an
active participant in the Home Builders Association of Greater New Orleans for which he served
as president in 1987; and he presently chairs the trade group’s legislative, political action and
economic development committees. The association named him Builder of the Year in 1983.

6. Joseph Neyrey -- Mr. Neyrey has 50 years of construction experience in the Greater
New Orleans area and owns Joe Neyrey General Contractor, Inc., which has been incorporated
since 1960. Mr. Neyrey is a licensed Building Contractor in the Louisiana and wrote most of the
questions for the Jefferson Parish residential builders license exam. He is a former president of
the Home Builders Association of Greater New Orleans and the Louisiana Home Builders
Association. He is also a Life Director for the National Home Builders Association and is one of
six inductees to the Louisiana Builders Hall of Fame. Mr. Neyrey is experienced with floods in
Orleans and Jefferson Parishes and is knowledgeable about commercial and residential structural
damages resulting from flooding.

7. William A. Moulton -- Mr. Moulton has been employed by GAB Business Services,
Inc., for of 24 years and has been a General Adjuster for GAB since 1982. He currently
services Louisiana as Branch General Adjuster. His specialties include adjusting property claims
of all types and sizes, especially large commercial claims. Mr. Moulton is certified by the
National Flood Insurance Program (NFIP) and has been handling NFIP claims since 1973. More
recently, Mr. Moulton handled approximately 300 property claims resulting from the May 1995
flood in Orleans and Jefferson Parishes.

8. K. Richard Phillips -- Mr. Phillips has been employed by GAB Business Services, Inc.,
in various positions for 34 years and has been a General Adjuster with GAB since 1988. He
currently services all of Louisiana, but primarily the New Orleans area. He specializes in
adjusting various types of property losses, including flood and earthquake, mostly for residential
properties. Mr. Phillips is certified by the National Flood Insurance Program (NFIP) and has
been handling NFIP claims since 1973. More recently, Mr. Phillips handled approximately 50
property claims resulting from the May 1995 flood in Orleans and Jefferson Parishes.

9. George Ferris -- Mr. Ferris is President of Modern Way Cleaning and Restoration in
Metairie, which has restored homes and businesses damaged by floods and other water conditions
in the surrounding parishes for over a decade. His current certifications include Senior Carpet
Inspector and Master Cleaning and Restoration Technician from the Institute of Inspection,
Cleaning, and Restoration Certification (IICRC). Modern Way dried and restored homes and
businesses during the 1989 freeze, the 1993 flood, and the May 1995 flood. Mr. Ferris has
extensive experience in drying contents and structures, when fire or water damage has occurred.

B. Expert Panel Meetings for Structures

10. The expert panel for structures met on March 13 and March 27, 1996, in the Planning
Division Conference Room of the New Orleans District Army Corps of Engineers, New Orleans,
Louisiana. The agenda for the March 13 meeting included the development of structural depth-
damage relationships for one-story on pier, one-story on slab, two-story on pier, and two-story
on slab residences. The March 27 meeting addressed depth-damage relationships for mobile
homes, metal frame, masonry bearing walls, and wood or steel frame commercial construction.
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11. The panel was asked to determine depth-damage relationships for typical structures in
Jefferson and Orleans Parishes. The depth-damage relationship is the expected amount of
damage in dollars, or as a percentage of total value, for each foot of flooding above or below the
first floor of a structure. These percentages were calculated for two different flood scenarios:
(1) rainfall flooding, short duration of one-day freshwater; and (2) hurricane flooding, long
duration of one-week saltwater. Based on limited field surveys and the experience of the
members of the panel, typical structures were defined for each residential and commercial
structure category. Each typical structure was assigned a replacement cost based on its new
construction value. :

12. For each of the structure categories, the panel members were asked for initial individual
estimates of the minimum, mean, and maximum percent damage at flood depths from -1.0 feet to
15 feet. A form for each structure category was presented to each panel member. Only basic
information relative to this study was provided to the panel prior to their development of initial
estimates. The objective of this exercise was to record the uninfluenced opinions of the panel for
later comparison to the group opinion.

