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The research described in this report was funded with Federal funds from the Federal
Emergency Management Agency under contract # 282-98-0029 and under subcontract to the
American Institutes for Research. The content of this publication does not necessarily reflect the
views or policies of the Federal Emergency Management Agency, nor does mention of trade
names, commercial products, or organizations imply endorsement by the U.S. Government.

In designing and executing this study, Dewberry tapped its extensive floodplain
management, flood hazard analysis and mapping, flood mitigation, and disaster response and
recovery experience gained through 30 years supporting FEMA and its partners. This experience
has provided Dewberry with an uncommon understanding of the programs, practices, and
policies governing the National Flood Insurance Program (NFIP) and how they interrelate to
activities conducted by state and local governments.

This study contributes to the overall NFIP evaluation by developing estimates of the level
of compliance with the NFIP minimum building requirements and increases our understanding of
what are the most common violations and what factors explain the differences in levels of
compliance between communities, flood zones, building types, and similar factors.

For additional information about this study or Dewberry’s NFIP experience, contact:

Margaret L. Mathis, CFM
Dewberry

8401 Arlington Boulevard
Fairfax, Virginia 22031-4666
Phone: (703) 849-0330

E-mail: mmathis @dewberry.com

Evaluation of the National Flood Insurance Program
An Evaluation of Compliance with the National Flood Insurance Program Part B:
Are Minimum Building Requirements Being Met?



ii

BIOGRAPHICAL INFORMATION ON REPORT AUTHORS

Margaret L. Mathis is the Department Manager at Dewberry responsible for program
support activities within Dewberry’s Hazard Engineering Resources Department. She has in-depth
knowledge of floodplain management regulations and procedures, gained through working on
FEMA'’s flood hazard mapping program for over 20 years. Her experience has included a broad
spectrum of assignments including flood study development; interpretation and implementation
of NFIP floodplain regulations, policies, and procedures; and development of outreach strategies
to improve dissemination of information to NFIP communities and property owners. She has
also supported FEMA and its state partners in developing processes to improve map adoption
and community compliance. Ms. Mathis also provides consulting services to clients on the
Community Rating System and adoption of higher NFIP regulatory standards. She is a graduate of
the University of Maryland, with a B.S. in Geography.

Suzanne Nicholson is a Senior Technical Writer at Dewberry. She has over 11 years
experience researching, writing, and editing reports in support of FEMA and the NFIP, including
the Mitigation Assessment Team Report: Hurricane Ivan in Alabama and Florida (FEMA 489),
FEMA'’s “Project Impact Tool Kit,” and many documents in support of FEMA’s Map
Modernization Plan. Prior to joining Dewberry, Ms. Nicholson was Rhetoric professor at
Southern Methodist University and a professor of composition and developmental studies at
Brookhaven College. She is a graduate of the University of Texas at Dallas with an M.A. in
Humanities.

Evaluation of the National Flood Insurance Program
An Evaluation of Compliance with the National Flood Insurance Program Part B:
Are Minimum Building Requirements Being Met?



iii

TABLE OF CONTENTS
EXECUTIVE SUMMARY v
B ACKGROUND......uuuuuuuuuetuueueustssesssssseesesessessssesesesese......————————.....srersssssrsssssreresssessserssese.sreressrer.r......................—.—......——. \Y
JY 021§ & (0] 5 1SR PPRTPPRPPPPPRRRPRRPPRPIRt VII
RESULTS AND CONCLUSIONS .....ouuttttiieeieiiittteeteeeeeesisteeeeeeeeestiassseeseesssssssssesessssssssesesessomsisssssseesssmssssssssssssenssssees VIII
RECOMMENDATIONS ......uuitttiieeeeieeitteeeeeeeeeeesiareeeeeeeeesiarestseeeeesitserseeseeasastasasseeeesasssassseeessanssasesesesseasssssseeeeesesnses XII
1. INTRODUCTION 1
1.1. BACKGROUND AND PURPOSE OF REPORT ........ccoouuttiiiieeiiiiitteeeeeeeeeeiaeeeeeeeeeesaaveeeeeseeesssseseeesesessssasssseseessnnnnnneeeeas 1
1.2. OVERVIEW OF THE NFIP ......ooiiiiiiiiiiiiiee et ettt et e e et e e e etae e e e ataeeeeaaseeeesbeeeennseeseeasneas 2
1.3. NFIP REGULATIONS FOR CONSTRUCTION IN THE SFHA ........oooiiiiiiiiee e e 4
1.4. SCOPE AND LIMITATIONS OF STUDY ...oovtttttitteteieieieieteteeeeeeeeeeeteeeeseeeeeeeeteeseseeteretetetetetetetereteeerereterererereerer. 6
1.5. ORGANIZATION OF THIS REPORT .....covvviiiiiiiiiiiiieieieieieieeeeeeeeeeeteeeeeeeeeeeeeeeeeeeesteeeeeeeteteteeetseeeeeesesstetererererereeererereeees 8
2. METHOD 9
2.1. COMMUNITY SELECTION PROGCESS ......uuuuuuuuuuuuuuuutsuesusuessessressssseresssessseressmseeee..............................—.—.—.—................ 9
2.1 1. CIUSTET SELOCIHION PFOCESS .....oeeeeeeeeeeeeeeeeeee ettt ee e e e ettt e e e e e e e et ee e e e e e e etaaeaaaeeeeesaraaaaaesaeeennas 9
2.1.2. COMMUNILY SELECIION PTOCESS ..ottt ettt ettt ettt ettt st e st e bt e st e s b e st e sbeeears 10
2.2. BUILDING SELECTION PROCESS ....ccutttiiiitiiteiittieeeeiteeeeetteeeeetveeeeetteesesaaeaesetsesaeeasseeesessaaeasseseeasssesesssseeassesesnsns 15
2.3. PREPARATION FOR SURVEY OF BUILDINGS .......occiiiuiiiiiiiiieeeitiieeeeteeeeeiteeeeeeiveeeesaseeeesitsaaeetseseessseesesssseesssesesnsns 15
2.3.1. Team Member Selection AN TIAINING ..........coovcveeecueeecuieeiieeseiieeieesieesieesteesseesbeesseesseesseessseesseesnses 16
2.3.2. CommUNity COOFAINALION ........cccueeveveeeriescrieeiieeseteesiteesieesseesseesseesseessseessseessseesssaessseessseesssesssseesssessnses 16
2.3.3. PTOJECT DATADASE. .........cocueeeeeeieeeeieiieeieesieeeieesteesteeseteaseseesebeessseessseessseessseeasseesssaesssaesnseesnseesssaesnseesnses 17
2.4. SURVEY APPROACH .....cuuuuuuuuuuruuusssssssssssssssssssssssesssssssesessssssssssssssrsssseses.s.......................................................——. 18
2.4, 1. AdMINISIFATIVE SUFVEY ..ottt ettt ettt ettt ettt et ettt e bt e e bttt e s bt e s bt e sabee e bt e sabeesbeesans 18
2.4.2. Elevation Surveys and Building INSPECIIONS .............c..ccoeueeuieiuiecueniienienienieenit e sne e 18
2.5, LUIMITATIONS ..uvuuuuuuuuuruuussessusesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnne 19
2.6. STUDY SAMPLE CHARACTERISTICS ....uuuvuvuuuussusssesssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssasssssssssssssersree. 21
2.7. COMPLIANCE CLASSIFICATION CATEGORIES ......cuuuuuuuuuuusuuursssssssrssssersssssssresssssssssssssesssssssssssssssamsssse....s........—.. 24
3. STUDY RESULTS 27
3.1. COMMUNITY RECORD KEEPING AND RETENTION ......cccoiiiiiiiieiiiieeeiireeeetreeeeeireeeeeereeeeessesessseseenssesesnnssesenssens 27
SUL L. POIINIL FILOS .ccccoooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 28
3.1.2. ELeVATION COTTIfICAIES .vveuveeeeveeeeeeeiieeieesieeeteesteesseesseasaseeseseesnseessseessseessseessseesnsaessseesnseeasseessseesnseennses 30
3.2. ELEVATION SURVEY RESULTS ....cciuttiiiiiiiiieiitiieeeettteeeetteeeetteeeetteeeeetteeeesstseseessaeseaasesesasssesesssseesasseeeensssesensseas 31
3.2.1. Results by Compliance ClassifiCcation CALEGOTIES ..........uueuuereuvereeeririeeireesieeniieesiseessseessseesssessseesssessnnes 32
3.2.2. Results by Community and Building CRATACIETISIICS ...........c.coceecuereenienieiiieiiieeeeeeeeeeieeere e 38
3.2.3. Results Extrapolated 10 COMMUNILY CLUSTETS..........cceoeueeeueecuiiiiinienieneenieete ettt 48
4. SUMMARY AND CONCLUSIONS 51
5. RECOMMENDATIONS 55
6. APPENDICES 59
APPENDIX A — PARTICIPATING COMMUNITIES WITH DETAILED SFHAS 59
APPENDIX B — NATIONAL SURVEY RESULTS BY COMPLIANCE CATEGORY 95
7. ACRONYMS 103
8. REFERENCES 105

Evaluation of the National Flood Insurance Program
An Evaluation of Compliance with the National Flood Insurance Program Part B:
Are Minimum Building Requirements Being Met?



v

ACKNOWLEDGMENTS

Appreciation is extended to the many professionals who took their time to review and
provide insights and observations on earlier drafts of this report. Thanks are due in particular to
Michael Robinson formerly of FEMA for his help in developing the compliance categories used
in this report and for his review and comments on the findings. His thoughtful comments on the
noncompliance with the NFIP building requirements found in this study and how it contributes to
damages during the base flood formed the basis of much of the discussion included in the Results
by Compliance Classification Categories section of this report.

An immense amount of data was collected for this study, and the study would not have
been successful without the hard work of the Dewberry project team including David
Burkholder, Kelly Clemmensen, Lisa Turcios, John Graves, Scott Weber, Richard Nash, and
Kaveh Zomorodi.

A sincere thank you also goes out to Claudia Murphy of FEMA and Marc Shapiro, the
current project director for the NFIP evaluation at AIR for their detailed comments on the report
and for their help moving the study to completion.

Evaluation of the National Flood Insurance Program
An Evaluation of Compliance with the National Flood Insurance Program Part B:
Are Minimum Building Requirements Being Met?



EXECUTIVE SUMMARY

Background

In 2000, the Department of Homeland Security’s Federal Emergency Management
Agency (FEMA) contracted with the American Institutes for Research (AIR) to perform a
comprehensive evaluation of the National Flood Insurance Program (NFIP). As part of the
evaluation, FEMA tasked AIR with conducting a comprehensive nationwide assessment of
compliance with the NFIP minimum floodplain management regulations as set forth in Title 44,
Section 60.3, of the Code of Federal Regulations (44 CFR §60.3). That assessment has been
completed through two coordinated studies.

Study Part A, prepared by AIR, assesses the processes for ensuring community
compliance with NFIP regulations. The areas of inquiry include the NFIP’s approach to training
and technical assistance; the effectiveness of tools for monitoring community compliance, and
defining and remedying violations; the roles of FEMA’s headquarters and regional offices, and
state floodplain management agencies in supporting the NFIP; the capabilities of communities to
identify and address violations; and the appropriateness of sanctions for noncompliance.

Study Part B, prepared by Dewberry under subcontract to AIR, quantitatively addresses
the percentage of buildings located in FEMA designated Special Flood Hazard Areas (SFHAs)"
— that are in compliance with the NFIP’s floodplain management regulations, especially those
regulations related to construction standards. Specifically, this study examined a subset of the
buildings in SFHAS; notably recent” construction that has occurred after the date FEMA had
produced a Flood Insurance Rate Map (FIRM) for the area in which the building is located”.
Study Part B seeks to identify those floodplain management regulations that have the highest and
lowest rates of compliance and what factors explain the differences in levels of compliance
between communities, flood zones, building types, and similar factors.

Floodplain management regulations that meet minimum NFIP standards have been
adopted by over 20,000 communities nationwide. These regulations are designed to prevent new
development from increasing the flood threat and to protect new and existing buildings from
anticipated flooding. In exchange for adoption and continued enforcement of the regulations,
flood insurance is made available to communities, their property owners and renters.

' The SFHA is the area that is predicted to be inundated by the flood events having a 1-percent or greater chance of
being equaled or exceeded in any given year. The SFHA, which is shown as either an A Zone or V Zone, is
identified on a Flood Hazard Boundary Map or Flood Insurance Rate Map prepared by FEMA.

% In this context, recent construction is defined as construction that has occurred since January 1, 1990.

? Buildings constructed or substantially improved after the effective date of the initial FIRM for the area in which
the building is located, or after December 31, 1974, whichever is later are referred to as Post-FIRM buildings.
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In general, communities participating in the NFIP must require permits for all new
development in the SFHA; elevate the lowest floor of all residential buildings® in the SFHA to or
above the Base Flood Elevation (BFE); restrict development in the regulatory floodway"; ensure
that construction materials and methods used will minimize future flood damage; and treat
substantially improved structures® as new buildings that must meet the minimum NFIP
standards.

The success of the NFIP depends on communities’ ensuring that buildings and other
development within their jurisdictions are constructed and maintained according to these
standards so that flood losses will be minimized. If communities do not elect to participate in the
program or if they do so but fail to adequately enforce the standards, then lives and property are
placed in harm’s way; buildings will suffer unnecessary flood damage; the NFIP’s actuarial
soundness will be jeopardized; and the costs to society from future floods will be increased
unnecessarily. The NFIP has an added dimension that encourages the thoughtful placement of
new development and compliance with the NFIP regulations. Notably, flood insurance
premiums are based on the flood zone in which the building is located and the elevation of the
building in relation to the BFE. The effect of this differential rate structure is to provide an
incentive to increase the level of safety of buildings beyond the minimum standards by giving
significant financial benefits to building at higher elevations and in less hazardous flood zones.

As discussed in Study Part A, there has never been a comprehensive nationwide
assessment of compliance with the NFIP regulations. Although participating communities are
monitored individually on a regular, though fairly infrequent basis, the question of how well the
NFIP is being administered across the United States, and what proportion of flood prone
buildings are built to the program’s standards has been unanswered. The data collected through
this study allow observations to be drawn about the level of compliance among a subset of NFIP
communities, notably those located in areas where current and future floodplain development
and flood risk is greatest and where success in achieving compliance with the NFIP regulations
is most important.

The summary that follows describes the research methods used in this evaluation,
presents selected results and conclusions, and lists the recommendations growing out of this
study.

* In meeting the NFIP regulations, residential buildings are required to be elevated to or above the BFE, while non-
residential buildings have the option of being either elevated or floodproofed to the same level.

> The regulatory floodway is the area identified on a FIRM or a Flood Boundary Floodway Map that represents the
portion of the floodplain that carries the majority of the flood flow and often is associated with high velocity flows
and debris impact. The floodway represents the channel of a river or watercourse and the adjacent land areas that
must be reserved to discharge the one-percent annual chance flood without cumulatively increasing the water
surface elevation more than a designated height, generally one foot.

6 “Substantial improvement” is defined in 44 CFR §59.1 as “any reconstruction, rehabilitation, addition, or other
improvement of a structure, the cost of which equals or exceeds 50 percent of the market value of the structure
before the ‘start of construction’ of the improvement.
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Method

The first stage of the sampling process used in this study included the purposive
identification of geographic areas made up of either a metropolitan area or a group of closely
located counties or communities (referred to herein as “clusters’”) with large concentrations of
post-FIRM buildings. This non-random approach to selection of the clusters was necessary to fit
the available budget and ensure that the sample was representative of areas of the country where
a preponderance of NFIP post-FIRM policies are found. Large, fast-growing communities as
well as smaller tourist destinations along the coasts are represented in the sample frame because
a high percentage of the post-FIRM construction is occurring in these areas. From an original
sample frame that included eighteen cluster areas, ten clusters were chosen. These clusters
represent the predominant types of flooding experienced by NFIP communities; in addition, they
are geographically and economically diverse and include areas with high growth rates both in
terms of population and the number of post-FIRM policies. A community selection process was
used to develop a viable list of communities within each cluster, and from this list the
communities to be studied were selected randomly. Fifty communities ultimately were included
in Study Part B.

