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Losses Avoided due to Home Acquisitions in Austin, Minnesota

Analysis for 163 Acquisitions on Cedar River
(Post-Disaster Cost Effectiveness Evaluation of Hazard Mitigation)

Executive Summary

Under the provisions of the Stafford Act, the Federal Emergency Management Agency
(FEMA) has funded numerous mitigation projects to lesson damage to property and
alleviate the suffering of residents in disaster-impacted communities. This report
presents the results of the post-disaster “losses avoided analysis”as a direct result of
the acquisitions since the two floods of 1978.

The City of Austin has a documented history of severe flooding since the early 1900’s.
The U.S. Army Corp of Engineers (USACE) has studied the flooding over the years.
They have concluded that structural solutions are not cost effective [1]. The City has
implemented an acquisition and relocation strategy to remove residents and homes from
the floodplain.

The first “Homes Acquisition Project” in the City of Austin was implemented following the
flood of 1978. This acquisition project was funded through a Community Development
Block Grant (CDBG) provided by the U.S. Department of Housing and Urban
Development (HUD) to the Housing & Redevelopment Authority of Austin, MN (HRA).
HRA acquired 58 homes along the Cedar River in the City of Austin with $1.7 million
received from HUD. '

Again the City of Austin was flooded (twice) in 1993, the year of major floods along the
Missouri and the Mississippi rivers in the mid-western United States. The flooding
damage led to a federal disaster declaration. The Hazard Mitigation Grant Program
(HMGP) was co-administered by the Minnesota Division of Emergency Management
(MNDEM) and FEMA. Under HMGP, utilizing Minnesota Department of Natural
(MNDNR) Resources and HUD Community Development Block Grants as match funds,
105 residential properties were acquired. This report presents the losses avoided on al!
163 properties acquired since 1978.

The mission of the flood buyouts in the City of Austin was to permanently mitigate the
repetitive flooding of homes along the Cedar River through acquisition and relocation.
The implementation of the buyout program had the following key objectives:

1. Voluntary buyout of homes with the most severe and repetitive flooding
"~ problems,

2. Offer pre-flood fair market value to homeowners who experienced severe
flooding,

3. Auction the acquired sound structures for relocation outside the floodplains and
use the proceeds to acquire more flood damaged homes,

4. Improve floodwater discharges by removing structures from the floodway,

5. Convert such land into permanent open space, thereby reducing flood levels and

the consequential threats to remaining residents of the floodplain.

This report documents some of the direct savings resulting from the federally funded
acquisition projects. Numerous floods have occurred since the implementation of these



projects, and the resulting losses avoided for the multiple flooding events are presented.
Measuring losses avoided is a quantitative method for depicting the financial savings
realized by the community, local government, state government and FEMA as a direct
result of the mitigation projects.

The analyses shows that the buyouts implemented under the HUD funding have avoided
losses of more than $3.9 million on an investment of $1.7 million (normalized to $4.51
million) since 1978. This saving in disaster costs represents greater than 80% return on
mitigation investment. The HMGP acquisitions in the aftermath of the 1993 floods have
avoided losses of more than $2.5 million on a total investment of $5.5 million
(normalized to $7 million). This saving due to losses avoided resulted from the flood of
2000 and the return on investment is more than 36%. The HMGP funded acquisitions
were cost-shared by the City of Austin (25%) and by FEMA (75%).



Introduction

The Federal Emergency Management Agency (FEMA) has invested billions of dollars in
hazard mitigation programs throughout the hazard prone areas of the United States.
One of the key components in building disaster resistant communities has been funding
projects in the disaster struck areas via the Hazard Mitigation Grant Program (HMGP).
During the HMGP project approval process, FEMA evaluates the cost effectiveness of
the proposed project by performing benefit cost analysis. The benefits of the proposed
project have to exceed the costs for FEMA to consider a project for approval.