13. After the individual estimates were made, the panel developed collective depth-damage
estimates by evaluating the damage to each component of the structure. The component damage
was defined as the cost to repair or replace the item. If it was feasible to repair the item, the
repair cost was used. For components that could not be repaired, the replacement cost was used.
Based on their experience, the experts made judgements as to how and at what depth each
component of the structure would be damaged by flood waters. A list of these assumptions for
structure damage is provided in Appendix A. After each component in the structure was
analyzed, the total damages at each increment of flooding were summed and shown as a
percentage of the total replacement cost of the structure.

C. Residential Structures

14. The expert panel was provided preliminary descriptions of each residential structure
category prior to developing individual estimates. These descriptions were determined from
limited field surveys in Orleans and Jefferson Parishes and were intended as a basis for the
experts to estimate typical characteristics for each category. Descriptions of each type of
structure included quality of construction, condition, age, square footage, and depreciated
structure value. The experts discussed each category and determined, on the basis of their
backgrounds, that it was easier to think in terms of new construction or replacement value. They
agreed with the typical size for each category provided by the field survey and estimated a new
construction cost per square foot for each type of home. The panel then developed a list of
structural items, with an estimated construction value, comprising the typical structure for each
category. The resulting total structure values used in developing depth-damage relationships for
each residential category are shown in Table 10.

15. The first structure category considered by the panel in the March 13 meeting was a
1,260 square foot, one-story on pier residence. This type of home could be built new in the
study area, not including the price of land, for $63,000 according to the experts. For this
structure type, the experts’ individual depth-of-flooding vs. percent damage estimates for
saltwater and freshwater, respectively, are provided in Appendix B. Tables 11 and 12 provide
the composite estimates developed by the experts as a group considering itemized damage to the
structure. Figure 1 provides a graphical comparison of the freshwater and saltwater composite
depth-damage curves for a one-story on pier residential structure.
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Table 10. Typical Residential Structures

Residential Category Square Footage New Construction Value
One-story on pier 1,260 $63,000
One-story on slab 1,740 $87,000
Two-story on pier 1,710 $85,500
Two-story on slab 2,680 $134,000

Mobile home 1,060 $24,000

Source: Expert Panel Meeting, New Orleans District USACE, March 13, 1996.
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Figure 1. Expert Opinion Depth-Damage Curves
for One-Story On Pier Structure
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16. The next structure category the panel discussed in the March 13 meeting was a

1,740 square foot, one-story on slab residence. The panel estimated that this type of home could
be built new in the study area, not including the price of land, for $87,000. The experts’
individual depth-damage estimates for this structure type for saltwater and freshwater are shown
in Appendix B. Composite estimates developed by the group considering itemized damage to the
structure are provided in tables 13 and 14. Figure 2 displays a graphical comparison of the
freshwater and saltwater and composite depth-damage curves for a one-story on slab residential
structure.

17. The third structure category considered by the panel in the March 13 meeting was a
1,710 square foot, two-story on pier residence. This type of home could be built new in the
study area, not including the price of land, for approximately $85,500 according to the experts.
For this structure type the experts’ individual depth-damage estimates for saltwater and
freshwater are presented in Appendix B. Tables 15 and 16 provide the composite estimates
developed by the experts as a group considering itemized damage to the structure. A graphical
comparison of the freshwater and saltwater composite depth-damage curves for a two-story on
pier residential structure appears in Figure 3.

18. The final structure category that the panel discussed in the March 13 meeting was a
2,680 square foot, two-story on slab residence. The panel estimated that this type of home could
be built new in the study area, not including the price of land, for $134,000. Appendix B
includes the experts’ individual depth-damage estimates for this structure type for saltwater and
freshwater. Composite estimates developed by the group considering itemized damage to the
structure are provided in tables 17 and 18. Figure 4 provides a graphical comparison of the
freshwater and saltwater composite depth-damage curves for a two-story on slab residential
structure.