All or most of the post-FIRM buildings constructed after January 1, 19907 (both insured
and uninsured) located within SFHAs studied by detailed methods (i.e., for which FEMA had
established BFEs or flood depths) of each candidate community were identified. From the
comprehensive list of buildings, 35 to 45 candidate buildings suitable for survey in each
community were selected randomly; ultimately, approximately 25 buildings in each community
were physically surveyed.

The data collection approach included an administrative survey — an inspection of the
community’s permit files — and an elevation and building inspection survey. The objective of the
administrative survey was to review community record keeping and retention as it relates to the
construction of buildings in SFHAs, and the objective of the elevation and building inspection
survey was to determine if buildings built within the surveyed communities had been built to
minimum NFIP standards.

The results should be considered suggestive of results that would be found among
communities and buildings that fit the study criteria®. The presentation of results breaks down
the compliance problems encountered to distinguish between different types of factors that may
or may not put a building’s structure substantially at risk of damage in a 1-percent annual chance
flood.

7 The January 1, 1990 date was set to ensure an adequate sample of buildings in most communities and allow
comparison of changes in floodplain management practices over a 14-year time period.

¥ The communities selected are predominantly rapidly-growing coastal communities on the Atlantic, Gulf, and West
coasts and inland communities in the Southwest and along the Mississippi River. Buildings included in the study
are post-FIRM buildings constructed after January 1, 1990 in detailed SFHAs. Buildings both insured and
uninsured by a flood insurance policy are included.
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Results and Conclusions

This study addressed a series of research questions aimed at identifying the most
common violations of the floodplain management regulations, where they were most common,
and possible explanations for the differences in levels of compliance between communities,
flood zones, building types, and similar factors. The results of those most salient questions
follow.

Overall rate of floodplain development compliance:

Of the 1,253 buildings physically surveyed, 63 percent were found to be in full
compliance with all of the building requirements of the NFIP. Generalizing up to what would be
expected if all buildings in the clusters of communities meeting the selection criteria were
surveyed, we estimate at a 95 percent confidence interval that between 58 and 70 percent of the
buildings would be found to be in full compliance. These percentages, however, must be put
into context. Of the buildings surveyed, few are at risk of suffering significant damage during
base flood conditions; notably, because communities are generally successfully meeting the
elevation requirements of the program. This success is illustrated by the fact that 89 percent of
all buildings surveyed have their lowest floor at or above the BFE or within 6 inches of that
elevation. In terms of damage reduction, ensuring that the lowest floor is elevated to or above
the BFE is significant and results in minimizing flood insurance claims and federal disaster
assistance. Again, generalizing up to what would be expected if all buildings meeting the
selection criteria were surveyed across these clusters of communities, we estimate at a 95 percent
confidence interval that between 86 and 94 percent of the buildings would have their lowest floor
at or above the BFE or within 6 inches of that elevation. The 89 percent is comprised of the
following:

e 63.1 percent of the buildings found to be in full compliance with all of the
regulatory building requirements of the program

e 9.3 percent of the buildings with mechanical and utility equipment located below
BFE but are fully compliant with the lowest floor elevation requirement

e 9.3 percent of buildings with openings that do not meet the openings requirement
at 44 CFR §60.3(c)(5) but are otherwise fully compliant

e 3.8 percent with multiple noncompliance issues but are compliant with the
elevation requirement

e 1.4 percent with their lowest floor within 6 inches of the BFE
1.9 percent with their lowest floor within 6 inches of the BFE and other instances
of noncompliance

Of further note, in addition to the 89 percent of buildings found to have been built to the
BFE or within 6 inches of that elevation, an additional 4.3 percent have their main
working\living floors above BFE but have finished enclosures or basements below the
BFE. The buildings with noncompliant finished enclosures typically had the majority of the area
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under the elevated floor reserved for parking but in each case had an enclosed finished room with
non-flood resistant materials and furnishings. The noncompliant basements found were one to
three feet below BFE and not likely to experience damages due to hydrostatic pressure’ during
base flood conditions. For these reasons, as well as, limitations on flood insurance coverage for
basements and noncompliant finished enclosures, the claims on these buildings would be much
lower than for buildings with lowest floor violations at the same elevation.

Most common violations found:

The most common violations found were mechanical and utility equipment located below
the BFE and openings that do not meet the openings requirement at 44 CFR §60.3(c)(5).
Between them, these two types of violations account for 50.6 percent of the violations found
within our sample. The regulations governing mechanical and utility equipment and openings
are technically the most difficult to apply and enforce. Further, although these items can be
compliant when a building is built, they can be modified later by the property owner without the
community's knowledge. For these reasons, it is difficult to determine if the violations found are
the result of misunderstandings concerning the requirements by local officials, willful disregard,
less importance or focus placed on ensuring that the requirements are met, or lack of
enforcement.

Variation in compliance by geographic region:

The results show that geography affects level of compliance only modestly. The analysis
suggests that rates of compliance are better in the Southwest and lower on the West Coast of the
US. It is speculated that some differences in rates of compliance are attributable to the
prevailing building construction method found within the region. Generally higher rates of
compliance were observed in communities with primarily slab-on-grade construction and lower
rates in communities that use various types of elevated foundations.

Effect of community size and economic resources on compliance:

At the start of this study, it was anticipated that better levels of compliance would be
found in larger communities with large areas of their community located within flood hazard
areas and more economic resources. This assumption was based on the premise that more
economic resources would be available within the community to support full-time floodplain
management staff and more resources would be devoted to outreach and public education. It was
further surmised that because FEMA and its state partners put the vast majority of their resources
and effort into promotion of compliance within communities with the greatest number of flood
insurance policies in an effort to protect the financial stability of the Flood Insurance Fund, better
levels of compliance would be found in the larger communities within the sample. This study
found little evidence of a strong relationship between the size or economic resources of the
community and the number of compliant buildings.

? Solid walls can collapse if floodwaters get too deep. To prevent collapse the enclosure must have openings to
allow floodwaters to enter and exist, thus automatically equalizing hydrostatic flood forces on the walls.
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Compliance variation by the source of flooding—coastal or riverine:

Generally, the analysis showed that no significant difference exists in the rate of
compliance between buildings affected by coastal versus inland flooding'’.

Compliance in Community Rating System (CRS )'! and non-CRS communities:

Although one would expect to find better rates of compliance among communities
participating in the CRS which is a voluntary incentive program that encourages communities to
perform floodplain management activities that exceed the NFIP’s minimum requirements in
exchange for reduced flood insurance premiums, there is no evidence to support this expectation.
The exception is that fewer lowest floor (Zone AE) and Lowest Horizontal Structural Member
(Zone VE) violations are found in the CRS than non-CRS communities.

Issuance of building permits, ensuring lowest floor and “‘as-built” elevations are at or above
BFE, and document retention:

In general, this study found problems with record keeping and retention by communities.
As aresult, it is unclear to what degree communities are meeting the 44 CFR §60.3
requirement'? to issue building permits for all development in the SFHA, if they are commonly
ensuring that the proposed lowest floor and “as-built” elevations (after construction has been
completed) are at or above BFE, and if they obtain and retain documentation of design and
construction methods. Although Elevation Certificates or equivalent data are available more
widely among the CRS communities than NFIP communities not in the CRS, they nonetheless
do not reach rates expected for CRS communities.

Compliance variation by flood zone:

Generally our analysis showed a significantly better rate of compliance in Zone AO than
in other flood zones. Elevations associated with Zone AO are represented on the FIRM as whole
foot elevations. It is theorized that the existence of a whole foot flood depth or elevation that is
clearly identified on the FIRM may increase the accuracy of the flood elevation determined and
placement of fill or the lowest floor. While on a whole there is no evidence of significant
differences in rates of compliance other than in AO Zones, there is mild evidence to suggest that

1 Coastal flooding includes flooding from any body of water subject to tidal fluctuations. Coastal communities
may or may not include “V” flood zones. V Zones are areas that are inundated by tidal floods with velocity waters
and breaking waves.

""" Any community participating in the NFIP may join the CRS provided that the community is in full compliance
with the NFIP’s minimum requirements and that it makes a commitment to perform a minimum number of
additional floodplain management activities. As a basic requirement, CRS communities must keep permit files that
include Elevation Certificates for all structures built, substantially damaged, or substantially improved in the SFHA
since the community entered the CRS.

"2 Communities participating in the NFIP must require permits for all new development in the SFHA. Further they
must ensure the lowest floor of residential buildings be at or above BFE and that the building be constructed to
withstand flood damage. Standard documentation including a development permit, FEMA Elevation Certificate or
equivalent “as-built” elevation data, and information regarding the construction methods are to be retained by the
community indefinitely.
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VE Zone has a higher fraction of buildings where the elevation requirements of the program
have not been met than found in the other flood zones.

Variation in compliance between buildings uninsured and insured by the NFIP:

Buildings carrying and not carrying NFIP flood insurance (insured and uninsured
buildings) were included in this study to help ascertain if flood insurance may have been dropped
for structures where serious violations may have resulted in high flood insurance premiums.
Marginally significant evidence was found of a relationship between lower compliance and
uninsured buildings.

Compliance over time:

Study B compares results by compliance category for three segments of time: 1990 to
1995, 1996 to 2000, and 2001 to 2004. The analysis shows a significant increase in the
percentage of fully compliant buildings from the earliest to the most recent time period.

Method of construction of buildings and compliance:

In general, there are higher rates of compliance in communities with primarily slab-on-
grade construction (construction on a concrete slab that is installed on compacted or natural soil)
and lower rates in communities that use various types of elevated foundations.

Building type (commercial, manufactured homes, or other residential structures) and
compliance:

Higher levels of compliance were observed in townhomes/rowhouses and in public
buildings. Poor compliance was found in manufactured homes. Within the manufactured
buildings, there was a high occurrence of electrical and mechanical below the BFE. These were
primarily air conditioning condensers found at grade.

In conclusion, as discussed in Part A of this study, Achieving Community Compliance,
(Monday et al., 2006) and in latter sections of this report , the NFIP’s success is based on two
conditions. The first is that communities will choose to participate in the program and, therefore,
will adopt and agree to enforce floodplain management ordinances established under authority of
the National Flood Insurance Act, as amended. The incentive for such participation, and all that
it entails, is the availability of flood insurance for the community and its property owners.

Second, once a community begins participating in the NFIP, it is assumed that it
administers and enforces its ordinance in such a way that development in its floodprone areas
meets the local (and NFIP) standards and, thus, is protected from future flood damage. If either
condition is not met—if communities do not elect to participate in the program or if they do so
but fail to adequately enforce the standards — lives and property are placed in harm’s way;
buildings will suffer unnecessary flood damage; the NFIP’s actuarial soundness is jeopardized;
public policies and regulations in floodplains may be based on unreliable data; and the costs to
society from future floods will be increased unnecessarily. In short, a high level of continuous
compliance with the NFIP standards is crucial to the program’s success. Thus, the question of
the extent and nature of compliance and noncompliance is an important element of any
assessment of the NFIP and must be continually monitored.
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Recommendations

The $1.1 billion in estimated flood damages prevented annually due to reduced frequency
and severity of losses'” resulting from enforcement of floodplain management regulations
provides testament to the successful implementation of many of the NFIP’s floodplain
management measures. However, the data gathered through this study point to the need for
greater focus on enforcement and additional training and technical guidance in several areas. In
addition, this study identified widespread problems with community record keeping and
retention related to construction of buildings in the nation’s SFHAs.

Recommendations for improving the specific deficiencies identified through Part B of the
Evaluation of Community Compliance follow. These recommendations include specific actions
that communities can take to improve compliance as well as actions FEMA and its state partners
can take to promote improved compliance.

Community Compliance Part B Recommendation #1 (CCB1): Adoption of freeboard should
be strongly promoted

The prevalence of lowest floor (Zone AE) and LHSM (Zone VE) violations, and
noncompliant buildings found to be within 6 inches of the BFE, reinforces the advisability of
communities or states adding a requirement for freeboard rather than meeting the minimum
requirement that the top of the floor be built at BFE. Freeboard is the additional height
requirement above the BFE that provides a factor of safety against flooding and wave run-up.
The benefits of adopting freeboard should be widely promoted through training, FEMA and
community websites, and in technical publications. Communities should be strongly encouraged
to codify the requirement in their local ordinances.

CCB#2: Promote frequent verification inspections during construction

One of the most effective ways to ensure compliance with the NFIP building standards,
as well as higher standards such as freeboard requirements that a community may have adopted,
is to inspect the site frequently during construction. Errors in the elevation of the lowest floor are
most easily found and corrected in earlier phases of construction, while detection of errors in the
placement of electrical and mechanical equipment is not possible until later in the construction
process. An inspection program also puts builders, developers, and property owners on notice
that the community will insist that projects are completed in compliance with the regulations.

CCB#3: Perform periodic checks to ensure that the property continues to remain in
compliance

Communities should periodically check to ensure that the property continues to remain in
compliance over time. Later inspections are particularly important when a building has an
enclosure below the lowest floor. Such areas can be easily modified into habitable fully
furnished space in violation of the NFIP regulations creating safety hazards. This study

" Source: FEMA website http://www.fema.gov/plan/prevent/floodplain/How_the_NFIP_works.shtm.
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identified 30 noncompliant finished enclosures. Many are surmised to have been converted to
habitable fully finished living space without community consent.

CCB#4: A concerted effort is needed to focus greater attention on community permit file
record keeping and retention

Strong adherence to a floodplain management program that requires permits for all
floodplain development, monitors construction as it takes place as well as periodically over time
to ensure continued compliance with the NFIP requirements or the community’s own higher
standards, and ensures adequate documentation of those activities, benefits the NFIP compliance
program in two ways. First, it allows FEMA and its state partners involved in community
monitoring activities to quickly assess the adequacy of the community’s program and direct
limited resources towards communities with the greatest needs. Second, good records show
what was approved, forming a “paper trail” needed for administrative or legal proceedings when
buildings are found to be in violation of the community’s ordinance. Improvements in this area
may be brought about by having FEMA regional offices, FEMA state partners, and Insurance
Services Office, Inc. (ISO)'*/CRS personnel focus greater attention on the record keeping
requirements of the program during contacts with communities.

CCB#5: FEMA should consider revising the opening requirements found in 44 CFR 60.3
(c)(5) for buildings in coastal AE zones with non supporting breakaway walls.

The FEMA 2000 Coastal Construction Manual recommends that buildings in Coastal AE
zones'® be constructed to be more resistant to coastal flood forces. Further, the nation’s private
sector building code organizations and consensus standards groups (i.e., IBC, IRC, NFPA 5000,
ASCE 7, ASCE 24) recognize the Coastal AE zone hazard and require appropriate design and
construction requirements similar to those established for VE zones under the NFIP.
Nonetheless, the Coastal AE zone, has yet to be included in the NFIP regulations. At present,
buildings in Coastal AE zones constructed to Zone VE standards that include non supporting
breakaway walls below the lowest floor and do not also have openings that meet the openings
requirements of 44 CFR 60.3(c)(5) are considered noncompliant. Thirteen of the noncompliant
buildings identified by this study as having insufficient openings are pile and column buildings
that appear to be built to Zone VE standards in Zone AE. It is recognized that a regulatory
change does not happen without great deliberation. Until such time as a regulatory change might
be implemented, FEMA should issue clear guidance regarding the opening requirement in
breakaway walls in coastal AE zones.