After the projects are approved and completed, and later, when another disaster strikes,
FEMA often documents the effectiveness of the projects, the resulting reports are called
“Success Stories”. These success stories are a useful mechanism to qualitatively
demonstrate the benefits of a mitigation project. Also, there is a need for developing
tools to quantify the effectiveness of any given mitigated project after its completion.
The losses avoided methodology used in this report is a step in that direction. This
approach for quantifying the savings derived from acquisition of homes in a floodplain
was developed and used for 735 acquisitions in Birmingham, Alabama last year [2].

The objective of this report is to present the results of the losses avoided analysis
performed on approximately 163 residential structures acquired in Austin, MN since
1978. This analysis incorporates the savings derived due to losses avoided to the
structure, its contents, and displacement related costs. The analysis also incorporates
the potential savings derived from avoided costs for individual assistance (source:
NEMIS, IA-IFG summary report, DR-993-MN), and infrastructure clean up (streets,
sewers, debris pick-up) (source: NEMIS, DSR P.5 — Obligation Report, DR-993-MN) in
the residential areas where properties were acquired and removed.

Based on the current National Flood Insurance Program (NFIP)/ Community Rating
System (CRS) verification the City of Austin has 3,461 credit points. This translates into
a CRS Classification of 5 [3]. Nationwide, there are about 980 communities participating
in the NFIP/CRS program. The current CRS ratings range from 3 to 9, 3 being the
highest score to date. Only one community in the nation has a score of 3. Less than 20
communities have a CRS Classification better than 5. This analysis also incorporates
savings in flood insurance premium (federally subsidized pre-FIRM structures under the
NFIP), as the structures are permanently removed from the floodplain.

Finally, the report also documents the history of insurance claims by the owners of the
acquired properties in the City of Austin (source: FEMA Bureau-net database).

Acquisition programs have direct and indirect costs, including the short-term costs of
acquisition, the long-term costs associated with maintaining the lots once the land is
cleared, and the loss of property tax revenue unless replacement housing is built in the
community. Benefits generally include increased public safety, reduced evacuation
requirements, and the elimination of flood insurance claims (if the structures were

insured). Table — 1 provides a listing of numerous repetitive costs that are not quantified
for the analysis in this report.



Table - 1: Disaster related repetitive costs not reflected in the
Losses avoided analysis

Community/ County Response and Recovery

- Disruption of daily life - Evacuation

- Pain and suffering - Immediate food/shelter

- Human stress - Temporary housing

- Impact on mental health - Debris removal and clean-up
- Impact on physical health - Public health issues

- Irreplaceable heirlooms - Activation and deployment
- Environmental Impact - Administrative costs

- Physical impact on business

- Disruption of economic base

- Impact on education

Background

The City of Austin, Minnesota, the county seat of Mower County, is located in southeast
Minnesota. Incorporated in March of 1868, the City serves as a trading and service
center for the surrounding agricultural area. The largest employer in the City is Hormel
Corporation, manufacturer of processed foods like, SPAM and Hormel Chili. The City
has an estimated population of 22,500.

Figure — 1 shows the three (3) bodies of water as they meet in the City of Austin, MN.
The Cedar River takes a southerly course through the City of Austin. Dobbins Creek
joins the Cedar River from the east, just downstream from Oakland Avenue. Turtle
Creek joins the Cedar River from the west just downstream from the community
wastewater treatment facility. Industrial, commercial, and residential developments
occupy the floodplain areas of the three streams within the City limits of Austin.

Figure - 1 also shows the scope of acquisitions since 1978 in the City. Past floods have
inundated portions of the floodplain area and substantially greater areas are within reach
of potentially greater floods. The major floods historically have resulted from either a
combination of snowmelts and heavy rainfall or heavy rainfall alone over the watershed
upstream from Austin.
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Figure—1: Drawing of City of Austin showing Cedar River, Dobbins
Creek and Turtle Creek along with their floodplains.



Figure — 2 zooms into the section of the floodplain where most of the acquisitions have
occurred. The properties acquired after the floods of 1978 are highlighted in brown and
the yellow colored properties indicate the acquisitions after the 1993 floods under the
FEMA-HMGP program.