19. The mobile home structure category was the first category considered by the panel
during the March 27 meeting. For this second meeting of the structure panel, it was decided
that only one expert from each of the fields represented on the first panel was necessary.
Therefore, the March 27 meeting included one general contractor (Mr. Flower), one insurance
adjuster (Mr. Phillips), and one certified restorer (Mr. Ferris). None of the experts felt they had
particular knowledge of mobile home construction, but provided their best estimates for this
category. They determined that a typical mobile home in the study area was 14 feet by 76 feet,
or 1,060 square feet and that would cost approximately $22,000 if newly constructed.

Appendix B includes the experts individual depth-damage estimates for mobile home structures
for saltwater and freshwater. Tables 19 and 20 provide the composite estimates developed by the
experts as a group considering itemized damage to mobile home structures. A graphical
comparison of the freshwater and saltwater composite depth-damage curves for the mobile home
residential structure appear in Figure 5.

D. Commercial Structures

20. Three commercial structure categories were considered during the March 27 expert panel
meeting. The panel was provided preliminary descriptions of each commercial structure category
prior to developing their individual estimates. These descriptions were determined from limited
field surveys in Orleans and Jefferson Parishes and were intended as a basis for the experts to
estimate typical characteristics for each category. Descriptions of each type of structure included
typical occupancy, quality of construction, shape, number of stories, story height, age, square
footage, and depreciated structure value. The experts discussed each category and determined a
new construction or replacement value for each category based on their own experience in the
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Figure 2. Expert Opinion Depth-Damage Curves
For One-Story On Slab Structure
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Figure 4. Expert Opinion Depth-Damage Curves
For One-Story On Slab Structure
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Figure 5. Expert Opinion Depth-Damage Curves
For Mobile Home Structure
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study area. They agreed with the typical occupancy for each construction type provided by the
field surveys and developed the size, new construction cost per square foot, and structural
component list with values for each type of commercial structure. The resulting structure values
used in developing depth-damage relationships for each commercial category are presented in
Table 21.

Table 21. Typical Commercial Structures

Commercial Category Square Footage New Construction Value
Metal frame walls 13,500 $350,000
Masonry walls 20,000 $977,000
Wood or steel frame 2,000 $227,500

Source: Expert Panel Meeting, New Orleans District USACE, March 13, 1996.

21. The first commercial structure category considered by the panel in the March 27 meeting
was a 13,500 square foot, metal frame commercial structure with 30 percent of the floor area
assumed to be finished office area and the remaining 70 percent assumed to be warehouse area.
This type of structure could be built new in the study area, not including the price of land, for
approximately $350,000 according to the experts. For this structure type, the experts’ individual
depth-of-flooding vs. percent damage estimates for saltwater and freshwater are presented in
Appendix B. Tables 22 and 23 provide the composite estimates developed by the experts as a
group considering itemized damage to the structure. A graphical comparison of the freshwater
and saltwater composite depth-damage curves for a metal frame commercial structure appear in
Figure 6.

22. The next commercial structure category the panel discussed in the March 27 meeting was
a two-story, 10,000 square foot per floor, masonry bearing walls commercial structure. The
panel estimated that this type of structure could be built new in the study area, not including the
price of land, for $977,000. The experts’ individual depth-damage estimates for this structure
type for saltwater and freshwater are shown in Appendix B. Composite estimates developed by
the group considering itemized damage to the structure are provided in tables 24 and 25.

Figure 7 displays a graphical comparison of the freshwater, saltwater, individual average, and
composite depth-damage curves for a masonry bearing walls commercial structure.

23. The final structure category considered by the panel in the March 27 meeting was a
2,000 square foot wood or steel frame commercial structure. This type of structure could be
built new in the study area, not including the price of level, for approximately $227,550
according to the experts. For this structure type, the experts individual depth-damage estimates
for saltwater and freshwater are shown in Appendix B. Tables 26 and 27 provide the composite
estimates developed by the experts as a group considering itemized damage to the structure.
Figure 8 provides graphical comparison of the freshwater and saltwater composite depth-damage
curves for a wood or steel frame commercial structure.