'* The CRS is administered jointly by FEMA and ISO personnel. On behalf of FEMA, ISO reviews and scores
community applications and conducts regular visits with communities to verify activities are being implemented as
described in their application.

'S The Coastal Construction Manual identifies a new hazard zone called a Coastal A zone, that is not included in the
NFIP regulations. Coastal A zones are those areas located landward of an open coast with or without mapped V
Zones where the principal sources of flooding are tides, storm surges, seiches or tsunamis instead of riverine
sources. Coastal A Zones are subject to wave effects, velocity flows, erosion, scour, and all combinations of the
above. These areas are expected to receive 1Yz - 3 foot breaking waves during a 100-year event.
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CCB#6: FEMA should continue its support of training for local staff, state training
requirements, and certification of local floodplain managers.

It is impossible to know if the instances of noncompliance found in this study are the
result of misunderstandings concerning NFIP requirements by local officials, willful disregard,
less importance or focus placed on ensuring that certain requirements are met, or lack of
enforcement once violations are found. Nonetheless, it is widely believed that most communities
and individuals are willing to abide by technical standards set for the program and that public
servants are interested in protecting people and their property. With the latter premise in mind, it
is surmised that community compliance could be improved by making more resources available
for both FEMA and the states to increase staff levels and travel support, and to produce and
deliver more workshop and training materials. This recommendation is also found in Part A of
the evaluation of community compliance.

CCB#7: FEMA and ISO/CRS personnel should monitor compliance in communities participating in
CRS more closely and take decisive action to bring communities into compliance or retrograde their
CRS class.

Part A of the evaluation of community compliance found monitoring and enforcement in
CRS communities to be deficient. Shortcomings are perceived to be the result of poor
recordkeeping and retention, confusion about roles and responsibilities and communication gaps
between FEMA, FEMA'’s state partners, and ISO/CRS personnel. Study B found further
evidence of noncompliant programs in CRS communities in the areas of both recordkeeping and
retention and noncompliant buildings.

CRS communities typically have large amounts of development in the floodplain and
serious flooding problems and, hence it is not surprising that they are faced with serious
challenges in ensuring compliance. However, FEMA recognizes and rewards CRS communities
for having “better” floodplain management programs by reducing the cost of flood insurance
premiums within the community; the effect is to reduce the community’s contribution to the
National Flood Insurance Fund. Thus, noncompliance in CRS communities increases the overall
costs of the NFIP and affects the viability of the flood insurance fund even more than
noncompliance in other communities. A concerted effort is needed to remedy the deficiencies in
this program.
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1. INTRODUCTION

1.1. Background and Purpose of Report

In 2000, the Department of Homeland Security’s Federal Emergency Management
Agency (FEMA) initiated a comprehensive evaluation of the National Flood Insurance Program
(NFIP)—the first since Congress established the NFIP with the passage of the National Flood
Insurance Act of 1968. The purpose of the evaluation is to gather data and information to
formulate policies for future floodplain management, risk assessment, and flood insurance and to
support long-term planning and policy making for the NFIP.

FEMA selected the American Institutes for Research (AIR) to perform the evaluation of
the NFIP. In September 2002, as part of the evaluation, FEMA tasked AIR with conducting a
comprehensive nationwide assessment of the level of compliance with the NFIP minimum
floodplain management standards as set forth in Title 44, Section 60.3, of the Code of Federal
Regulations (44 CFR §60.3). That assessment has been completed through two coordinated
studies: Study Part A, An Evaluation of Compliance with the National Flood Insurance
Program Part A: Achieving Community Compliance, Monday et al., 2006, prepared by AIR
assesses the processes for ensuring community compliance with NFIP regulations. The areas of
inquiry include the NFIP’s approach to training and technical assistance; the effectiveness of
tools for monitoring community compliance and defining and remedying violations; the roles of
FEMA'’s headquarters and regional offices as well as state floodplain management agencies in
supporting the NFIP; the capabilities of communities to identify and address violations; and the
appropriateness of sanctions for noncompliance.

This study, hereafter referred to as Study Part B, prepared by Dewberry under
subcontract to AIR, quantitatively addresses the percentage of post-Flood Insurance Rate Map
(FIRM) buildings16 — both insured and uninsured in Special Flood Hazard Areas (SFHAs)17 -
that are in compliance with the NFIP’s floodplain management regulations, especially those
regulations related to construction standards. Study Part B estimates, within the areas selected,
which floodplain management regulations have the highest and lowest rates of compliance and
characterizes levels of compliance by type and size of community, geographical area, foundation
type, occupancy, building type, and similar factors.

'8 Post-FIRM buildings are those buildings constructed or substantially improved after the effective date of the
FIRM on which the building is shown. A FIRM typically includes BFEs and other hazard information needed to
better protect new construction from flood damage. The flood hazards presented on the FIRM determine the NFIP
minimum floodplain management regulations applicable to the construction of the building. Flood insurance
premiums for post-FIRM buildings are based on “actuarial” rates, i.e., rates based on the true risk the building is
exposed to.

"7 The SFHA is the area that is predicted to be inundated by the flood events having a 1-percent or greater chance of
being equaled or exceeded in any given year. The SFHA, which is shown as either an A Zone or V Zone, is
identified on a Flood Hazard Boundary Map or Flood Insurance Rate Map prepared by FEMA.
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Knowledge of compliance is a crucial element of any assessment of the NFIP; without
compliance, lives and property may be at risk, and the actuarial soundness of the NFIP
jeopardized. By dividing the topic of compliance into two interrelated studies, AIR
distinguished between the processes and organizations that support and enforce compliance with
NFIP regulations and the actual compliance of buildings with NFIP construction standards.
Although the two studies require different forms of analysis, they have not been considered in
isolation. References to Study Part A can be found throughout this report.

1.2. Overview of the NFIP

The NFIP is a federal program enabling property owners in participating communities to
purchase insurance as a protection against property losses caused by flooding. Participation in
the NFIP is based on an agreement between communities and the federal government: if a
community adopts and enforces a floodplain management ordinance to reduce future flood risk
to new construction in floodplains, the federal government will make flood insurance available
within the community as a financial protection against flood losses.

Many federal, state, and local agencies and non-governmental organizations are involved
in different components of the NFIP. FEMA, which is responsible for administering much of the
NFIP, conducts flood studies, publishes the NFIP maps, and makes flood insurance available
within communities participating in the NFIP. The objectives of the NFIP are to 1) decrease risk
of flood losses, 2) reduce costs and adverse consequences of flooding, 3) reduce demands and
expectations for federal disaster assistance after floods, and 4) restore and preserve natural and
beneficial values of floodplains.'®

In cooperation with states and communities, FEMA has produced FIRMs depicting
SFHAs for over 20,000 communities nationwide. The SFHA represents the flood that has a 1-
percent annual chance of occurring in any given year (base flood). The base flood is the national
standard used by the NFIP and all federal agencies for the purposes of regulating development
and requiring the purchase of flood insurance. All FIRMs include SFHAs, but the SFHAs (also
referred to as flood zones) reflect varying degrees of analyzes. Rural communities or areas
within communities with limited existing or potential development are typically mapped by
approximate methods. Areas studied by approximate methods show the approximate outline of
the SFHA and carry a Zone A flood hazard designation. While the elevation of the 1-percent
annual chance flood is represented by the approximate Zone A boundary, the exact BFE is not
shown in Zone A areas and is typically unknown to communities and property owners. In
contrast, areas studied by detailed methods reflect complex hydrologic and hydraulic studies that

'8 These goals were reached by a consensus of FEMA and the NFIP Evaluation team in 2002 Design for the
Evaluation of the National Flood Insurance Program. The Fourth goal is not included in statute, however. The
primary legislatively stated purposes of the 1968 Act creating the NFIP were to “Through insurance, better
indemnify individuals for flood losses that created personal hardships and economic distress; reduce future flood
damages through State and community floodplain management regulations; and reduce Federal expenditures for
disaster assistance and flood control”,
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analyze flood duration, drainage area, structures, the amount of impermeable surface, and other

factors that affect flood hazards. These
studies assign statistical probabilities to
different size floods. This is done to
understand what might be a common or
ordinary flood for a particular area versus
a less likely or severe flood for that same
river or coastline. Flood studies
developed using detailed methods include
the computed elevation to which
floodwaters are anticipated to rise during
the base flood.

Detailed flood studies are a vital
part of a floodplain management program
and provide the necessary flood
elevations, flood velocities, and floodway
dimensions to ensure newly constructed
buildings are built to reduce flood
damages to acceptable levels. This study
focused solely on areas studied by
detailed methods (Zones AE, VE, AH
and AO). These areas are more
developed and, thus, have more buildings
at risk than in Zone A areas. In addition,
the buildings are subject to the elevation
requirements and more stringent
floodplain management requirements
than are applicable in Zone A areas. The
detailed flood zones relevant to Study
Part B are defined in the box on the right.

Development may take place
within the SFHA provided that the
development complies with local
floodplain management ordinances,
which must meet the minimum federal
requirements. Communities participating
in the NFIP must adopt legally
enforceable floodplain management

DESCRIPTION OF FLOOD ZONES INCLUDED IN
THIS STUDY

All SFHAs are subject to inundation by the 1 percent
annual chance flood event.

Zone AE: Zone AE represents riverine and lacustrine
(lake) floodplains and coastal floodplains landward of
Zone VE. These areas have been studied by detailed
methods including the use of hydrologic and hydraulic
analyses to develop Base (1% annual chance) Flood
Elevations (BFEs), accurate floodplain boundaries, and,
at times, regulatory floodway boundaries. (Zone AE is
used on new and revised maps in place of Zones Al-
A30.)

Zone VE: Also known as coastal high hazard areas,
these zones are mapped along the nation’s coastlines and
include areas subject to additional hazards due to storm-
induced velocity wave action. BFEs derived from
detailed hydraulic analyses are shown within these zones.
(Zone VE is used on new and revised maps in place of
Zones V1-V30.) NFIP regulations contain specific
elevation and structural performance requirements for
buildings constructed in Zone VE.

Zone AH: SFHAs subject to shallow flooding (usually
areas of ponding) where average depths are between one
and three feet. BFEs derived from detailed hydraulic
analyses are shown in this zone.

Zone AO: SFHAs subject to shallow flooding (usually
sheet flow on sloping terrain or ponding) where average
depths are between one and three feet. Average flood
depths derived from detailed hydraulic analyses are
shown within this zone.

Mandatory flood insurance purchase requirements apply
as a condition of federal or federally related financial
assistance for acquisition and/or construction of buildings
in SFHAs of any community.

For more detailed NFIP flood zone definitions, refer to
44 CFR §60.3.

measures that are compliant with 44 CFR §60.3 of the NFIP regulations. Requirements in 44
CFR §60.3 are based on the level of mapping that FEMA has provided to the community, that is,
whether FEMA has designated SFHAs, BFEs, a regulatory floodway, and/or coastal high
hazards on the community’s FIRM. The regulatory floodway is the area identified on a FIRM or
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a Flood Boundary Floodway Map'? that represents the portion of the floodplain that carries the
majority of the flood flow and often is associated with high velocity flows and debris impact.
The specific requirements in 44 CFR §60.3 associated with the construction in the flood zones
relevant to Study Part B are discussed in section 1.3 below.

1.3. NFIP Regulations for Construction in the SFHA

Study Part B, addresses buildings located within SFHAs designated as Zones AE, VE,
AO, or AH. The zone designation and the BFE are critical factors in determining what
requirements apply to a building and, as a result, how it is built. Minimum federal requirements
for Zones AE, AH, and AO are found in 44 CFR §60.3(c) of the NFIP regulations. For Zone
VE, the minimum requirements are found in 44 CFR §60.3(e). NFIP regulations governing
construction in the regulatory floodway are found in 44 CFR §60.3(d). The requirements for
each of the zones and the regulatory floodway are summarized below.

Zones AE and AH: In Zones AE and AH, all new construction and substantial
improvements20 of residential buildings must have the lowest floor (including the basement, if
any) elevated to or above the BFE. Nonresidential buildings in Zones AE and AH must either be
elevated to the BFE or dry floodproofed to the BFE so that their walls are substantially
impermeable to the passage of floodwaters. Manufactured homes must 1) be elevated on a
permanent foundation such that the lowest floor of the manufactured home is elevated to or
above the BFE and 2) be secured to an adequately anchored foundation system to resist
floatation collapse and lateral movement. An adequately anchored manufactured home typically
includes over-the-top or frame tie-downs in addition to standard connections to the foundation
that will withstand flood and wind forces.*!

Zone AO: In Zone AO, all new construction and substantial improvements of residential
buildings must have the lowest floor (including the basement, if any) elevated above the highest
adjacent grade at least as high as the depth number specified in feet on the community’s FIRM
(at least two feet if no depth number is specified). Nonresidential buildings in Zone AO must
either be elevated or dry floodproofed to the BFE.

Zone VE: In Zone VE (Coastal High Hazard Areas), there are four NFIP minimum
requirements for new construction and substantial improvements (both residential and
commercial): 1) the building must be elevated on pile, post, pier, or column foundations; 2) the

' A Flood Boundary Floodway Map (FBFM) is an official FEMA map that depicts the regulatory floodway. In the
late 1980s, FEMA began combining the FIRM and FBFM into one map, but, prior to that time, the FIRM and
FBFM were published as two separately published products. FBFMs remain in effect in a limited number of
communities around the country.

20 «Substantial improvement” is defined in 44 CFR §59.1 as “any reconstruction, rehabilitation, addition, or other
improvement of a structure, the cost of which equals or exceeds 50 percent of the market value of the structure
before the ‘start of construction’ of the improvement. This term includes structures which have incurred ‘substantial
damage,” regardless of the actual repair work performed.”

*! For more on regulations governing placement of manufactured homes, see 44 CFR §60.3[c] and [e].
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building must be adequately anchored to the foundation; 3) the building must have the bottom of
the lowest horizontal structural member (LHSM) at or above the BFE; and 4) the building design
and method of construction must be certified by a design professional. The area below the BFE
must be built of flood-resistant materials and be free of obstructions; if enclosed, the enclosure
must be made of lightweight wood lattice, insect screening, or breakaway walls. Use of the
space below BFE must be confined to parking of vehicles, building access, or storage. Materials
such as carpeting, paneling, drywall, or sheet rock are not allowed. The requirements for
manufactured homes in VE Zones are the same as for Zone AE.

In each of the above flood zones, all new construction and substantial improvements must
be constructed with electrical, heating, ventilation, plumbing, and air conditioning equipment
and other service facilities that are designed and/or located so as to prevent water from entering
or accumulating within the components during conditions of flooding. In addition, for all new
construction and substantial improvements, fully enclosed areas below the lowest floor that are
usable solely for parking of vehicles, building access, or storage in an area other than a basement
and which are subject to flooding must be designed to automatically equalize hydrostatic flood
forces on exterior walls by allowing for the entry and exit of floodwaters. Designs for meeting
this requirement must either be certified by a registered professional engineer or architect or
meet or exceed the following minimum criteria: a minimum of two openings having a total net
area of not less than one square inch for every square foot of enclosed area subject to flooding;
and the bottom of all openings must be no higher than one foot above grade. Openings may be
equipped with screens, louvers, valves, or other coverings or devices provided that they permit
the automatic entry and exit of floodwaters.

Regulatory Floodway: Within the regulatory floodway, the community is responsible for
prohibiting encroachments, including fill, new construction, and substantial improvements of
existing buildings, unless it has been demonstrated through hydrologic and hydraulic analyses
that the proposed encroachment will not increase flood levels within the community or adjacent
communities.