AUSTIN, MN.
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“Figure 2: Most of the acquisitions are implemented near downtown Austin.

The flood-prone areas in Austin are subject to flash floods and floods of short duration.
During the floods of 1978 the river rose by six feet above flood stage in three hours.
This rapid rise of water greatly limits many of the flood-proofing options, and is
threatening to life and safety. The record flood flow to date on the Cedar River in Austin
occurred on July 10, 2000. The maximum discharge in the acquisition area was 15,500
cubic feet per second and it produced a gauge height of 23.4 feet. Table-2 lists the
history, level of inundation and damage estimates for some of the recent floods. These
measurements were taken by the USGS gage in the inundation area (upstream of
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confluence of Cedar River and Turtle Creek) shown in Figure —2. Table -2 also lists the
types of flood events and identifies the floods leading to federal disaster declarations.

A. Impact on Quality of Life

Major and frequent flooding has been a part of life in Austin since records have been
kept. There is pictorial documentation of devastating floods since the early 1900’s. On
an average the City of Austin experiences a flood every four to five years. Until about 30
years ago the flooding was most severe in the month of March due to melting snow and
rains. In recent years, the pattern and severity of the flooding has increased. Most of
the major flooding now occurs in the summer months of June or July. Figure —3
graphically show’s the maximum flood discharge for the recent major floods in Austin,
MN.
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Figure 3 — Maximum flood discharge in cubic feet per second (cfs)
for the major floods since 1978.

‘Some of the reasons for the increase in severity of the floods are:

(1) Extensive tiling of the farmland up-stream,

(2) Systematic and fast drainage of the farmland using perforated pipes,
(3) Development along the river bank up-stream,

(4) And rise in the water table up-stream along the river and creek banks.

The impact on the quality of life following the floods is devastating. The citizens of
Austin have historically taken an active role in organizing and assisting various city, state
and federal agencies in addressing the challenges presented by repetitive flooding. The



100-year floods of 1978 severely impacted more than 400 homes along the Cedar River
in Austin.

Figure 4 — Record flooding of a neighborhood in Austin from Cedar River
during July 2000.

Figure — 4 shows flood water in a neighborhood during the record flood of July 2000.
Since 1978, Alice Snater has been an active citizen in the community working to address
the chronic problems caused by flooding. Mrs. Snater is one of the many residents whose
homes were acquired following the flood of 1993 in the City of Austin. Her experiences
and feelings as a flood victim paint a graphic picture of the impact of floods on residents.
She said;

“The flood water in the homes is not just water, it is actually mud laden dirty water.
Cleanup is very difficult as the carpets are laden with mud. The mud is so fine that
it penetrates behind the baseboards and into the wall. The dampness lasts for a
long time and the musk and mold smell never goes away. The psychological help
provided by the Red Cross and FEMA is well worth it and such assistance helps
overcome the shock and the desperate feeling of helplessness. The various
human feelings and emotions are very similar to experiencing a death in the
family.”



Figure 5 — Flooding of July 2000 in neighborhood
after acquisition of 1993

B. Floodplain Management

The City of Austin has implemented a flood warning policy. This policy establishes steps
and procedures that are to be followed when high water from the Cedar River, Dobbins
Creek or Turtle Creek poses a threat to the City of Austin. The policy identifies three
stages of notification actions: flood alert, flood watch, and flood warning. These stages
are based on river gauge readings from gauges throughout Mower and Freeborn
Counties. ’

On December 23, 1971 the City of Austin adopted Floodplain Zoning Ordinance No.

1213 [4]. This ordinance is designed to minimize losses in the flood hazard areas, by

regulating the use of land, location of construction, and use of buildings and other
structures in the floodplains of Austin.

The City of Austin has participated in the National Flood Insurance Program (NFIP)
since 1971 and its Community Rating (CRS) has improved significantly over time. The
community also has a flood warning system for high flows on the Cedar River.
Summarized below are the key features of the City’s floodplain management strategy in
the special flood hazard area (SFHA) of Austin:



Building Data: A recent inventory of the floodplain revealed that there are 137
structures in the area. All of the buildings are ‘pre-FIRM”, meaning they were built
prior to the adoption of the flood insurance rate maps in December of 1971. The
elevations of all of these structures are on file in the Office of the City Engineer.