29



9661 ‘LT UDIBI ‘HOVSN IOMISI SUBS[I) MIN ‘Surnagy [sued 1adxyg :92In0g

(99)) 19427 pooyy

way

%TTS  |%9bS  [%SOF  |%SOF  |%SOF  [%ber  [%68L  [%LLT [%LGL [%LGl |%L61 |%16L |%Lbl [%0€! 1%C21 %121 1% 11 19%01 1%00 1%00 Xew
%9NP | %Y | %ILL | %ILT  [%ILT %L [%IPT %80T |%I1Cl [%IEl |%I €l |%8T1 %P6 |%8L |%EL 1%EL %29 |%C0 %00 [%00| uvew dduwe( Au(-1 13VAMYSII]
%8 vt |%Yot |%lec _|%lee |%lTz [%L€CT _{%L0T |%081 [%S0l [%S01 |%S0l |%C0l [%L9 |%zs 1%6F 1%6v %6k  1%00 1%00 1%00 urul
00L'SFL | 00L'SFI | 00L°96 | 00L°96 | 00L°96 | 00.'96 | 00298 | 00L'TL | 0S8'SF | 0S8'SF | 0S8'SF | 0S9°FF | 0SL'ZE | D0T'LT | 00L'ST | 00S'ST ] 0SS'1Z ] SL§ 0 0 | rTe'eres o j
0008 0008 0008 0008 0008 000°8 000'8 0008 |0 0 0 0 0 0 0 0 0 0 0 0 0008 0TS
0001 0001 0007} 000'( 000 [ 0001 000°1 000t [ 0001 [000°t |000T | 00071 | 00S 00S 00S 005 00$ 0 0 0 0001 JIOM|[TA
00£C 00£°C 00€C 00T 00€C 00£C 00£C 00€C [00€C J00Ec | 00ET | 00€C | 00€T | O0EC | 00EC | 00tC | 00Z | O 0 0 00£¢C s100(]
0001 000°1 000°( 000°1 0001 0001 00071 0001 [ 0001 } 0001 | 0001 | 00071 | 00S 005 0 0 0 0 0 0 000! SaWel $100(]
00£°S 00€°S 00€°S 00E°S 00€°S 00€'S 00€°S 00€’s [ 00€'S [00£s | 0OES | 00E's | 00ES | 00ES | 00L'S | 00ES | 00c's | O 0 0 00€°S Saystul [[2p
008'S1 [ 0087SI | 008'ST | 008'SI_| 008'SE | 008'ST | G08'S1 | 008'ST | 008'ST | 008°ST | 0081 | 008°<T | 006°Z 006'L [ 006Z | 006L | 006L | O 0 0 008°S1 l1emAi(g Joliau]
0059 00$'9 0059 0059 0059 00S'9 0059 00s9 | 0SSH [0Sy | 0sS'y | 0SS'v | 0SS% | 0sc€ | 0SsZ€ | osce | osce | sze |0 0 0059 BuL100].J|
000’4y | 000°ZF | 000°ST | 000°SZ | 000°ST_| 000°'SZ | 000°ZT | 000°Z1 | 000% | 000°F | 000F | 000% | 0001 1 000°T 10 0 0 0 0 0 000°Lt 182111991 3]f
000°C 000C 000C 000°C 0007 000C 000°C 0007 [ 00§ 005 00S 00S 005 00€ 00¢ 001 0 0 0 0 000 Juiguinid
000'sT | 00075 | 000°ST_| 000'SZ_| 000°SZ | 000°SZ | 00S2Z | 0006 | 0006 | 0006 | 000G | 0006 | 000G | 056F 0S6¥ | 0S6v | 0011 [ 0SS | O 0 00052 JOVAH
000°2Z | 000722 | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000°LZ uolie|nsuf jooy]
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SYOI 11 duijooy]
008"y 008’y 008 008% 008 008t 008y 008y | 00vT [ 00V'T | 00PT | 0OZ'T | 00Z1 |00TT | 00C1 | 00CT | 0021 |0 0 0 008t UONBINSU] [[BAN]
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66E 6T apeot.
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0L 9% a1anng Juipjing
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01071 uonEpuNo.§/qujg
uoipuo) Ae(j-1 10j JAEMYSII] 1apup] SWd)] 0} ($) adewreQg [€3]
0s1 | o071 o€l [ ozl T o1l 001 | 06 [ 08 [ 07 | 09 | 0s | o¥ | o€ | 0¢ | s1 | 01 [ s0 [ 00 [ S0 [0i-] amwa SuR)| umPNS