The community must require permits for all development in the SFHA and ensure that
construction materials and methods used will minimize future flood damage in accordance with
44 CFR §60.3 of the NFIP regulations. Permit files must contain documentation to substantiate
how buildings actually were constructed. The role of the community in ensuring, through its
permitting and inspection process, that construction of new or substantially improved buildings
meets the minimum NFIP regulations is crucial to the NFIP’s success.

Flood insurance and floodplain management measures are strongly linked since flood
insurance rates for buildings built after the issuance of the initial FIRM (post-FIRM
construction) for a community are based on the building’s risk of flooding. Most rates are
determined based on the elevation of the lowest floor of the building in relation to the BFE.
Generally, buildings that comply with the community’s floodplain management regulations (and
NFIP minimum requirements) are charged the lowest rates, and those that do not comply may be
charged much higher rates. Enforcement of floodplain management regulations by communities
is critical for the NFIP to achieve its objectives of protecting lives and property and providing
flood insurance within participating communities at affordable insurance rates.
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Occasionally, as a result of willful disregard for the NFIP requirements or a lack of
understanding of the requirements, a community may not fully enforce all of the provisions of its
ordinance. This failure to enforce puts its participation in the NFIP in peril. FEMA imposes
sanctions on communities for failure to enforce their floodplain management program. These
sanctions are examined more thoroughly in Part A of the evaluation, Achieving Community
Compliance (Monday et al., 2006).

The regulatory standards of the NFIP discussed above are minimum standards in that
they are generally applicable everywhere and provide a basic measure of protection. However,
the minimum standards of the NFIP often do not provide sufficient protection from all flood
hazards, nor do they take into consideration the effects of urbanizing watersheds on future flood
elevations. In recognition of the limitations inherent in the NFIP minimum standards, many
states have imposed more restrictive requirements on their communities. In addition, many
communities have voluntarily adopted higher regulatory standards at the local level based upon
local conditions and anticipated development.

1.4. Scope and Limitations of Study

High levels of compliance are vital to the NFIP’s fiscal soundness, its ability to pay
claims, and the protection of millions of structures. FEMA has established a compliance
program, monitors compliance by NFIP communities, and takes action when it identifies
communities that are not meeting program requirements. However, as discussed in Study Part
A, it is not clear that FEMA or their partners in the program have sufficient resources to assess
compliance in all communities on a regular basis. Studies Part A and B of the evaluation of
compliance were initiated to answer core evaluation questions®* aimed at gaining an
understanding of what levels of noncompliance exist, why they exist, and the efficacy of the
sanctions available when noncompliance is detected. Additional coordination with FEMA and
AIR yielded a subset series of comprehensive questions this report seeks to address.
Specifically, Study Part B was designed to determine the level of compliance of residential and
nonresidential buildings with minimum NFIP requirements. The study responds to the following
questions.

e How widespread are floodplain development violations?
e What are the most common violations?

* Does compliance vary in different geographic areas?

® Does community size affect compliance?

® Do economic factors influence compliance?

¢ Does compliance vary by the source of flooding—coastal or riverine?

2 These core questions were developed by the NFIP Steering Committee. The committee is comprised of a group
of in-house FEMA staff, retired government executives, and private sector and academic experts from various
disciplines with extensive knowledge of the history, objectives, and issues faced by the NFIP, that were convened to
develop the candidate evaluation questions the AIR sub-studies set out to answer.
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Is compliance better in Community Rating System (CRS)* communities?

Are communities meeting the 44 CFR §60.3 requirement to issue building permits
for all development in the SFHA, ensure that the proposed lowest floor and “as-
built” elevations (after construction has been completed) are at or above BFE, and
obtain and retain documentation of design and construction methods?

Does compliance vary depending on the flood zone?

Is there a difference in compliance between buildings insured by the NFIP and those
not insured by the program?

Has compliance improved over time?
Does the method of construction of buildings affect compliance?

Is there better compliance among commercial buildings, manufactured homes, or
other residential structures?

The study design addresses buildings meeting the following criteria.

Completed on or after January 1, 1990. This ensures an adequate sample of
buildings in most communities and allows comparison of changes in floodplain
management practices over a 14-year time period while avoiding the need for local
officials to locate permits issued before 1990.

Constructed after FEMA had issued a FIRM for the community (post-FIRM
construction).

Located in SFHAs that were studied by detailed methods, that is, for which FEMA
had established BFEs or flood depths. The study does not include buildings
constructed in approximate Zone A flood zones because development in these zones
is subjected to fewer measurable floodplain management requirements.
Approximate Zone A designates SFHAs for which FEMA has not conducted
detailed hydraulic analyses and, therefore, has not provided BFEs or flood depths.

In general, these areas were not subject, or projected to be subjected, to development
pressure at the initiation of the community’s FIS.

Either insured or not insured by an NFIP flood insurance policy.

This study focused only on buildings; it did not identify violations in other types of

floodplain development such as mining, dredging, filling, grading, paving, or channel alterations
and maintenance. Compliance with the NFIP regulatory requirements of these other floodplain
development activities is critical to the success of the NFIP. Floodplain development not
properly enforced can result in increased flood hazards and damages to existing buildings. The
scope of this study was further limited primarily to violations; it addressed program deficiencies
only in that it determined whether communities maintained building permits and inspection
records. FEMA’s guidance for monitoring compliance differentiates explicitly between a

3 The CRS is a voluntary incentive program that recognizes and encourages community floodplain management
activities that exceed the minimum NFIP requirements. See Section 3.3 for further information about the CRS.
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program deficiency and a violation. A program deficiency is defined as “a defect in a
community’s floodplain management regulations or administrative procedures that impairs
effective implementation of floodplain management regulations.” A violation is defined as “the
failure of a building or other development to be fully compliant with the community’s floodplain
management regulations.”

1.5. Organization of This Report

The remainder of this report discusses the study’s methods, survey results and
conclusions, and recommendations evolving from this study. Section 2 discusses the methods
used to select the communities and buildings for inclusion in the sample. It also discusses
preparations that were made prior to the actual survey (team selection and training, contact with
the selected communities, and the project database). Section 2 then sets forth the limitations of
the study, describes the characteristics of the communities and buildings in the sample, and
defines the compliance classification categories created for the study. Section 3 presents the
study results. First, it discusses the findings regarding community record keeping and retention
(permit files and elevation certificates and other data). Then, it presents the building
construction survey results, by compliance classification categories and by community
characteristics (e.g., geographic area, population, per-capita income, source of flooding, CRS
participation) and next by building characteristic (building construction type, building usage,
etc). Section 4 includes an overall summary and conclusions about community compliance with
the NFIP building regulations and Section 5 offers recommendations growing out of this study.
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2. METHOD

2.1. Community Selection Process

In the first stage of selection, geographic areas (referred to herein as “clusters”) of the
nation were selected with large concentrations of post-FIRM buildings. Clusters were selected to
provide geographic spread across the nation and ensure representation of most community and
building types. This systematic sampling approach to selection of the clusters was necessary to
ensure that sufficient structures meeting our criteria of being post-FIRM construction located in a
detailed flood hazard area (Zone VE, AE, AO or AH) and built after January 1, 1990, were
available within the communities to be sampled. While the exact number of structures located
within the nation’s SFHAs remains unknown, almost two-thirds of the 20,000 communities in
the NFIP have 20 or fewer policy holders. Because the available budget for the study was
limited, clusters were chosen to maximize inference about rates of compliance within
communities where a preponderance of NFIP post-FIRM policies are found rather than across
the country nationally.

In the second stage of selection, a community selection process, described in the next
subsection, was used to develop a viable list of communities. From this list, communities were
selected randomly to be studied. Because communities were selected randomly at the second
stage, inferential statistics can be conducted within the sample. While we cannot define point
estimates and confidence intervals around estimates of findings at the national level, we expect
that our results are roughly representative of what we would expect to find among communities
that fit the study criteria. The communities included in this study are predominantly rapidly-
growing coastal communities on the Atlantic, Gulf, and West coasts and inland communities in
the Southwest and along the Mississippi River. Fifty communities ultimately were included in
Study Part B. The cluster and community selection processes are discussed below.

2.1.1. Cluster Selection Process

Eighteen clusters were identified for potential inclusion in Study Part B, but for cost
reasons the clusters were reduced to 10 (representing different geographic areas). Although the
additional 8 clusters would have provided better geographic spread, they either represented areas
with relatively small numbers of post-FIRM policies or had similar types of development as in
the 10 clusters ultimately selected for inclusion.

Each cluster was made up of either a metropolitan area or a group of several closely
located counties or communities. The clusters selected were geographically and economically
diverse and included areas with high growth rates both in terms of population and the number of
post-FIRM policies. Although the clusters were systematically selected (to ensure the desired
large concentration of post-FIRM buildings and diversity, and to minimize costs), a random
process was used to select the communities sampled in the second stage of selection. The cluster
areas selected cover states that account for 84 percent of NFIP post-FIRM policies. The 10
cluster areas and their central nodal communities are as follows:
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Washington/Baltimore (Loudoun Co., VA) Coastal North Carolina (Dare Co., NC)

Florida West Coast (Tampa, FL) Mid-Atlantic (New Castle Co., DE)

Florida Panhandle (Escambia Co., FL) Northern California (Contra Costa Co., CA)
Louisiana (New Orleans, LA) Mississippi River (St. Louis, MO)

Coastal Texas (Galveston, TX) Southwest (Maricopa Co., AZ)

2.1.2. Community Selection Process

To select the communities for Study Part B, Geographic Information System (GIS)
application methods were used to generate a list of communities within a 100-mile radius of each
central node community identified within the clusters shown above. That effort yielded a list of
potential communities, which was processed against FEMA’s Community Information System.24
Using the Community Information System, the community identification number, NFIP
participation status, map type and dates, community ordinance levels, and policy information
were added to the list. Next, the communities were categorized as participating with a map,
participating without a map, and non-participating. This categorization yielded a subset list of
viable candidate communities for inclusion in the study from the participating mapped
communities. The list then was further refined by eliminating communities where post-FIRM
buildings constructed after January 1, 1990, numbered fewer than the desired sample size. A
breakdown of the number of communities identified within each cluster using this approach is
shown in Table 1. All communities were selected from those included within the Participating
Communities with Detailed SFHAs column. A comprehensive list of the communities within
this category can be found in Appendix A.

* FEMA’s Community Information System is the primary database used to record community-specific NFIP
participation status, mapping and general insurance information.
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TABLE 1. Breakdown of Communities in Cluster Areas

Participating

Participating Communities Non- Non-

Communities with Only Participating Participating Participating

with Detailed Approximate Communities Communities Communities

Cluster SFHAs Zone A SFHAs without Maps with Maps without maps  Undetermined! Total

California-North 129 18 27 0 12 22 208
Coastal North
Carolina/ Virginia 84 17 5 0 34 16 156
Florida
Panhandle 69 33 3 2 25 1 133
Florida-West
Coast 92 10 3 0 19 1 135
Louisiana 126 47 12 0 28 13 226
Mid-Atlantic 364 51 13 0 72 26 526
Mississippi River 218 77 30 5 182 9 521
Southwest 47 2 1 0 2 0 52
Texas-Coastal 132 27 7 0 10 3 179
Washington/
Baltimore 243 63 13 2 67 13 401

' The undetermined category includes communities with identified discrepancies between the 44 CFR §60.3 ordinance level (see Page12 for ordinance level
information) and map information in the Community Information System.

Within each cluster, seven communities were randomly selected from the participating
communities with detailed SFHAs that had a viable sample size (more than 35 insured properties
within Zone AE, VE, AO, or AH). While it was the intent to survey only five communities
within each cluster area, there was a risk that the selected communities may opt not to participate
in the study or that it might not be possible to locate the now-superseded map palnel25 in effect at
the time of construction of numerous buildings within one of the communities. The latter could
result in an inadequate sample size for an otherwise viable candidate community because the
BFE at the time of construction could not be verified. As discussed in Section 1.3, the BFE
determines the required elevation of new construction; thus, identifying the BFE in effect at the
time of construction is a key component necessary to verify compliance. Accordingly, the
selection of the specific communities to be surveyed within each cluster was at times governed

 Depending on the size of the community or county and the scale of the map, the FIRM may consist of one or more
individual pages, each of which is known as a panel.
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by the completeness of the mapping records for the communities. All of the selected
communities agreed to participate; therefore, selection of the two communities in each cluster to
be ultimately eliminated was based first on whether there were problems in obtaining copies of
now-superseded FIRMs for use in verifying the BFE in effect at the time of construction. Then,
if all FIRM panels for all of the communities within a cluster could be located, two communities
were eliminated through a random selection process.

To protect the anonymity of the communities surveyed, the names of the specific
communities sampled as part of Study Part B have not been included in this report. However,
the community characteristics and a unique identification number assigned to each community
randomly selected for inclusion in the study are shown in Table 2. The characteristics include
the floodplain management ordinance level (44 CFR §60.3 of the NFIP regulations) that apply in
the community, population group, per-capita income group, whether the community is subject to
inland or coastal flooding®®, and whether the community has joined the NFIP’s CRS. Three of
these characteristics are defined in the paragraphs that follow.

NFIP regulations identify minimum requirements that communities must fulfill in order
to join and stay in the program. The requirements that apply to a particular community depend
on its flood hazards and level of detail of the data FEMA provides the community. The specific
requirements are found in §60.3 and apply to communities as follows:

¢ 60.3(a) FEMA has not provided any maps or flood data;

e 60.3(b) FEMA has provided a map with approximate A Zones;

¢ 60.3(c) FEMA has provided a FIRM with BFEs;

e 60.3(d) FEMA has provided a FIRM with BFEs and a floodway;

¢ and 60.3(e) FEMA has provided a FIRM that shows coastal high hazard
areas (V Zones).

The communities sampled have been categorized into six population groups based on the
number of full-time residents”’ residing within the community. The groups are as follows:

® Group 1: less than or equal to 9,999;
e Group 2: 10,000 — 49,999;

e Group 3: 50,000-99,999;

e  Group 4: 100,000-499,999;

e  Group 5: 500,000-999,999; and

6 Coastal flooding includes flooding from any body of water subject to tidal fluctuations and includes large numbers
of communities on estuaries. Communities classified as coastal can also be subject to flooding from rivers that are
not associated with tidal fluctuations and may or may not include “V” flood zones.

27 Based on 2004 Census Data
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¢ Group 6: 1,000,000 or greater.

The sampled communities have also been categorized into three per-capita income
groups. Group 1 represents annual per-capita income ranging from $10,000 to $19,999 per year;
Group 2 represents annual per-capita income ranging from $20,000-29,999; and Group 3
represents annual per-capita income of $30,000 or greater.

Each surveyed community will be provided with the survey data for use in their
floodplain management programs, and FEMA regional offices will work with the communities
to help resolve any problems that are identified. The two reserve communities eliminated from
the survey are shown as shaded on Table 2.