. Development Trends: There has been no new development in the floodplain. The
trend has been towards the removal of structures in the flood prone areas, primarily
motivated by the acquisitions since 1978. The City has approximately 200 acres of
controlled open space in the floodplain. The City also has a shore land management
ordinance that controls erosion and an annual stream maintenance program.

Development Constraints: The City has been acquiring and removing structures
using the funding provided by FEMA and HUD since 1978. The vacated land is
regulated by an ordinance that prohibits structures from being built on these lots.
Also, the City’s floodplain zoning ordinance requires substantially damaged
structures to be repaired or rebuilt in conformance with the floodplain ordinance. The
ordinance discourages building because of the flood proofing and elevation
requirements. Figure — 5 show’s a neighborhood in Austin where homes were
removed after the 1993 floods.

Critical Facilities: There are two critical facilities, the sewage treatment plant and the
electric power plant, in the floodplain. Traditionally such facilities are on the bank of a
river, or lake, because the treated water is released in the river or lake.

Community Goals: The ultimate goal for the City is to acquire and remove all
structures in the floodplain. They also plan to prohibit any future structures in the
floodplain. The land would be developed as part of the City of Austin Linear Park
System (see Figure - 6).

10
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Figure 6 — Proposed Central Park on the land acquired after 1993 floods.

C. History of Mitigation Strategies

During the floods of July 1978, the City of Austin experienced extensive flooding along
the Cedar River and Dobbins Creek. Approximately 400 homes, 25 commercial
structures and 11 industries sustained flood damages. The U. S. Army Corps of
Engineers (USACE), Rock Island District conducted a feasibility study to evaluate the
alternatives to reduce flood damages in Austin.

A large group of concerned citizens formed the Floodway Action Citizens Task Source
(FACTS). This group assisted in the feasibility study efforts by providing data for the
economic evaluations. They were also knowledgeable as to the community’s preference
of the possible solutions. Both structural and non-structural alternatives were evaluated
including the alternative of, “No Federal Action.” The USACE study concluded that the
benefit-cost analyses for various potential structural and non-structural solutions were
not cost-effective [1].

Soon after the completion of the above study by the USACE, the City of Austin applied
for, and subsequently received, a Community Development Block Grant from the U. S.
Department of Housing and Urban Development (HUD). This grant of $1.7 million was
for relocation of residents from the low-lying flood prone areas. This grant helped fund
acquisition and relocation of approximately 58 families. Following the floods of 1993,
FEMA, through the Minnesota Division of Emergency Management, funded the
acquisition of approximately 100 homes in the City of Austin. In 1992, FEMA updated its
Flood Insurance Study (FIS) of the City of Austin. This study provides updated
information useful in conducting the benefit cost analysis required to approve the HMGP
acquisition project following the floods of 1993 [5].

11



D. Typical Damage to Homes due to the Floods of 1993 and 2000

Most single-family homes in the City of Austin have basements. Typically, all the
residential utilities and the related equipment are installed in basements. This includes
the furnace or boiler, water heater, washer and dryer, refrigerator, freezer and the
electrical panel and wiring. Flooding of the basement generally damages most of this
equipment, which then has to be replaced. The average cost for replacing these items
is about $4000. Many of these homes also had their basements partly furnished. The
furnishings included vinyl and/or carpet flooring, family room furniture, children’s toys,
cabinets, etc. The depth of floodwater and damage experienced by the level of flooding
is referred to as “depth-damage function” (DDF). The actual depth of flooding is
incorporated in the modified depth-damage function table, utilized to determine the
losses avoided in this report [see Appendix A].