uonIpuo)) INLMYSAI] ‘9Injona)s§ swey [BRJA 104
sojewn)sy ddeureq-yidoq 9jisodwo) worurdQ 31adxyy 77 9qel



9661 ‘LT UOIBN ‘ADVS[] 10MISI(J SUBS[I) MIN ‘TunaaA [oued 1radxyg  :90I1n0S

%GBS |%68S |%L'ES [%LES [%LES  [%LES  [%L1v  [%TVE [%r9T [%P 9T %P 9T |%6ST |%G6SC |%EEC 9e 12 19002 %8Gl 1%t 1%00 1%00 ‘Xew
Y%STY  |%SPY  [%ITb  [%9IY  [%9TF | %9 TV |%GEE | %ILT |%I0T |%L0T | %100 |%L61 |%L6l |%zLl |%TST 1%L€l 1%Cel 1%L T %00 %00 | wwom IBrweq HIAL-T L1EMILS)
%90y _1%90y 1%9i€ [%9Le |%9LE [%9LE [%00E |%LEC %91 %91 [%E91 %091 %091 %S el 1%F 1l %00l %26 %01 1%00 1900 urus
00L’$ST | 00LSST | 00L°SKT | 00L'SP1 | 00L'SKI | 0OL'SPT | 00L'81T | 00496 | 00E'0L | DOT'OL | BOT'OZ | 00169 | 00169 | 00109 | 001°€S | 001°8F | 001°08 0009] 0 0 | rieeres (LN
0008 0008 0008 000°8 0008 0008 0008 0008 | 0008 [ 0008 | 000’8 { 0008 | 0008 | 000'8 | 000'8 | 0008 | 0008 |0 0 0 000°8 s3ulre)
000°1 0001 000°( 00071 000°[ 000! 0001 000°1 | 0001 _[000°T | 0001 | 0001 | 000°T | 00071 | 000°T | 0001 | 00S 0 0 0 000°1 JOm[IIN
00€'T 00€'C 00£C 00£'T 00€C 00€°T 00€°C 00£T [ 00€C [00£Z | 00£C | 00EC | 00£T | 00tT | 00t | o0t | 00tC 10 0 0 00£C 5100Q
0001 000°1 000°( 000°T 000°1 000°t 0001 0001 _[ 0001 ][ 00071 | 00071 | 0001 | 00071 | 0001 | 0001 | 0001 | 0001 |0 0 0 000°1 sauiel,| 100
00€'S 00£°S 00€°'S 00€°S 00€°S 00€°S 00€'S 00£'S [ 00€S [ 00€S | 00€'S | 00E'S | 00€€ | 00ES | 00E'S | oots | 00Es | 0 0 0 00€°S SOUSIULY [[EM
008'St [ 0081 | 008°ST | 008SI | 008'St | 00B'S! | 008'S1 | 008°ST | 008'ST | 008'ST | 008<1 | 008'<1 008°S! | 008°S1 | 008°ST | 008'S1 | 008°S1 | 0 0 0 0081 [lemAag Jouaiu|
0059 00S'9 0059 0059 0059 00S°9 009 00S9 [ 0059 [00s™ [ 0059 [00s9 | 0059 | 0059 | 00S9 | 0059 | 0059 | 0szt |0 0 00S9 3uli00} ]
000y | 0002y | 000°LY | 000'ZF | 000LY | 000'Zy | 000°LY | 000'ST | 000°'Z1 | 000°Z1 | 000°Z1 | 000°ZT | 000°Z1 | 0008 000'1 [o000'1 |0 0 0 0 000'LY {BOL03[F
0007 0007 0007 000 0007 0007C 000°C 000Z [ 000°T | 0001 [ 0001 | 000t | 0001 | 0001 | 000'T | OOS 0 0 0 0 0007 duiquiniy
0005 [ 00075 | 000°ST_| 0005 | 000°Sz | 000°ST | 000°SZ | 000°SZ | 000701 | 00001 1 000°01 | 000701 00001 [ 000701 | 00001 [ 00S'Ss | 00ss | 0SLT | O 0 000SZ OVAH
000°¢z [ 000°2z | 000°LT | 000tz | 00072 | 000°ZZ | O 0 0 0 0 0 0 0 0 0 0 0 0 0 000°LT uone[nsu| jooy
00001 [ 00001 [0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SPOLI Suijooy
008y 008V 008y 008y 0038t 008V 008 | 00v'T oorT | ootz | 00Tt | 00ci | ooct | oozd |ooch oozt | o 0 0 008t uonensuj e
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66E 6T apeoe,
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0L1°9F a1njonng Juipjing
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 010721 UoHEpUNO j/qe]S