TABLE 2. Randomly Selected Communities

Community Applicable 60.3 Population Per-capita Flooding

Cluster Identification No. Level Regulations 2004" Income? Source CRS Community
California — North NOCA-1 D Group 6 Group 3 Coastal Yes
California — North NOCA-2 D Group 3 Group 2 Inland Yes
California — North NOCA-3 E Group 3 Group 3 Coastal Yes
California - North NOCA-4 D Group 3 Group 2 Coastal Yes
California - North NOCA-5 C Group 2 Group 2 Coastal No
California - North NOCA-6 D Group 2 Group 3 Inland Yes
California - North NOCA-7 (¢ Group 3 Group 1 Inland No
Florida - West Coast WCFL-1 E Group 3 Group 2 Coastal Yes
Florida - West Coast WCFL-2 E Group 2 Group 2 Coastal Yes
Florida - West Coast WCFL-3 D Group 2 Group 1 Inland Yes
Florida - West Coast WCFL-4 C Group 2 Group 1 Coastal Yes
Florida - West Coast WCFL-5 E Group 2 Group 2 Coastal Yes
Florida - West Coast WCFL-6 E Group 2 Group 2 Coastal No
Florida - West Coast WCFL-7 E Group 2 Group 2 Coastal No
Florida Panhandle FL/AL-1 E Group 2 Group 3 Coastal Yes
Florida Panhandle FL/AL-2 E Group 1 Group 3 Coastal Yes
Florida Panhandle FL/AL-3 D&E Group 4 Group 1 Coastal No
Florida Panhandle FL/AL-4 D Group 1 Group 2 Inland Yes
Florida Panhandle FL/AL-5 D Group 2 Group 1 Inland No
Florida Panhandle FL/AL-6 E Group 4 Group 1 Coastal Yes
Florida Panhandle FL/AL-7 E Group 2 Group 2 Coastal No
Louisiana LA-1 D Group 1 Group 2 Coastal Yes
Louisiana LA-2 C Group 2 Group 1 Coastal Yes
Louisiana LA-3 E Group 3 Group 1 Coastal Yes
Louisiana LA4 D Group 4 Group 2 Inland No
Louisiana LA-5 E Group 3 Group 1 Coastal No
Louisiana LA-6 D Group 2 Group 1 Inland Yes
Louisiana LA-7 (0 Group 1 Group 1 Inland Yes

12004 US Census data
21999 US Census data
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TABLE 2. Randomly Selected Communities (continued)

Community Applicable 60.3 Population Per-capita Flooding
Cluster Identification No. Level Regulations 2004 Income? Source CRS Community

Mid-Atlantic DE/NJ-1 E Group 1 Group 3 Coastal Yes
Mid-Atlantic DE/NJ-2 E Group 1 Group 3 Coastal No
Mid-Atlantic DE/NJ-3 E Group 1 Group 3 Coastal Yes
Mid-Atlantic DE/NJ-4 E Group 1 Group 3 Coastal Yes
Mid-Atlantic DE/NJ-5 D&E Group 4 Group 2 Coastal No
Mid-Atlantic DE/NJ-6 (0} Group 3 Group 1 Coastal No
Mid-Atlantic DE/NJ-7 E Group 2 Group 2 Coastal No
Mississippi River MO/IL-1 D Group 2 Group 3 Inland No
Mississippi River MO/IL-2 D Group 3 Group 2 Inland No
Mississippi River MO/IL-3 D Group 4 Group 1 Inland No
Mississippi River MO/IL-4 D Group 3 Group 2 Inland No
Mississippi River MO/IL-5 D Group 1 Group 2 Inland No
Mississippi River MO/IL-6 D Group 2 Group 1 Inland No
Mississippi River MO/IL-7 D Group 2 Group 1 Inland No
North Carolina/Virginia NC/VA-1 E Group 2 Group 1 Coastal No
North Carolina/Virginia NC/VA-2 E Group 1 Group 2 Coastal Yes
North Carolina/Virginia NC/VA-3 E Group 2 Group 2 Coastal Yes
North Carolina/Virginia NC/VA-4 D Group 1 Group 1 Inland Yes
North Carolina/Virginia NC/VA-5 E Group 3 Group 2 Coastal No
North Carolina/Virginia NC/VA-6 D&E Group 2 Group 1 Coastal Yes
North Carolina/Virginia NC/VA-7 D Group 3 Group 1 Inland Yes
Southwest SW-1 D Group 2 Group 1 Inland Yes
Southwest SW-2 D Group 2 Group 2 Inland No
Southwest SW-3 D Group 6 Group 2 Inland Yes
Southwest SW-4 D Group 6 Group 1 Inland Yes
Southwest SW-5 D Group 4 Group 3 Inland Yes
Southwest SW-6 D Group 2 Group 1 Inland No
Southwest SW-7 D Group 2 Group 2 Inland Yes
Texas-Coastal CTX-1 D Group 2 Group 1 Inland No
Texas-Coastal CTX-2 D Group 4 Group 1 Coastal No
Texas-Coastal CTX-3 C Group 1 Group 1 Coastal No
Texas-Coastal CTX-4 E Group 1 Group 2 Coastal Yes
Texas-Coastal CTX-5 D Group 4 Group 2 Inland No
Texas-Coastal CTX-6 E Group 2 Group 2 Coastal No
Texas-Coastal CTX-7 c Group 2 Group 3 Inland No
Washington/Baltimore Balt/Wash-1 D Group 4 Group 3 Inland yes
Washington/Baltimore Balt/Wash-2 D&E Group 5 Group 2 Coastal No
Washington/Baltimore Balt/Wash-3 D&E Group 5 Group 1 Coastal No
Washington/Baltimore Balt/Wash-4 E Group 1 Group 2 Coastal No
Washington/Baltimore Balt/Wash-5 D&E Group 2 Group 2 Coastal No
Washington/Baltimore Balt/Wash-6 D&E Group 3 Group 2 Coastal No
Washington/Baltimore Balt/Wash-7 D&E Group 2 Group 2 Coastal No

12004 US Census data

21999 US Census data

Evaluation of the National Flood Insurance Program
An Evaluation of Compliance with the National Flood Insurance Program Part B:
Are Minimum Building Requirements Being Met?



15

2.2. Building Selection Process

All or most of the post-FIRM buildings (both insured and uninsured) located within the
detailed SFHAs (Zone AE, VE, AO, or AH) of each candidate community were identified using
two sources. Data on insured post-FIRM buildings were obtained from the NFIP Policy-in-Force
database.”® Address records from First American Real Estate Solutions’ GIS database system
were acquired to obtain comprehensive records of floodprone properties, both insured and
uninsured.” Uninsured buildings were included to determine if there was a correlation between
uninsured and noncompliant buildings, that is, to test the hypothesis that owners of noncompliant
buildings may have dropped flood insurance policies because of high flood insurance premiums
resulting from their noncompliant status. From the comprehensive list of buildings, 35 to 45
candidate buildings suitable for survey in each community were selected randomly.

The list of candidate buildings was processed to eliminate duplicate buildings (e.g., units
within the same condominium or apartment building). However, no effort was made to eliminate
buildings within the same row of townhouses or commercial compound units, or to ascertain
whether a given parcel of land may have been removed from the SFHA by a Letter of Map
Revision based on Fill (LOMR—F)30 before the building on the site was constructed.

The primary objective of this study was to determine what percentage of buildings in the
sample were built to the requirements of the BFE and/or flood zone in effect at the time of
construction. Accordingly, it was necessary to obtain both current as well as now-superseded
copies of FISs and FIRMs for use in determining the BFE and/or flood zone in effect at the time
of construction of the selected buildings. Many of the communities’ FIRMs were found to have
been revised multiple times to reflect updated flood hazards. While most superseded FISs and
FIRM panels were located, there were instances where the FIRM panels and/or the FIS report in
effect at the time of construction could not be located and an otherwise viable pre-selected
building was eliminated from the list of buildings to be surveyed. As was the practice with the
selection of reserve communities, reserve buildings beyond the number that would ultimately be
surveyed were randomly selected. This would ensure an adequate sample size even if buildings
were eliminated because the BFE in effect at the time of construction could not be verified or
access to the property once in the field was not possible.

2.3. Preparation for Survey of Buildings

In preparation for the survey of buildings, survey team members were selected and
trained, the selected communities were contacted, and a database was created and pre-populated
with information already available on the buildings.

*® The Policy-in-Force database retains FEMAs flood insurance policy records.

* First American Real Estate Solutions is a private firm that offers flood map reading and zone determination
services to mortgage lenders, insurance companies, etc.

% A LOMR-F is an official revision, by letter, to an effective NFIP map. A LOMR-F provides FEMA's
determination concerning whether a structure or parcel has been elevated on fill above the BFE and excluded from
the SFHA. The letter becomes effective on the date sent.
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2.3.1. Team Member Selection and Training

Four Association of State Floodplain Managers Certified Floodplain Managers (CFMs)®!
from Dewberry’s staff were assigned to this study. In addition, Study Part B was conducted
using a single surveyor who performed the elevation surveys in all the cluster/communities
studied. This surveyor passed the CFM exam midway through completion of the field work for
this study.

In December 2004, Dewberry held specialized training for the project staff. The training
gave the CFMs and surveyor an overview of the project and its objectives, and provided them
with guidance on the measurements to be recorded and potential violations they were likely to
encounter.

2.3.2. Community Coordination

Several weeks before each community visit, the surveyed communities were contacted to
identify the community officials involved with the NFIP, verify their willingness to participate,
and establish dates for a community visit. This initial contact was followed by a formal letter
explaining the objectives of the study and purpose of the visit, and transmitting a list of the
randomly selected buildings to be surveyed. The letter encouraged the community officials to
notify their residents of the survey by placing an article in their local newspaper or through
written notification sent to individual property owners. A template press release was enclosed to
be used at the community’s discretion.

The letter sent to each community requested that they make the permit file, including at a
minimum the following documents, available for each building on the accompanying list during
the site visit:

¢ Building permits

e Elevation Certificates or other records of the “as-built” elevations of the buildings

e Records of floodproofing of nonresidential commercial buildings (where applicable)
¢ Information on the placement of fill

e Records of all variances requested (both denied and approved)

e C(Certification by a registered professional engineer or architect of the building design
and methods of construction

Most of the communities visited were helpful in reviewing the list of buildings randomly
pre-selected for survey in advance of the meeting and in identifying problems with the list.

3! Program developed and administered by the Association of State Floodplain Managers to recognize individuals
who have demonstrated their understanding of floodplain management. Certification has three requirements: an
individual must pass a standardized exam; obtain a specified number of continuing education credits every two
years; and pay a fee for initial certification and recertification every two years.
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Problems with the lists were relatively common. First, dates of construction in the dataset
proved incorrect in some instances. Where available, on-line tax assessor websites served as an
excellent resource for verifying construction dates, but they were not available for all
communities. Second, many communities had experienced annexations and de-annexations. A
building now within a selected community’s corporate limits may not have been so at the time of
construction, and vice versa. Permit records and Elevation Certificates were thus unavailable.
Although the community could falsely identify a building as outside their jurisdiction at the time
of construction or as “too old” (built before January 1, 1990) in order to avoid detection of gross
violations, the survey team felt confident of the integrity of the community officials they dealt
with most notably because many were very candid about violations they were aware of within
their community.

To account for the possibility of having to eliminate randomly selected buildings from
the sample due to the problems noted above, building address lists sent out to communities
during later months of the study included as many as 45 buildings to ensure an adequate sample
would be achieved without the need for further coordination with the communities, which could
result in delays and in a non-random sample. All selections of the buildings to be surveyed were
done randomly from the validated list reviewed by community officials.

2.3.3. Project Database

A database was created for this project to process and record the key data collected
during the study. Prior to the community visit, the database was populated with address records
including flood zone, building type, occupancy, date of construction, policy information, etc.,
obtained from the Policy-in-Force database and from First American Real Estate Solutions. Its
first use was in developing the list of randomly selected buildings to be surveyed discussed in
section 1.3.2.

The database was formatted to receive pertinent data from the community’s permit files
and all data collected during the building elevation survey and inspection including, but not
limited to, the following:

¢ Flood zone in effect at time of construction

¢ BFE at time of construction

¢ Date building permit was issued and the date of construction

e  Occupancy type (i.e., residential, nonresidential, manufactured housing, etc.)
¢ Building type (i.e., slab-on-grade, split level, basement, etc.)

e Elevation Certificate and inspection records

e Elevation of the lowest floor as recorded in the community’s permit files as well as
the field-verified elevations as recorded by the study survey team

e Existence and size of flood openings in the foundation

® Location of electrical and mechanical equipment
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The database also contains a record of the specific noncompliant findings and
photographs linked to the survey data captured for each building.

2.4. Survey Approach

The survey approach included an administrative survey — an inspection of the
community’s permit files — and a field survey. The objective of the administrative survey was to
review community record keeping and retention as it relates to the construction of buildings in
SFHAs, and the objective of the field survey was to determine if buildings built within the
surveyed communities had been built to minimum NFIP standards.

2.4.1. Administrative Survey

The CFM was deployed several days before the surveyor to meet with the appropriate
community officials and review the floodplain development permit files. As discussed in
Section 1.2, a minimum of 35 suitable buildings were pre-selected for survey in each
community. During the background research to identify the location of each building and the
BFE in effect at the time of construction, some of the buildings were eliminated because of
errors in the source databases or the inability to locate the map panel in effect at the time of
construction or through verification by the community that the building was “too old” or outside
its jurisdiction. All buildings that remained within the sample (typically 25-35) were
“administratively” surveyed by the CFM through inspection of the community’s permit files
during the community visit. The CFM recorded relevant information on the availability of
documents retained by the community including floodplain development permit applications,
Elevation Certificates or other elevation data sources, floodproofing certificates, variances
issued, etc. The CFM also recorded the date of construction and FIRM zone and BFE in effect
on the date of construction as identified in the available permit records.

If no elevation certificate or comparable elevation data were on file for a building, a
physical survey of the building was performed. From the remaining pool of administratively
surveyed buildings for which elevation data existed, enough buildings were selected to ensure
that physical surveys were conducted for a total of 25 buildings within the community. For
example, if the permit file did not include elevation data for 15 out of the 35 pre-selected
buildings, the 15 buildings without existing elevation data were physically surveyed, and 10 of
the remaining buildings for which elevation data did exist in the permit files were randomly
chosen to verify the accuracy of the data in the permit files. This approach ensured that elevation
data were captured on at least 1,250 buildings.

2.4.2. Elevation Surveys and Building Inspections

For the elevation surveys and building inspections, a two-person survey team was
deployed to each of the communities selected. The survey team consisted of a CFM and a
surveyor equipped with dual-frequency Global Positioning System (GPS) receivers as well as
conventional survey equipment. In preparation for the field surveys, the survey team queried the
National Spatial Reference System (NSRS), maintained by the National Geodetic Survey (NGS)
at www.ngs.noaa.gov, to obtain the Data Sheets that describe the available vertical control
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monuments within the selected communities. This information was essential to identify GPS
control points within the communities and ensure that the monument with the best vertical
control was used to establish elevations.

All surveys conducted by the survey team were performed with rigorous GPS survey
procedures accurate to 5 centimeters (2 inches) at the 95-percent confidence level. The surveyor
selected a minimum of three target points per building to be surveyed: (1) lowest floor elevation,
e.g., bottom of front door or top of foundation from which 8 feet is subtracted to the basement
floor where applicable, (2) lowest adjacent grade point, and (3) highest adjacent grade point.
Elevations were also shot of any visible electrical and mechanical equipment and any accessory
buildings on site. Where access was possible, the CFM briefly looked around the building and
into the backyard to see if there was evidence of a full or walk-out basement. This inspection by
the CFM also served to validate that the correct reference levels were captured. (Community
surveyors commonly do not understand the correct reference levels to be surveyed, which is a
major reason why some Elevation Certificates are in error) The remainder of the survey
included recording the building diagram number, foundation type, and estimated square footage
of each building and taking digital photos of the front and back of each building. In addition, the
CFM inspected each building for the following noncompliance issues and recorded his or her
findings in the project database:

¢ Buildings with enclosures below BFE being used for purposes other than parking,
access, or limited storage

¢ Enclosure walls below the lowest floor of an elevated building in a Zone VE that do
not appear to be free of obstruction or appear to have non-breakaway walls

e Attached garages not properly wet floodproofed
¢ Nonresidential buildings not elevated or floodproofed
e The presence of fill in coastal high hazard areas (Zone VE)

e Size, location, and design of flood openings in Zone AE not meeting the minimum
NFIP criteria

e Manufactured homes improperly anchored or elevated

Dewberry then determined if each building was constructed so that it’s top of bottom
floor elevation (Zone AE), LHSM (Zone VE), and electrical and mechanical are at or above the
BFE.