The summer of 2000 flood was the highest flood of record. It crested about two feet
higher than the floods of 1993. Many homes had developed cracks and structural
failures of the basement after the 1993 floods. Most of these homes were acquired
under the HMGP project that followed. Six homes were substantially damaged in the
year 2000 flood.

E. Acquisition Project Implementation

After the 1978 floods, it became apparent to the City of Austin that repetitive flooding of
homes and businesses had to be addressed. The City requested help from the USACE
to either dredge the Cedar River, or to engineer and implement an effective flood control
project. The USACE studied the issues and concluded that the various structural and
non-structural solutions were not cost effective. The residents were disappointed, but
the City through its Housing and Redevelopment Authority (HRA) received a Community
Development Block Grant from the U. S. Department of Housing and Urban
Development (HUD). This grant of $1.7 million was used by the City to acquire 58
properties in the floodplain.

Thus, following the 1978 floods the City pioneered the usage of federal funds to acquire
properties in the floodplain. The Housing and Redevelopment Authority (HRA) of Austin
managed and implemented this project. Homeowners were given the option to relocate
their structures outside the floodplain. The homes that were structurally sound were
auctioned off with the condition that they would be moved out of the floodplain. The
monies raised via the auction were recycled to fund more acquisitions. Again after the
1993 floods, Hazard Mitigation Grant Program (HMGP) funds were used by the City of
Austin to acquire homes. This project was also managed and implemented by HRA of
Austin.

For continuity purposes homes were acquired in blocks, along the Cedar River in the
100-year floodplain. The cleared lots were deeded back to the City and the land will be
incorporated into the City’s Linear Park System, presently in the planning stage, Figure-
6 show'’s the sketch of the concept design for the Central Park, a node in the Linear Park
System.

12



Economic Analysis — Cost Effectiveness

Determination of lesses avoided in subsequent disasters due to hazard mitigation is
done to quantify savings resulting from implementing a mitigation project. Pre-project
benefit-cost analysis identifies projected benefits. Benefit-cost analysis can be
considered as foresight and losses avoided analysis can be compared to hindsight.
Measuring losses avoided is a quantitative method for determining the financial savings
realized by the community, resulting directly from the mitigation project.

To perform the losses avoided calculations, detailed data was collected from the City of
Austin’s HRA office and the City Engineer’s office [6]. The multiple flood-related losses
avoided (savings) were calculated for actual events. Each flood is considered as an
independent event for calculating the losses avoided. The cost savings are very
significant and clearly illustrate the financial benefits of these acquisition projects.

Losses Avoided Methodology and Results

The losses avoided calculations include damage to structure, damage to contents,
displacement costs, FEMA Individual Assistance (IA) costs, and FEMA Public
Assistance including infrastructure cleanup and emergency services costs (categories A
and B). The federal disaster Individual Assistance Program is administered by FEMA
through the state. This program includes housing assistance, individual and family
grants (IFG) and cther aid programs to severely impacted residents. The Infrastructure
or Public Assistance Program is primarily directed to assist the state and local
communities with costs of disaster response and recovery including emergency work,
disaster related clean up and repairs to public infrastructure and buildings.

The calculations for the damage to a structure, its contents and displacement costs are
based on the modified depth damage function tables (DDF) that reflect the types and
level of damages historically experienced in Austin. To keep the losses avoided analysis
consistent with the benefit cost analysis the same federally mandated discount rates of
5% and 7% were used. Also, for the economic analysis performed in this report, the
various costs and losses avoided are normalized to 2001 dollars. Most homes were
double story structures with basements. The finished basements were furnished and
included several utilities. These included furnace or boiler, water heater, washer and
dryer, refrigerator, freezer and the electrical panel and wiring. Basement flooding
generally damaged most of this equipment. Some structures also experienced

foundation failures and damage to the basement walls due to the inward hydrostatic
pressure.
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A. Data Collection

After the flood disaster of July 2000, the information described below was collected
and/or developed. The data gathering phase for this analysis was extensive and
required detailed data for about 165 properties that were acquired since 1978. The raw
data was processed, screened and used for further calculations.