0D HIIA\-| J0J J2)eA|uS Japuf] swd)] 0) () IBuweq (s)

0$1 0¥lI 0l [ ou [ o1t [ ool | [ o8 | oL 09 | os | or [ ot | 02 | s1 0T | S0 | 00 [S0- ] or- | oA SWI)[ NG

(199) 19497 poold

wayg

UonIpuo)) J3jemji[es ‘9Injonais awed [BRJA 10
sajewn)sy IFeure(q-yida( jisoduwo) uorurdQ 112dxyy *€£7 dqel

31



Percent Damage

100%

80%

60%

40% =

20% : “/cx—c———H—f

0% gt
-1 0 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15
Depth of Flooding (feet)

—&— Mtl-Fr, Fresh Comp. —&— Mtl-Fr, Salt Comp.

Figure 6. Expert Opinion Depth-Damage Curves

For Metal Frame Structure
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Figure 7. Expert Opinion Depth-Damage Curves
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Figure 8. Expert Opinion Depth-Damage Curves for
Wood or Steel Frame Structure

IV. CONTENT DEPTH-DAMAGE RELATIONSHIPS AND
CONTENT-TO-STRUCTURE VALUE RATIOS (CSVR)
BASED ON EXPERT OPINION

A. Panel of Experts

1. The “Expert Opinion” method was used to obtain depth-damage estimates for contents
and content-to-structure value ratios from knowledgeable individuals in the study. The contents
panel, consisted of the same two insurance claims adjusters and Certified Restorer as the
structure panel plus one individual with knowledge and skills consistent with that of an Interior
Design Specialist and one individual with knowledge and skills consistent with that of an
Appliance and Repair Specialist. Each potential expert was contacted and provided with an
explanation of the study effort. After the potential panel members were contacted and were
verified to be suitable for the study, the New Orleans District (NOD) was provided resumes and
credentials. The following additional persons agreed to participate in the content expert panel
meetings and had the knowledge and skills consistent with what was required for the study effort.

2. Nancy Bounds, ASID -- Ms. Bounds has been licensed by the State of Louisiana as an
Interior Designer since 1986 and is NCIDQ certified. She has almost 20 years of design
expertise and has been President of N B Interiors since 1989. Ms. Bounds’ experience includes
interior designs for education, legal, insurance, and accounting offices and retail facilities
throughout Orleans and Jefferson Parishes.

37



3. David Dumas -- Mr. Dumas has been President of Dumas Appliance Repairs, Inc., since
1978. He has 16 years experience in the service industry as a appliance repair technician and

14 years of practical, broad-based management experience. Mr. Dumas has extensive experience
in the repair of flood damaged appliances, including recent repair work in connection with the
May 1995 flood. Mr. Dumas is a member of several professional organizations, is certified as a
Class A Air Conditioning and Refrigeration Contractor by the City of New Orleans, and is a
Type I, Type II EPA Certified Technician.