2.5. Limitations

This study does not reflect a statistical sample of communities or a truly random sample
of post-FIRM buildings; thus, the percentages included in this report do not represent national
rates of compliance. The percentages represent rates of compliance for only the 1,591 buildings
administratively surveyed and 1,253 buildings physically surveyed. The cost of surveying a
random sample of communities and buildings sufficient to draw inference statistically within and
across communities nationally would have been prohibitive. Instead, as discussed in subsection
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2.1.1, 10 cluster areas were chosen that generally represent the various types of flooding
experienced by NFIP communities and various geographical areas. These clusters were located
primarily in the areas with the preponderance of NFIP post-FIRM policies. Five communities
were randomly selected from each cluster node, and 25 buildings were randomly selected within
each community. The sample has the following limitations:

e The sample has limited geographic spread. The study selected the 10 clusters in the
areas of the nation that had the most post-FIRM policies; these communities are
generally coastal communities on the Atlantic, Gulf, and West coasts and inland
communities in the Southwest and along the Mississippi River.

e The sample is not proportional. Only seven of the communities surveyed are in
Florida even though that state has about half of all post-FIRM insured buildings.
Further, the distribution of foundation types may not reflect the distribution of
foundation types in the NFIP policy base.

¢ Only developing communities were sampled, and only communities with more than
25 post-FIRM buildings built after 1990 were sampled. As a result, smaller slow-
growing communities generally are not represented in the sample, and, thus, the
study can draw no conclusions on the levels of compliance in these communities.
However, a very high percentage of the post-FIRM construction is occurring in
larger, fast-growing communities as well as smaller tourist destinations along the
coasts.

e Substantial improvements have not been included within the sample. To fully
address compliance within post-FIRM construction, substantial improvements would
be included. However, they have not been addressed by this study because of the
difficulty of obtaining and verifying construction/improvement dates.

In spite of these limitations, the data collected through this study allow important
observations to be made about compliance in post-FIRM buildings within communities that fit
the study criteria.’? These data help address quantitatively, if not with statistical results that
generalize nationally, one facet of compliance. That facet is compliance with the construction
standards for individual buildings. The data collected are essential for evaluating the
effectiveness of promoting, monitoring, and enforcing the NFIP requirements as discussed in An
Evaluation of Compliance with the National Flood Insurance Program Part A: Achieving
Community Compliance, Monday et al., 2006 (also referred to throughout this report as Study
Part A). These data when used in conjunction with the information collected through Study Part
A help identify deficiencies in the compliance program and will help direct focus towards areas
where resources are most needed.

32 The communities selected are predominantly rapidly-growing coastal communities on the Atlantic, Gulf, and
West coasts and inland communities in the Southwest and along the Mississippi River. Buildings included in the
study are post-FIRM buildings constructed after January 1, 1990 in detailed SFHAs. Buildings both insured and
uninsured by a flood insurance policy are included.
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2.6. Study Sample Characteristics

This study was limited to 10 cluster areas and five communities within each cluster. As a
result, 50 communities were included in the sample. Within those communities, a total of 1,591
buildings were surveyed administratively; that is, their floodplain development permit files were
reviewed. Physical inspections and Elevation Certificates were prepared for 1,253 of the 1,591
total buildings. The key characteristics of the communities, as well as the buildings reviewed as
part of Study Part B are identified below.

As discussed in subsection 2.1.2, two reserve communities identified within each cluster
were eliminated. Communities were selected for elimination if there were problems in obtaining
copies of now-superseded FIRMs for use in verifying the BFE in effect at the time of
construction. If all FIRM panels for all communities within a cluster could be located, a random
selection process was used.

Table 3 provides a breakdown of the number and percentage of communities included in
Study Part B based on community characteristics including: source of flooding (coastal or
inland), level of 44 CFR §60.3 regulations adopted, CRS status, population, and per-capita
income. Also included in Table 3 for comparison are the percentages of these characteristics for
all NFIP communities. While the percentages found in this study may not correspond with the
national percentages, they are representative of the distribution of floodprone buildings
nationwide. Five coastal states — Florida, Texas, Louisiana, California, and New Jersey —
account for nearly 70 percent of all policies. These five states plus five other coastal states
account for 81 percent of all policies. Floridians have about 41 percent of all policies — but more
than half of these policies are in 20 of the state’s 437 participating communities. Outside of
Florida, the median policy count per community is eight, but this number disguises the fact that
many communities have no policies. Among participating communities, for example, 3,452 had
no policies in August 2004. Almost two-thirds of the 20,000 communities in the NFIP have 20
or fewer313aolicyholders. One percent of participating communities have almost 65 percent of all
policies.

¥ Source: FEMA’s Community Information System, 2004
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TABLE 3. Community Characteristics

Percentage of Percentage of
Communities-Study B Communities-
Characteristic Sample Nationwide!
Source of Flooding
Coastal 62.0% 7.9%
Inland 38.0% 84.1%
Unknown 0.0% 7.9%
Level of 44 CFR §60.3 Regulations
60.3 ¢ (communities with BFEs but no floodway) 8.0% 17.3%
60.3 d (communities with BFEs and floodways) 46.0% 78.3%
60.3 d and e (communities with BFEs, floodways, and coastal VE zones 10.0% 1.3%
60.3 e (communities with coastal VE Zones only) 36.0% 3.1%
CRS Community
Yes 52.0% .05%
No 48.0% 99.95%
Population (Full-time Residents)
Less than or Equal to 9,999 26.0% N/A
10,000 - 49,999 30.0% N/A
50,000 - 99,999 18.0% N/A
100,000 - 499,999 16.0% N/A
500,000 - 999,999 4.0% N/A
1,000,000 or greater 6.0% N/A
Per-capita Income
$10,000 - $19,999 32.0% N/A
$20,000 - $29,999 46.0% N/A
$30,000 or greater 22.0% N/A

Source: FEMA Community Information System 2004
N/A - Data Unavailable

The percentages shown are representative of the subset of communities in the NFIP with detailed flood hazards (Zones AE, AO, AH, or
VE). 11,581 communities were included in this subset during the sample selection phase of this study performed in 2004.
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Table 4 provides a breakdown of the number and percentage of buildings included in
Study Part B based on the following characteristics: insured or uninsured, located in each of the
different applicable flood zone designations, and representing different building types/uses.

TABLE 4. Building Characteristics

Characteristic Number of Buildings Percentage of Buildings

Insured Versus Uninsured

Uninsured 272 21.7%

Insured 981 78.3%
Flood Zone

AE 1,046 83.5%

AH 38 3.0%

AO 103 8.2%

VE 66 5.3%

Building Type/Usage

Single Family Detached 920 73.4%
Duplex 14 1.1%
Manufactured Home 48 3.8%
Townhouse/ Row House 90 7.2%
Multi-Family (Condo/ Apartment) 48 3.8%
Commercial/lndustrial 118 9.4%
Multi-Use Building 10 0.8%
Public Building 5 0.4%

The National Flood Insurance Program’s Market Penetration Rate: Estimates and Policy
Implications (Dixon, et al., 2006), prepared as part of the NFIP Evaluation, estimates overall
market penetration rates of insured single family homes in SFHAs at 50-52 percent. A greater
percentage of insured buildings were found in this study, but because these findings are the
byproduct of a different research design, they are not necessarily suggestive of greater rates of
market penetration within our study area than might be found nationally. The “Market
Penetration” study found that the number of insured buildings was higher in the South and West
than in the Northeast and Midwest, in communities subject to coastal flooding than to inland
flooding, and in buildings with newer mortgages, which is perhaps supportive of our findings of
the number of insured buildings within our sample.

The percentages of buildings within the different flood zones found here also are in line
with the percentages of NFIP policies in force. Slightly fewer than 2 percent of NFIP policies
are in Zone VE, about 68 percent are in Zone AE, and the remaining 30 percent are in other
zones, primarily those outside of the SFHA.**

** As of September 30, 2004.
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2.7. Compliance Classification Categories

When this study was initiated, it was anticipated that, in general, compliance with basic
elevation requirements would be good but that many problems with items like enclosures,
mechanical and utility equipment, flood openings, etc., would be encountered. Local officials
have the greatest misunderstandings concerning these items, and the regulations governing them
are technically the most difficult to apply and enforce. Further, even if these items are compliant
when a building is constructed, they can be modified later by the property owner without the
community's knowledge. In terms of damage reduction, however, the real cost savings result
from ensuring that the first full finished floor is elevated above the BFE. As the tables presented
in this report demonstrate, the percentages of fully compliant buildings in many of the cluster
areas are low; however, a fair evaluation needs to distinguish between those types of violations
that are and are not likely to result in significant damage to a building during the 1 percent
annual chance flood.

As discussed in Section 1.3, the NFIP regulations set forth requirements that new and
substantially improved buildings be constructed in ways that will minimize or prevent damage.
Communities that guide development following the standards of the NFIP have seen positive
results — new buildings and neighborhoods typically experience less damage from flooding.>
This report does not address specifically the costs or consequences associated with
noncompliance with specific NFIP building requirements, which would require additional
modeling.*® The data presented, however, are provided in a format that will allow the user to
distinguish between violations that are likely to result in the building experiencing costly
damages and those that are likely to result in minimal flood damages and costs. For example, a
slab-on-grade building 2 feet below the BFE will likely sustain at least 20- to 30-percent damage
in value in a 1 percent annual chance flood.*” In contrast, a building with an air conditioning
condenser 2 feet below the BFE, but otherwise fully compliant, will sustain damages limited to
the cost of replacing the air conditioning unit, which has a useful life of only 7 to 10 years. To
allow for detailed analysis of the survey findings, noncompliance found within the communities
and buildings surveyed has been broken out in detail. The compliance category classifications,
which were developed in coordination with FEMA, allow for distinction between violations, are
as follows.

3 Based on NFIP evidence that buildings built to the minimum NFIP standards suffer 80 percent less damage than
unprotected buildings. Source: www.fema.gov/plan/prevent/floodplain/How_the_NFIP_works.shtm.

3 See the Costs and Consequences of Flooding and the Impact on the National Flood Insurance Program
(Sarmiento and Miller, 2006) study shows the financial impact of NFIP flood plain management guidelines by payer
under different levels of flood insurance penetration.

7 Based on depth damage curves used by FEMA to set actuarial flood insurance rates.
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Fully Compliant — Used for buildings with no compliance issues.

Noncompliant-Within 6 inches — Used for any building with the lowest floor below
the BFE by 6 inches or less and no other compliance issues. When other compliance
issues were present, the Noncompliant-Within 6 Inches and Other Issues category
was used (see below).

Noncompliant-Within 6 Inches and Other Issues — Used for buildings with the
finished floor or LHSM below the BFE by 6 inches or less where there are other
compliance issues present such as lowest electrical and mechanical equipment
(LEM) below the BFE, insufficient openings, etc.

Noncompliant-Openings Issue — Used for buildings that do not meet the requirement
that the flood openings have a net area of not less than one square inch for each
square foot of enclosed area or where the bottom of the opening was not within one
foot of grade.

Noncompliant-LEM Issue — Used for buildings with electrical and mechanical
equipment below the BFE. Most often this applied to heating, ventilation, and air
conditioning (HVAC) units, either air conditioning condensers or heat pumps, with
the top of the slab or platform below the BFE.

Noncompliant-Multiple Issues. Used when multiple compliance issues apply. For
instance, where the LEM were below the BFE and insufficient flood openings
applied. The Noncompliant-Multiple Issues category was not used if the finished
floor or LHSM was below the BFE. A description of the issues encountered with
each individual building was recorded in the Comments section of the project
database.

Noncompliant-Finished Enclosure — Used to identify enclosed areas used as
habitable living space below the BFE of Zone VE construction (Building Diagram
Types 5 and 6).” The threshold set for this classification was that the enclosed
finished space comprised more than 300 square feet but did not exceed more than
one third of the square footage of the bottom level of the building. Finished
enclosures exceeding one third of the square footage were classified as having their
finished floor below the BFE and classified as Noncompliant-LHSM (see below).

Noncompliant-Finished Space — Used to identify enclosed areas used as habitable
living space below the BFE in Building Diagram Type 7 (building elevated on full-
story foundation walls with a fully enclosed area below the elevated floor). This
category was applicable in this study to buildings where the lowest finished floor
was designed for parking, access, or storage but where a portion exceeding one third

* FEMA uses building diagram types to distinguish between different construction methods. Building Diagrams 5
includes all buildings elevated on piers, posts, piles, columns, or shear parallel walls with no obstruction below the
elevated floor. Diagram 6 includes all buildings elevated on piers, posts, piles, columns, or shear parallel walls with
a full or partial enclosure below the elevated floor. See subsection 3.2.2 (page 45) for full list of the building

diagram types.
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of the total bottom floor had been converted to habitable living space. When in
doubt as to the use of the space, this categorization was not applied.

Noncompliant-LHSM Issue — Used for coastal construction (Zone VE) with its
LHSM more than 6 inches below the BFE. This category takes precedence and is
used if the LHSM is more than 6 inches below the BFE regardless of whether other
compliance issues also exist. The Noncompliant-Multiple Issues category is not
used if the LHSM is more than 6 inches below the BFE.

Noncompliant-In Floodway — Applied to buildings located within the floodway
shown on the effective FIRM at the time of construction.

Noncompliant- Lowest floor — Used for buildings with their lowest floor more than 6
inches below the BFE. This category takes precedence and is used if the lowest
floor is more than 6 inches below the BFE regardless of whether other compliance
issues also exist. The Noncompliant-Multiple Issues category is not used if the
finished floor is more than 6 inches below the BFE.

Undetermined — Applied when compliance could not be verified. Within this study,
this classification was applied to 3 buildings where the GPS elevation data were lost
and to 10 buildings located in AO Zones where the natural (pre-fill) ground
elevation could not be obtained. The requirement in AO zones is that the building be
above the highest adjacent grade of the natural ground elevation by an amount equal
to the AO depth shown on the FIRM at the time of construction.
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3. STUDY RESULTS

Participating communities are monitored individually on a regular, though fairly
infrequent basis, and there have been studies of the performance of buildings under certain
circumstances and in certain locales. But the overall questions of how well the NFIP is being
administered across the United States, and what proportion of flood-prone buildings is built to
the program’s standards have been unanswered. It is those questions that this study has sought to
address.

The data collected allow important observations to be made about compliance within
areas where current and future flood risk is greatest and thus where success in compliance is
most important. These surveys were concentrated primarily, but not exclusively, in many of the
nation’s most vulnerable communities (e.g., several in the New Orleans area) as well as in
communities with high concentrations of policyholders across the country, such as coastal
Florida and Texas.

The data gathered help address quantitatively, compliance with record-keeping
requirements and construction standards for individual buildings. Section 3.1 presents the study
results as regards community record keeping and retention. Section 3.2 presents the study results
as regards the elevation surveys; it presents the results first by compliance classification
categories (Section 3.2.1) and then by community and building characteristics (Section 3.2.2).
The final section, Section 3.2.3, extrapolates select findings from the sample to communities and
structures in the 10 clusters areas as a whole.