Vulnerability dafa include building depth damage function (DDF), contents damage
function, displacement costs (See Appendix A).

Mitigation costs include property cost, relocation cost, appraisal fees, demolition cost
(including asbestos abatement), title fee, legal fee, and project management cost.

Historical flood hazard data includes flood elevation, flood insurance study data, and
repetitive damage information from the National Flood Insurance Program (NFIP)
databases.

Building data includes project completion date, property address, structure type, and
first-floor elevation (FFE).

B. Computation of Losses Avoided

Briefly presented in this section is a listing of the various pieces of information needed
and the procedure used to compute the losses avoided from subsequent floods after the
acquisitions of homes in the floodplain. To determine the losses avoided in flood prone
areas, it is necessary to first identify the following data:

Fair market value of each home before the flood,
Number of years since the implementation of the project,
Discount rate (federal),

First floor elevation of each structure,

Base flood elevation,

Flood elevation for each subsequent flood,

Building depth-damage function table,

Content depth-damage function table, and
Displacement depth-damage function.

CoNOGOREON =

The above data was acquired, measured or developed for all the 163 properties. Next
the data was subjected to quality control, verification, and cross -checked. Finally, the

data was entered in spreadsheets and processed using formulas listed in tables three
and four.

The total acquisition cost for each property was determined using formulas presented in
Table - 3. The losses avoided calculations were performed using the formula in Table-4.

14



Table -3: Formulas for determination of total acquisition costs

Type of Property Formula — Total acquisition cost
Homes with Tenants Purchase price + Demolition cost + Appraisal fee + Title/Legal

fee + Project management fee + Relocation cost

Owner Occupied Homes | Purchase price + Demolition cost + Appraisal fee + Title/Legal
or Vacant Homes fee + Project management fee

Vacant Lots Purchase price + Title/Legal fee + Project management fee

Table - 4: Formula for determination of losses avoided

Formula for Losses Avoided Usage of Depth — Damage Function
Determination (see Appendix A) and previous

experience in disaster costs in
Austin, MN

Damage to structure (Bldg. DDF) X (Property value)
+ Damage to contents (Content DDF) X (Content value)
+ Displacement cost (Number of days displaced) X (cost)
+ avoided individual assistance cost DR-993-MN-1993 Austin experience
+ avoided infrastructure cost DR-993-MN-1993 Austin experience
+ savings in (pre-FIRM) insurance Homeowner premium + FIA subsidy

premium

15



C. Summary of Losses Avoided

Analysis of the data in this report shows that the buy-outs after the 1978 floods have
avoided losses of more than 80% (normalized savings of $3.9 million on an investment
of $4.87 miillion in 2001 dollars). The actual investment after the 1978 floods was $1.7
million funded by HUD through a Block Grant to the City of Austin. These estimates are
normalized to the year-2001 for the acquisitions after 1978 floods (a duration of 20-
years).

The flooding of October 1988 was declared as a Federal disaster. The acquisition of
four homes was directly administered by FEMA, under Section 1362 of FEMA
regulations. The cost of this acquisition was $215,928 (normalized) and the losses
avoided are $286,791 (normalized). In the aftermath of the 1993 floods, HMGP
acquisitions avoided losses of more than $2.6 million on a total investment of $5.5
million (normalized to $7 million). This return on investment is more than 36%. The
HMGP funded acquisitions are cost-shared (25%) by the City of Austin and 75% by
FEMA. The above savings are determined due to losses avoided following the flood of
2000.

The discount rate used is 7% to keep the assumptions consistent with FEMA’s benefit-
cost analysis model. Summary of the direct losses avoided resulting from acquisitions in
Austin, MN is presented in Table-5. For detailed results of losses avoided, please refer
to Appendices B, C and D. Appendix B presents the total losses avoided for the 101
acquired properties following the floods of 1993. Appendix C presents the total losses
avoided for the 58 properties acquired following the flood of 1978. Finally, Appendix D
presents the losses avoided for the four properties acquired after the flood of 1988.