B. Expert Panel Meetings for Contents and CSVRs

4. The expert panel for contents and CSVRs met on March 14 and April 1, 1996, in the
Planning Division Conference Room at the New Orleans District Army Corps of Engineers in
New Orleans, Louisiana. The agenda for the March 14 meeting included the development of
content depth-damage relationships and CSVR for one-story, two-story, and mobile home
residences. The April 1 meeting addressed depth-damage relationships and CSVRs for
commercial establishments in the following categories: eating and recreation, groceries and gas
stations, multi-family residences, repair and home use, retail and personal services, professional
businesses, public and semi-public, and warehouse and contractor services.

5. The panel was asked to determine depth-damage relationships for the contents of typical
businesses in Jefferson and Orleans Parishes. The depth-damage relationship is the expected
amount of damage in dollars, or as a percentage of total value, for each foot of flooding above or
below the first floor of a structure. These percentages were calculated for two different flood
scenarios: (1) rainfall flooding, short duration of one-day freshwater; and (2) hurricane flooding,
long duration of one-week saltwater.

6. For the residential content categories the panel members were asked for initial individual
estimates of the minimum, mean, and maximum percent damage at flood depths from -1.0 feet to
15 feet and for CSVRs. A form for each residential category was presented to panel members.
Only basic information relative to this study was provided to the panel prior to their development
of initial estimates. The objective of this exercise was to record the uninfluenced opinions of the
panel for later comparison to the group opinion. The panel was provided typical structure
characteristics, including the value corresponding to each content category. These structure
values were combined with total content values developed by the panel to prepare the CSVRs for
each category. Because of the limited time for the panel to consider the large number of
commercial content categories, no individual depth-damage or CSVR estimates were made for
commercial contents.

7. The panel developed collective depth-damage estimates by evaluating the damage to each
content item. Based on limited field surveys and the experience of the panel members, typical
contents were defined for each residential and commercial content category. For each content
item, the panel assigned a replacement cost based on new retail value. In developing depth-
damage estimates, the itemnized damage was defined as the cost to repair or replace the item. If it
was feasible to repair the item, the repair cost was used. For contents that could not be repaired,
the replacement cost was used. Based on their experience, the experts made judgements as to
how and at what depth each item would be damaged by flood waters. A list of the assumptions
for content damage is provided as Appendix A. After all content items were analyzed separately,
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the total damages at each increment of flooding were summed and shown as a percentage of the
replacement cost for the total contents.

C. Residential Contents

8. The expert panel members were provided preliminary descriptions of each residential
content category prior to developing their individual estimates. These descriptions were
determined from limited field surveys in Orleans and Jefferson Parishes and were intended as a
basis for the experts to estimate typical characteristics for each category. Descriptions of each
content category included the number of bedrooms, number of bathrooms, square footage, and
new construction value of the typical residence housing the contents. After the initial estimates
were made, a video tape of each type of residence was shown to the experts. The videos were
filmed as part of the field survey effort for this study and were shown to the experts to allow
them to see typical residential contents and placement of contents for each residential category.
Following the viewing of the video tapes, the panel began a discussion of the typical contents list.
They agreed with the contents list developed from surveys of each content category, added a few
items they thought were missing, and then placed a value on each item. This itemized list with
value was summed for total content value and was utilized in developing depth-damage
relationships for each residential category. The total content and structure values and CSVR for
residential content categories considered by the panel are shown in Table 28.

Table 28. Typical Residential Content Values and CSVR

Residential Contents
Category Structure Value | Content Value CSVR
One-story $85,000 $58,790 0.69
Two-story $125,000 $73,750 0.59
Mobile home $22,000 $17,400 0.79

Source: Expert Panel Meeting, New Orleans District USACE, March 14, 1996.