The tables and discussion in the sections that follow include point estimates derived from
the sample of communities and buildings included in this study. These point estimates are based
in some cases on limited numbers of communities or buildings that meet the criteria being
evaluated. As a result, lower and upper confidence limits are provided for the point estimates to
give the reader an understanding of the precision of the estimation. A large range between the
lower and upper confidence interval signifies considerable uncertainty. For certain categories of
compliance being evaluated, setting meaningful confidence intervals was not possible due to
very small numbers of communities or buildings that meet the criteria being evaluated. In these
instances, conclusions about rates of compliance outside the sample can not be drawn. All
estimates provided in Study Part B are provided at the 95 percent confidence interval.

3.1. Community Record Keeping and Retention

Part of the field visit to each community included a review of the community’s permit
files. The permit file review served three purposes: 1) It allowed the study team to verify that the
community was issuing building permits for all floodplain development, ensuring that the lowest
floor elevation proposed and “as-built” were at or above BFE, and obtaining and retaining
documentation of design and construction methods; 2) It allowed the study team to verify, when
records were present, that the building met the sample criteria of having been constructed after
January 1, 1990; and 3) It allowed the study team to determine whether the CRS communities in
the sample had more complete permit files than the non-CRS communities.
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The CRS, initiated in 1990, is an NFIP program that encourages communities to perform
floodplain management activities that exceed the NFIP’s minimum requirements by rewarding
such communities with discounted flood insurance. Any community participating in the NFIP
may join the CRS provided that the community is in full compliance with the NFIP’s minimum
requirements and that it makes a commitment to perform a minimum number of additional
floodplain management activities. As a basic requirement, CRS communities must keep permit
files that include Elevation Certificates for all structures built, substantially damaged, or
substantially improved in the SFHA since the community entered the CRS. The CRS classes
(one through nine, with Class 10 for not participating in the CRS and Class 1 for the highest
level of participation) are based on 18 creditable activities, organized under four categories:
Public Information, Mapping and Regulations, Flood Damage Reduction, and Flood
Preparedness. Further information on the CRS is available at
http://www.fema.gov/business/nfip/crs.shtm and in An Evaluation of Compliance with the
National Flood Insurance Program Part A: Achieving Community Compliance, Monday et al.,
2006.

3.1.1. Permit Files

As illustrated in Table 5, permit files were available for greater than 76 percent of the
randomly selected buildings in 35 of the communities surveyed. In contrast, three communities
were able to produce fewer than 25 percent of the permit files for the buildings selected for
survey.

TABLE 5. Permit Files

Number of Communities within Percentage of Total Communities within
Percentage of Permit Files Available Percentage Range Percentage Range
0-25% 3 6.0%
26% - 50% 4 8.0%
51% - 75% 8 16.0%
76% - 100% 35 70.0%
Total 50 100.0%

As discussed in Section 2.3.2, each community was contacted by phone and in writing in
advance of the field visit. In addition, each was provided with a copy of the list of the randomly
selected buildings to be surveyed. In most instances, the communities reviewed the list in
advance, ensured that the selections complied with the Study Part B criteria,” and had the permit

¥ Buildings eligible for survey as Part of Study B were located within a detailed SFHA and built after January 1,
1990.

Evaluation of the National Flood Insurance Program
An Evaluation of Compliance with the National Flood Insurance Program Part B:
Are Minimum Building Requirements Being Met?



29

files pulled and ready for the survey team’s visit. However, there were communities that made
no preparation for the visit. For example, in one community, the CFM contacted the community
three times while in the community for a week but did not gain access to the files because the
community stated that they were too shorthanded to pull the files.

Within many of the communities, the survey team found that files containing the
comprehensive set of records for flood prone buildings they sought to review did not exist.
While most of the records were typically in the possession of the Zoning or Building
Department, it was common for the team to be sent to the Engineering Department for elevation
data and “as-built” plans. The survey team also encountered instances where the files had been
archived off site and were discarded in accordance with a records management schedule used
within the community, which may have contributed to low percentages of permit files being
available in some communities.

The review of each permit file addressed the following issues:

e Was a building permit issued? If so, when was it dated?
e  Was a fill permit issued?
e If the building was in the floodway, was there a “No-Rise Certificate”* on file?

e Was there an Elevation Certificate or the equivalent on file? If so, when was it
dated?

e  What was the date of the map panel, BFE, and flood zone at the time of
construction?

e  What was the lowest floor elevation, lowest adjacent grade, floodproofed elevation,
etc., as recorded on the Elevation Certificate?

e Was a variance issued? If so, was justification provided?
e  Was a post-construction inspection performed?

e  Were the design and construction methods certified?

As illustrated in summary Table 6, communities participating in the CRS had a better
record of making permit files available to the survey team. This may be the result of the focus
that is placed on good record keeping and retention by the CRS. The overall average for non-
CRS community permit file availability was 66.5 percent compared to 86.5 percent for CRS
communities.

%0 Certification, presented prior to construction, that hydrologic and hydraulic analyses have been conducted and that
these analyses demonstrate that the proposed encroachment will not increase flood levels within the community.
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TABLE 6. CRS versus Non-CRS Community Permit File Availability

Confidence Interval
Total Number of Permit Files Percentage of Permit Files

Community Type Reviewed Available! Lower Upper
Non-CRS Communities 756 66.5% 55.4% 81.4%
CRS Communities 835 86.5% 81.4% 93.8%

'95-Percent statistical confidence interval for estimate

3.1.2. Elevation Certificates

The availability of a FEMA Elevation Certificate or equivalent elevation data within the
permit file for the randomly selected buildings was of particular interest, primarily because, as
discussed in Sections 2.1.2 and 2.4.1, the study’s approach to reducing the number of buildings
to be physically surveyed included the review of the permit files for the existence of an Elevation
Certificate or equivalent elevation data. When no Elevation Certificate or comparable elevation
data was on file for a building, a physical survey of the building was performed. From the
remaining pool of administratively surveyed buildings for which elevation data existed, enough
buildings were randomly selected to ensure that physical surveys were conducted for a total of
25 buildings within the community. For example, if the permit file did not include elevation data
for 15 out of the 35 pre-selected buildings, the 15 buildings without existing elevation data were
physically surveyed, and 10 of the remaining buildings for which elevation data did exist in the
permit files were randomly chosen to verify the accuracy of the existing survey.

Overall, Elevation Certificates or equivalent elevation data often were missing from
community permit files, as illustrated by Table 7.

TABLE 7. Breakdown of the Number of Elevation Certificates or Equivalent Elevation
Data

Percentage of Elevation Certificates or Number of Communities within Percentage of Total Communities within
Equivalent Available Percentage Range Percentage Range
0-25% 6 12.0%
26% - 50% 14 28.0%
51% - 75% 7 14.0%
76% - 100% 23 46.0%
Total 50 100.0%
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Elevation Certificates or equivalent elevation data were available more widely among the
sample of communities participating in the CRS but did not reach rates expected for CRS
communities given the requirement for obtaining and retaining Elevation Certificates for all
floodplain development after participation in CRS begins. All of the CRS communities included
in this study except one have participated in the NFIP since the early 1990s and thus should have
been able to produce close to 100 percent of the Elevation Certificates requested in accordance
with their commitment through CRS, which requires that they obtain and retain Elevation
Certificates for all floodplain development.*' A breakdown of availability of Elevation
Certificates or equivalent elevation data for CRS versus non-CRS communities is shown in
Table 8. It should be noted that since this table does not distinguish between true Elevation
Certificates and equivalent “as-built” elevation data retained in the community permit file, the
number of Elevation Certificates found within the sample are fewer than shown below.

TABLE 8. Availability of Elevation Data for CRS versus Non-CRS Communities

Confidence Interval

Total Number of Permit Percentage of Permit
Community Type Files Reviewed Files Available? Lower Upper
Non-CRS Participant 756 44.2% 32.6% 57.8%
CRS Participant 835 72.1% 64.2% 83.0%

1 95-percent Statistical confidence interval for estimate

3.2. Elevation Survey Results

This Section of the report summarizes and characterizes the elevation survey results.
Section 3.2.1 presents the elevation survey results by compliance classification categories
(defined in Section 2.7). This section includes some analysis and possible explanations for the
findings seen within the 1,253 buildings surveyed, but does not attempt to draw any inferences
about violations that might be found in similar communities or structures found within the cluster
areas they represent. Section 3.2.2 discusses elevation survey results by community and
structure characteristics (discussed in Section 2.6) and attempts to answer the key study
questions presented in Section 1.4 of this report. The questions are also presented again in
Section 3.2.2 for the reader’s reference. Within Section 3.2.2, the results of statistical tests of
significance used to draw comparisons between community and structure characteristics are
presented. Notably, for example, the analysis performed examines if statistically significant
evidence can be found that better compliance exists within communities participating in the CRS
than in non-CRS communities. All comparisons found within this section, unless otherwise
noted, are based on statistical analysis and tests conducted at the 5-percent significance level (95-

*I Twenty six of the communities surveyed participate in the CRS. Nine of the communities joined CRS in 1991,
12 joined in 1992, 2 joined in 1993, 2 joined in 1994, and the one joined in 2001. One additional community
included in this study was accepted into the CRS in October 2005; however, since the date the community joined is
after the date they were assessed, it is evaluated as a non-CRS community throughout this study.
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percent confidence interval). The final section, Section 3.2.3, uses statistical tests to extrapolate
findings from the sample to communities and structures in the 10 clusters areas as a whole.

3.2.1. Results by Compliance Classification Categories

The percentages of compliant and noncompliant buildings identified in the sample of the
1,253 buildings physically surveyed as part of Study Part B are presented in Table 9 and
discussed below. A more detailed table showing a breakdown by cluster, community, and
compliance category, is provided in Appendix B.

TABLE 9. Compliance Results

Confidence Interval'

Compliance Category Percentage Lower Upper
Fully Compliant 63.1% 58.0% 69.9%
Noncompliant-Low Floor 5.3% 3.4% 7.4%
Noncompliant-LHSM 0.2% N/A2 N/A2
Noncompliant-Basement 1.9% 0.0% 4.2%
Noncompliant-Within 6" 1.4% 0.6% 2.1%
Noncompliant-Within 6" and Other Issue(s) 1.9% 0.9% 3.0%
Noncompliant-Finished Enclosure (Building Type 5 and 6) 1.3% 0.5% 2.1%
Noncompliant-Finished Space Issue (Building Diagram 7) 1.1% 0.0% 2.3%
Noncompliant-Flood Opening Issue 9.3% 6.2% 12.6%
Noncompliant-LEM Issue 9.3% 6.0% 13.0%
Noncompliant-Multiple Issues 3.8% 2.1% 5.4%
Noncompliant-Located within Floodway 0.3% N/A2 N/A2
Undetermined 1.0% 0.0% 2.2%

195-Percent statistical confidence interval for estimate.

2|nsufficient number of data points to set meaningful confidence intervals.

Fully Compliant — Of the buildings surveyed, 63.1 percent (791) were found to be in full
compliance with all of the building requirements of the NFIP. The 95 percent confidence
interval for this estimate runs from 58.0 percent to 69.9 percent. This means that were we to
repeatedly survey other communities or buildings within these clusters, 95 percent of the time we
would find the percent of fully compliant buildings would be between 58.0 and 69.9 percent.

Noncompliant - Lowest floor Violations — Of the buildings surveyed, 7.2 percent (90)
had their lowest floors more than 6 inches below BFE. The 7.2 percent is comprised of the
following:

¢ Noncompliant — Lowest floor (Zone AE): Sixty-six (5.3 percent) of the buildings in
the sample had their lowest floor more than 6 inches below BFE. The confidence
interval for this estimate runs from 3.4 percent to 7.4 percent. The majority of the
violations are found in single family detached residential homes located in Zone AE.
In several instances, elevated buildings with non-compliant enclosures were included
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® in this category. The lowest floor elevation in most of these buildings is 1 to 3 feet
below BFE. These buildings generally are subject to high flood insurance rates.

¢ Noncompliant LHSM (Zone VE): Three (0.2 percent) of the buildings found in the
sample had their LHSM more than six inches below BFE*,

¢ Noncompliant — Basement: Twenty four (1.9 percent) of the buildings within the
sample have basements below BFE. Sixteen of these noncompliant basement
buildings are in one subdivision. The basements in this subdivision are generally 1
to 3 feet below BFE. Further investigation into this community revealed that Letter
of Map Revision requests based on fill (LOMR-F)* applications were submitted to
FEMA both prior to and after the construction of the subject subdivision. The FEMA
response letters to the request to remove the area from the SFHA by LOMR-F were
denied and identified widespread compliance problems within the community.
Specifically, the response letters identified 17 buildings with basements built below
the BFE, eight of which were determined to be located within the floodway. It is
unclear which, if any, of the buildings noted in the letters described above and within
the sample overlap. Nonetheless, the community has a pattern of noncompliance
that has been identified on more than one occasion.

The flood depths that would be expected during the 1 percent annual chance flood do
not appear to be high enough within the buildings sampled to result in overtopping
or failure of the basement walls or floors. Nonetheless, the flood insurance
premiums on these building will reflect their exposure to damages. Because of
limitations on basement coverage, the rates for noncompliant basements are much
lower than for buildings without a basement with lowest floor violations at the same
elevation.

Noncompliant - Lowest Floor Violations within 6 Inches of BFE and Noncompliant
within 6 Inches and Other Issues — Of the buildings in the survey, 3.3 percent (41) have their
lowest floor 6 inches or less below BFE**. Most of these buildings are only 1-2 inches below
BFE. These probably are not intentional violations of the regulations and may be errors on the
part of the surveyor that established the elevation at the time of construction. The following
factors must be considered:

¢ For flood insurance rating purposes, these buildings are rounded up and rated as
being at BFE.

2 Upper and lower confidence levels are not provided due to the small number buildings in the sample found within
the compliance category.

“ A LOMR-F is an official revision, by letter, to an effective NFIP map. A LOMR-F provides FEMA's
determination concerning whether a structure or parcel has been elevated on fill above the BFE and excluded from
the SFHA. The letter becomes effective on the date sent.

* 1.4 percent (17) buildings were found to have their lowest floor within 6 inches of the BFE and 1.9 percent (24)
buildings were found to be have their lowest floor within 6 inches of the BFE and other compliance issues.
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e Many of these violations may result from surveyor error and may have been thought
by the community to be compliant buildings.

¢ Some of the differences may be due to how the surveyor and/or community
interpolated between cross sections in establishing the BFE and how Dewberry
interpolated those same elevations. It is very difficult to read the BFE from the flood
profile to 0.1- or 0.2-foot accuracy.

e Dewberry is confident that their GPS elevation surveys are accurate to £ 5 cm or
about 2 inches at the 95 percent confidence level; however, it is unclear what
assumptions can be made about the accuracy of local surveyors. Further discussion
on elevation surveys is included in subsection 2.6.4.

These buildings point out the need for accurate surveys as well as the advisability of
constructing buildings above BFE rather than trying to place the top of the floor at BFE as
builders appear to have done in several of the communities surveyed. The NFIP encourages
communities to regulate development beyond the minimum NFIP standards through programs
such as the CRS. In addition, some states also require that their communities regulate to a higher
standard for certain aspects of floodplain management. Nineteen states have stricter building
construction requirements than does the NFIP. The most common additional standard is
freeboard (requiring new buildings to be elevated higher than the BFE). Typically, one to two
feet of freeboard is applied. This additional protection has multiple benefits including: lowering
flood insurance premiums,45 allowing for errors that may be introduced by inaccurate
interpretation of flood profiles, benchmarks, and surveying errors, as well as providing added
protection against increased flood levels brought about by future development.