Table -5: Summary of normalized losses avoided due to acquisitions in
Austin, MN
Funding Sources | Total Acquisition Total Losses % of Losses
Cost Avoided Avoided to
Acquisition Cost
HUD (after 1978) $4,876,952 $3,909,314 80.2%
FEMA/ City of $7,042,314 $2,568,982 36.5%
Austin (after 1993)
FEMA/ City of $215,928 $286,791 124%
Austin (after 1988)

(Note: Dollars normalized to the year 2001 for all acquisition projects. The discount rate
used for this normalization is 7%.)

16




Conclusion

This report documents some of the direct savings resulting from the Federal and State
funded acquisition projects. Numerous floods have occurred since the implementation
of these projects, and the resulting losses avoided for the multiple flooding events are

presented.

The calculation of losses avoided is a detailed quantitative method used to perform a
post-mitigation, HMGP project review. Analysis of losses avoided following subsequent
floods helps to quantify some of the benefits (savings) resulting from previously
implemented mitigation projects. As compared to the pre-project benefit-cost analysis, it
identifies some of the actual losses avoided. Thus, measuring losses avoided is a
methodology for calculating the financial savings realized by the community as a direct
result of the mitigation project.

In Austin, MN losses avoided analysis has demonstrated the economic viability of the
163-property acquisitions. During the first phase, in a time span of about 20 years, the
investment of $1.7 million (normalized to $4.8 million to year 2001) from HUD has saved
more than $3.9 million in losses avoided. Later, in the aftermath of 1993 floods, an
investment of $5.5 million (normalized to $7 million to the year 2001), with the hazard
mitigation grant program has saved $2.6 million.

The above result, from the losses avoided analysis has demonstrated the economic
viability of the various acquisition projects implemented in Austin, Minnesota since 1978.
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Appendix A

Flood Depth-Damage Table Used

(For One-Story Homes w/Basement)

Displacement period 31

Flood Depth (ft) | Bldg (DDF) Contents (DDF) | Displacement (days)

-8 1% 1% 0
-7 6% 1% 0
-6 6% 1% 7
-5 6% 2% 7
-4 7 % 2% 7
-3 8% 2% 7
-2 8% 6% 7
-1 8% 12% 7
0 16% 17% 15
1 23% 33% 15
2 27 % 41% 31
3 35% 44 % 62
4 40 % 45% 93
5 60 % 60 % 124
6 100% 65% 254
7 100% 66 % 302
8 100% 66 % 302

|Sample Calculation:

Flood Elevation 1192 ft

First Floor Elevation 1190 ft

Flood Depth 21t

Building DDF . 27%

Contents DDF 41%
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Appendix D

Losses Avoided to homes acquired after 1988 floods in Austin, MN

Direct Acquisition by FEMA under Section-1362 after flood of 1988

Losses Avoided to acquired homes due to floods of July 2000, August 1993 and April 1993

Flood Event Jul-00 August 1993 April 1993
Flood Crest (ft) 1195 1193 1190
No. | Street  [1ST Fir. Elev] Norm. Acq Cost | Acquisition Cost Normalised Losses Avoided
(5% for 12 yrs.) (7% for 1 yr.) (7% for 8 yrs.) " (7% for 8 yrs.)
1 1st St. SE 1190.4 $50,514 $28,128 $19,416 $20,767 $6,007
2 1st St. SE 1189.0 $48,089 $26,778 $38,228 $28,024 $12,929
3 1st St. SW 11913 $52,674 $29,331 $17,336 $17,439 $4,939
4 8th Ave SE 1188.8 $64,651 $36,000 $49,872 $36,454 $17,381
| |TOTALS | s215928 | | $124852 || 102684 ||  $41,255
Losses Avoided to Residential Structures $268,791
Total Acquisition Costs $215,928

Losses Avoided Vs Acquisition Costs 124%




Appendix E

Glossary of Terms

Acquisition: Mitigation measure in which the owner’s interest in the building is
purchased and the building demolished. Acquisitions are assumed to be 100% effective
mitigation measures at all flood depths. Also known as a “buyout”.