9. The first residential content category considered by the panel in the March 14 meeting
was a 1,700 square foot, one-story single-family residence with three bedrooms and two baths.
This type of home, not including the price of land, was estimated to cost $85,000 based on the
opinions of experts participating in the structures panel for depth-damage relationships. The
experts’ individual depth-of-flooding vs. percent damage estimates for saltwater and freshwater
are shown in Appendix B. Table 29 provides the freshwater and saltwater composite estimates
developed by the experts as a group considering itemized content damage. A graphical
comparison of the freshwater and saltwater composite depth-damage curves for contents in a
typical one-story residence appears in Figure 9.

10. The next content category the panel discussed in the March 14 meeting was a 2,500
square foot, two-story, three bedroom, two and a half bath residence. Based on expert opinion
from the structures panel, it was estimated that this home could be constructed new in the study
area for $125,000, not including the price of land. The experts’ individual depth-damage
estimates for this content category for saltwater and freshwater are presented in Appendix B.
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Figure 9. Expert Opinion Depth-Damage Curves
For One-Story Contents

Composite estimates developed by the group considering itemized content damage are shown in
Table 30. Figure 10 provides a graphical comparison of the freshwater and saltwater composite
depth-damage curves for the typical contents of a two-story residence.

11. The final content category considered by the panel in the March 14 meeting was a
1,060 square foot, two bedroom, one bath, mobile home. This type of home was valued new at
$22,000 based on the opinions of the structures panel. Appendix B shows the experts individual
depth-damage estimates for saltwater and freshwater. Table 31 provides the composite estimates
developed by the experts as a group considering itemized content damage. A graphical
comparison of the freshwater and saltwater composite depth-damage curves for a mobile home
residence appears in Figure 11.

D. Commercial Contents

12. The contents expert panel was provided preliminary descriptions of each commercial
content category. These descriptions were determined from limited field surveys in Orleans and
Jefferson Parishes and were intended as a basis for the experts to estimate typical characteristics
for each category. Descriptions of each content category included the type of business, general
layout of building, square footage, and new construction value of the typical commercial building
containing the contents. The panel was also provided a list of typical contents developed from
field surveys for a typical business in each category. The panel agreed with the contents list
developed from the limited field surveys for each category, added a few items they thought were
missing from the lists, and then determined a value for each item comparable to new retail value.
The itemized list with value was summed for total content value and was utilized in developing
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depth-damage relationships for each commercial category. The total content and structure values
and CSVRs for commercial content categories considered by the panel are shown in Table 32.

Table 32. Typical Commercial Contents Values and CSVRs

Commercial Contents Category Structure Value Content Value CSVR
Eating and Recreation $136,500 $86500 0.63
Groceries and Gas Stations v $341,950 $696,000 2.03
Multi-family Residences $48,500 $14,000 - 0.29
Professional Businesses $185,630 $216,300 1.17
Public and Semi-Public $622,838 $370,700 0.56
Repair and Home Use $90,755 $19,400 0.21
Retail and Personal Services $415,225 $220,200 0.53
Warehouse and Contractor Services $248,928 $355,500 1.43

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

13. Each of the eight commercial content categories was considered during the April 1
contents panel meeting. Table 33 provides the typical descriptions used for each category. The
freshwater and saltwater composite estimates developed by the experts as a group considering
itemized content damage for each category appear in tables 34 through 49. Following the tables
for each commercial content category are graphical comparisons of the freshwater and saltwater
composite depth-damage curves, which appear as figures 12 through 19.

Table 33. Typical Commercial Contents Descriptions

Commercial Contents Category Prototype Square Footage
Eating and Recreation bar/lounge 1,200
Groceries and Gas Stations neighborhood supermarket 7,000
Multi-Family Residences two-bedroom flat 970
Professional Businesses insurance agency 3,800
Public and Semi-Public senior high school 12,750
Repair and Home Use flooring showroom 3,500
Retail and Personal Services furniture and appliance store 8,500
Warehouse and Contractor Services warehouse/office facility 9,600

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