Acquisition Cost: The sum of all direct costs to purchase a property plus other costs
such as demolition, asbestos abatement costs, appraisal fees, title fees, legal fees, and
project management cost.

Automated Disaster Assistance Management System (ADAMS): FEMA'’s

previous generation project processing computer program. NEMIS has replaced
ADAMS.

Avoided Losses: A methodology used after a disaster to quantify damage losses
that were avoided as a direct result of the implementation of mitigation project(s). Types
of avoided damages include; building damages, contents’ damages, displacement costs,
individual assistance costs and some infrastructure related damages.

Benefit-Cost Ratio: The ratio of the present value of benefits to project costs for a
mitigation project. The benefits are the present value of the sum of the expected annual
avoided damages over the lifetime of the mitigation project.

Building Damage: The estimated damages to a structure, expressed as a
percentage of the building’s replacement value. Building damages include both
structural and non-structural elements (mechanical, electrical, and plumbing systems)
but exclude building’s contents.

Building Depth-Damage Function (DDF): Indicates the building’s vuinerability to flood
damage by showing the estimated building damage for the range of flood depths.

Community Rating System (CRS): Is a grading system used the Federal Insurance
Administrator to determine the flood insurance premium for structures in a given
community that participates in the National Flood Insurance Program (NFIP).

Contents Damage: The estimated damages to the building’s contents, expressed as a
percentage of the total content’s replacement value. Contents damages includes
furniture, carpets, and other items specific to individual tenants’ usage, but exclude
mechanical, electrical, and plumbing systems which are non-structural components of
the building.

Contents Depth-Damage Function (DDF): Indicates the content’s vulnerability to flood
damage by showing the estimated contents damage for the range of flood depths.

Discount Rate: An interest rate that accounts for the time value of money. The
discount rate is used to convert expected annual benefits over the lifetime of a project to



a net present value. For Federally funded hazard mitigation projects, U.S. Office of
Management and Budget (OMB) determines the discount rate.

Displacement Costs: The product of costs per month and the expected period
for which the building will be unusable due to flood damage. Displacement costs are
incurred when owners are displaced to a temporary site while flood-related damage to
the original building is repaired and include costs for rent and other displacement
expenses.

Damage Survey Report (DSR): Documentation corresponding to infrastructure
claims by the impacted communities and state. Serves as the “application” for
emergency response and permanent repair funding for public facilities and approved
non-profit agencies. It documents the details and cost of damage to public facilities
resulting from a federally declared disaster.

First Floor Elevation (FFE): The first floor elevation of the building is the elevation of
the top of the finished flooring of the lowest finished floor, as defined by the Federal
Insurance Administration in compiling flood damage data.

Flood Depth: The flood depth used in the flood depth-damage table (See Appendix A)
is the difference between the flood elevation and the first floor elevation.

Flood Depth-Damage Table: A table that displays the estimated damage by flood
depth for the six classes of building types plus the “other” classification included in the
calculations (See Appendix A).

Flood Plain: The normally dry land adjacent to a body of water, such as a river,
stream, creek, lake, or ocean that is susceptible to inundation of floodwaters.

Floodway: The central portion of the floodplain that carries the greatest portion of the
water in a flood. Obstructions in the floodway will result in increased flood levels
upstream.

Individual Assistance (IA) Program: A variety of FEMA programs under which
impacted residents of a community receive direct federal financial assistance following a
federal disaster declaration. It includes housing assistance and IFG funding.

Individual Family Grant (IFG): Last resort funding source for home repairs,
replacement of personal property, medical bills, funeral expenses.

National Emergency Management Information System (NEMIS): The
comprehensive database and emergency management computer programs used by
FEMA for comprehensive disaster management.

National Flood Insurance Program (NFIP): A federally managed and subsidized
flood insurance program by FEMA.

One Hundred (100)-Year Flood: The flood elevation that has a one-percent chance

of being equaled or exceeded in any given year. It is also called as the base flood
elevation.