Noncompliant Buildings with Finished Enclosures below BFE (Building Diagram
Type 5 and 6)*° — Of the buildings surveyed, 1.3 percent*’ (16) had finished enclosures below
BFE. This study distinguished between enclosed areas used as habitable living space below the
BFE of Zone VE post, pile, or column construction and buildings elevated on full-story
foundation walls below the elevated floor (Building Diagram Type 7). The “finished enclosure”
classification was applied to pile and column buildings (Building Diagram 5 and 6) built to Zone
VE standards. Within our sample, these buildings typically had the majority of the area under
the elevated floor reserved for parking but in each case had an enclosed finished room with non-
flood resistant materials and furnishings.

* Flood insurance premiums for post-FIRM buildings are actuarial, meaning they are based on the known risk the
building is exposed to. Post-FIRM buildings base the risk on the elevation of the lowest finished floor in relation to
the BFE. The higher the floor is above the BFE, the lower the rate.

% Building Diagrams 5 includes all buildings elevated on piers, posts, piles, columns, or shear parallel walls with no
obstruction below the elevated floor. Diagram 6 includes all buildings elevated on piers, posts, piles, columns, or
shear parallel walls with a full or partial enclosure below the elevated floor. See subsection 3.2.2 (page 45) for a full
list of the building diagram types.

*" The confidence interval for this estimate runs from 0.5 percent to 2.1 percent.
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Noncompliant Buildings with Finished Space below BFE (Building Diagram Type 7)
— Of the buildings surveyed, 1.1 percent® (14) had finished enclosures below BFE. As noted
above, this study distinguished between finished enclosed areas found within Zone VE
construction and buildings elevated on full-story foundation walls below the elevated floor. The
“Finished Space” classification applied in this category is applicable to Diagram 7 buildings
(buildings elevated on full-story foundation walls with a partially or fully enclosed area below
the elevated floor). The walls of the enclosures in this category are subject to hydrostatic and
hydrodynamic forces. The buildings within the sample placed in this category typically had a
garage and adjacent fully finished room with non-flood-resistant materials such as carpeting,
wall board (drywall or sheet rock), and household furnishings. These types of violations can be
hard to identify definitively in the field, and it is possible that some finished enclosures were
designated as unfinished by the survey team. When the survey team was uncertain as to the use
of the space, they assumed the space was used for storage only and did not recognize the room as
finished space.

Noncompliant - Openings Issue — Of the buildings surveyed, 9.3 percent (117) do not
meet the flood openings requirements at 44 CFR §60.3(c)(5). The 95 percent confidence interval
for this estimate runs from 6.2 percent to 12.6 percent. The openings requirement was added to
the regulations in the 1986 revision and was not incorporated into community ordinances until
the late 1980s or early 1990s. It is possible that some buildings without openings were built in
compliance with the community ordinance in effect at the time of construction. Some
observations on openings within the survey are as follows:

¢ Buildings with Insufficient Openings: Seventy-two of these buildings have openings
but the number or size of the openings is insufficient to meet the 1-square-inch-per-
I-square-foot criteria. Many of these buildings have 50 to 90 percent of the required
area and fall within the factors of safety built into the requirement.

e (oastal AE Zones: Although the NFIP encourages Zone VE type construction in
coastal AE Zones subject to wave impacts, openings are required in breakaway walls
built in a coastal Zone AE. 13 of the noncompliant buildings identified by this study
as having insufficient openings are pile and column buildings that appear to be built
to Zone VE standards in Zone AE. One subdivision that contains five of these
buildings has since been re-mapped as Zone VE. These buildings may have been
built to Zone VE standards in anticipation of the re-mapping. While these buildings
are noncompliant, they were observed to have “performed well under Zone VE
flooding conditions during Hurricane Ivan” (Robinson, 2005).

¢ Stem Wall Foundations: Stem wall foundations (also called raised slabs) do not
require openings since they are back-filled to above the BFE. In the field, it is
difficult to distinguish these buildings from crawl space buildings. As a result,
Study Part B may have identified buildings of this foundation type as noncompliant.
However, because most of the openings violations found were the result of

* The confidence interval for this estimate runs from 0 percent to 2.3 percent.
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inadequate opening size, it is anticipated that the misclassification will have little to
no impact on the percentage of buildings in the category.

e Attached Garages: Sixteen of the buildings have attached garages with their floors
below BFE and without openings. The slab for the living area of these buildings is
at or above BFE, but to meet the requirements of local building codes in many states,
the garage floor has to be 6 or more inches lower. Many of these garage floors are
approximately 6 inches below BFE. If these buildings had compliant openings, the
openings would be above the BFE to meet the 1 foot above grade requirement and
would thus not serve to allow the free flow of flood waters during the 1 percent
annual chance flood as intended by the openings requirement.

® Buildings Openings that are Too High: Eighteen buildings have openings that are
more than 1 foot above the lowest adjacent grade. Some of these may, in fact, be
openings to allow air flow in lieu of flood waters. In other instances, the problem
may be in how the lot was graded and landscaped after the construction was
completed.

e Qlder Buildings: Many of the buildings with no openings were built between 1990
and 1992 when communities were just adopting the requirement. The requirement
may not have been included in the community ordinance or not well understood by
local officials and builders.

Although these buildings are violations of the local ordinance, many are unlikely to
sustain significant damage during a 1 percent annual chance flood.*’ For the walls to collapse
due to hydrostatic pressure, there generally would have to be a difference of several feet between
the floodwaters outside the building and those inside the buildings, or there would have to be
high-velocity floodwaters. It is unlikely that many of the buildings found within the sample
would suffer severe damage under base flood conditions. Further, many of the buildings
surveyed either have enough openings to be within the factors of safety of the requirement or
have garage doors that will leak enough to equalize the hydrostatic pressures.

Noncompliant - Electrical and Mechanical Equipment (LEM) Issue — Of the
buildings surveyed, 9.3 percent (117) have electrical and mechanical equipment below the BFE.
The confidence interval for this estimate runs from 6.0 to 13.0 percent. In nearly all cases, these
were HVAC units, either air conditioning condensers or heat pumps, with the top of the slab or
platform below the BFE. These units are designed to be outside in the weather and can take a
certain amount of moisture but not inundation of their electrical motors. In rating flood
insurance premiums, HVAC equipment generally is not considered.

¢ The majority of these violations are HVAC units placed on concrete pads on the
ground next to slab buildings. These HVAC units are generally 6 inches or less
below the BFE. These units will probably survive a base flood with little or no

* Solid walls can collapse if floodwaters get too deep. To prevent collapse the enclosure must have openings to
allow floodwaters to enter and exist, thus automatically equalizing hydrostatic flood forces on the walls.
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damage. The reason for the large number of violations may be that communities are
verifying that the slab of the building is at the proper elevation but not inspecting the
property to ensure that the HVAC equipment is installed above the BFE. HVAC
contractors generally install HVAC units late in the construction process. The
contractor places a pre-fabricated pad on the ground and installs the HVAC unit on
top of that pad. Because the pad is typically placed at natural ground level rather
than at a level consistent with the slab of the building, the HVAC unit is situated
below BFE. Generally, many of these HVAC units could be made compliant with a
wheelbarrow full of gravel placed under the concrete pad.

HVAC units that are only a few inches below the BFE may not sustain damage.
Besides being weather resistant, the HVAC unit itself is elevated slightly above the
pad, and the lower part of the unit generally consists of sealed coils. Electrical
motors that can be damaged are generally at the top of the unit. HVAC units
generally have a limited economic life and can be replaced at reasonable cost. In
some climates, damage to HVAC units may result in residences being uninhabitable
until the unit is repaired or replaced.

e The other violations found were generally HVAC units placed on the ground next to
other types of foundations. These units are often 1 to 3 feet below BFE and will
sustain significant damages during a base flood.

Noncompliant - Building located within the Floodway — Four buildings within the
sample were found to be located within the floodway". All four were located in one community.
Two of the buildings were located within the same subdivision, and all four buildings were
located along the same flooding source. Three had their lowest finished floor above BFE, and
the fourth had its lowest finished floor within 6 inches of BFE. Three out of the four buildings
also had Elevation Certificates and permits available within the community file. The dates of
construction spanned from 1995 to 2000. During this time span, the community maps in effect
included the published FIRM and a separately published Flood Boundary Floodway Map
(FBFM) that depicted the boundaries of the floodway. It cannot be stated with any certainty, but
the study team believes that the FBFM panels may not have been in use at the community. In the
late 1980s, FEMA discontinued the practice of creating separately published FIRMs and FBFMs
and began combining the two maps into one product, the FIRM. This combining of the two
maps was done after more than two years of review and discussion of the NFIP map products by
a task force comprised of representatives from the major map user groups. The maps for the
community were not revised and put into the new map format until 2002, well after most
communities’ FIRMs and FBFMs had been combined. It is speculated that this could have
contributed to confusion about the FBFM and resulted in it not being used. Based on the few
occurrences of buildings found to have been built within the floodway, it is surmised that

%0 Upper and lower confidence levels not provided due to the small number buildings in the sample found within the
compliance category.
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communities are generally doing an adequate job of keeping new development out of the
floodway.

3.2.2. Results by Community and Building Characteristics

Section 3.2.2 characterizes levels of compliance by community characteristics
(geographic area, population, per-capita income, source of flooding, CRS participation, flood
zone, insured versus uninsured, date of construction, construction method, and building
type/usage). The results are analyzed in an effort to answer the following questions:

e Size or Type of Community: Can any conclusions be drawn about the types or sizes
of the communities that have higher and lower compliance rates?

e CRS: Are rates of compliance higher in CRS communities? Are there explanations
for any differences between CRS and non-CRS communities other than their
participation in the CRS?

e Geographic Areas: Are there regional differences in levels of compliance? Do some
parts of the nation appear to have lower or higher levels of compliance than others?

¢ Flooding Source: Does coastal construction have higher or lower rates of compliance
than buildings subject to other flooding sources?

¢ Foundation Types: Are there differences in rates of compliance for different types of
building foundations?

® QOccupancy Types: Are there marked differences in the rates of compliance for single
family versus multi-family and commercial/industrial buildings?

e Age of the Building: Has the level of compliance increased over time?

Included below is a discussion of the compliance findings by community characteristics
across all cluster areas.

Geographic Area — The 10 clusters selected for this study are located primarily in the
areas with the preponderance of NFIP post-FIRM policies and include primarily coastal
communities on the Atlantic, Gulf, and West coasts and inland communities in the Southwest
and along the Mississippi River. The geographic areas and the clusters and states they include
are shown in Table 10.

TABLE 10. Geographic Areas and Their Clusters and States

Geographic Area Cluster States
' Mid-Atlantic, Washington/Baltimore, Coastal New Jersey, Delaware, Maryland, Virginia, North
Atlantic Coast (P X
North Carolina/Virginia Carolina

Florida-West Coast, Florida Panhandle,

Gulf Coast L Florida, Alabama, Louisiana, Texas
Louisiana, Coastal Texas

Inland Mississippi River Mississippi River lllinois, Missouri

West Coast California-North California

Inland Southwest Southwest Arizona
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Our results show that geography does matter. Our analysis suggests that rates of
compliance are better in the Southwest and lower on the West Coast. When looked at on a
cluster by cluster basis, better rates of compliance were found in the Southwest and Washington-
Baltimore cluster and lower rates of compliance were found in the California-North, Coastal
Texas, and Florida Panhandle clusters. It is speculated that these differences in rates of
compliance are attributable to the prevailing building construction method found within the
region. Generally higher rates of compliance were observed in communities with primarily slab-
on-grade construction such as that found in the Southwest and Washington-Baltimore clusters
and lower rates in communities that use various types of elevated foundations such as were
found in the California-North, Coastal Texas, and Florida Panhandle clusters.

TABLE 11. Compliance Comparison by Geographic Region

Total No. of Non Compliant

Surveyed Fully Confidence Interval (Al Confidence Interval
Geographic Region Buildings Compliant’ Lower Upper Categories)’ Lower Upper Undetermined?
Atlantic Coast 379 70.7% 61.2% 80.2% 29.3% 19.8% 38.8% 0.0%
Gulf Coast 501 59.1% 50.7% 67.6% 33.7% 32.4% 49.3% 7.2%
Inland Mississippi River 124 58.9% 20.9% 99.4% 41.1% 0.6% 79.1% 0.0%
West Coast 125 52.8% 16.7% 88.9% 42.7% 11.1% 83.3% 4.5%
Inland Southwest 124 71.0% 41.7% 93.8% 23.3% 6.2% 58.3% 5.7%

195-Percent statistical confidence interval for estimate
Znsufficient number of data points to set meaningful confidence intervals.

Population - For analysis purposes, this study places communities into groups based on
their permanent resident population as found on the Census Bureau website. The data were
stratified by population to determine whether larger communities have better rates of compliance
than smaller communities. The rates of fully compliant buildings range from an average of 57.4
percent in the smallest communities (population below 9,999) to a high of 86.3 percent in the
larger communities (population ranging from 500,000 to 999,999). Table 12 compares
community compliance by population range. We found little evidence of a strong relationship
between the size of the community and the number of compliant buildings. It should be noted
that many tourist destinations are included in the overall sample; thus, the population included in
Census is not a true indicator of the communities’ actual size. Rather, it reflects only the
population of full-time, year-round residents. Given this fact, no definitive conclusions or
explanations for the possible differences are offered about the impact of community size on
compliance within the sample.
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TABLE 12. Community Compliance by Population

N?' Commur_lities Total No. of Confidence Interval Percen? Confidence Interval
in Population Surveyed Percent Fully Noncompliant
Population Range Range Buildings Compliant! Lower Upper  (All Categories)’ Lower Upper
Below 9,999 13 329 57.7% 46.70% 68.78% 42.3% 31.22% 53.30%
10,000-49,999 15 370 62.2% 50.66% 73.72% 37.8% 26.28% 49.34%
50,000-99,000 9 226 68.8% 49.60% 87.96% 31.2% 12.04% 50.40%
100,000-499,999 8 203 61.3% 47.07% 75.43% 38.8% 24.57% 52.93%
500,000-999,999 2 51 86.2% N/A? N/A? 13.8% N/A?2 N/A?
Over 1,000,000 3 74 60.9% N/A? N/A? 39.1% N/A?2 N/A?

195-percent statistical confidence interval for estimate.
2N/A - Number of data points are insufficient to set meaningful confidence intervals.

Per-capita Income — For the purposes of this study, communities were placed into three
groups based on their per-capita income as found on the Census Bureau website: 1) per-capita
income less than $19,999; 2) per-capita income $20,000 to $29,999; and 3) per-capita income
$30,000 or higher. The data were stratified by per-capita income to determine whether
communities with more economic resources have better compliance. As shown in Table 13, the
study found that rates of fully compliant buildings are strikingly similar across all per-capita
income categories identified for this study. However, many of the communities in the Study Part
B sample are tourist destinations and, thus, per-capita income may not be truly indicative of the
community tax base and resources. The number of communities within the sample that are
participating in the CRS provides further evidence of the resources and commitment to
floodplain management of the communities in the sample that may not be fully evident without
looking at other variables in conjunction with per-capita income.
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TABLE 13. Compliance by Communities’ Per-Capita Income

Percent
Total No. of . Noncompliant ]
Per CapitaIncome  No. Communities Surveyed Percent Fully __Confidence Interval (Al Confidence Interval
Group in Income Range Buildings Compliant' Lower Upper Categories)* Lower Upper
Group 1: Per-Capita
Income Less Than
$19,999 16 405 64.3% 52.4% 76.1% 35.7% 23.9% 47.6%
Group 2: Per-Capita
Income $20,000 to
$29,999 23 553 63.0% 54.2% 71.9% 37.0% 28.1% 45.8%
Group 3: Per-Capita
Income $30,000 or
Higher 11 270 60.8% 46.5% 75.1% 39.2% 24.9% 53.5%

95-Percent statistical confidence interval for estimate

Source of Flooding — Each NFIP community carries a classification in FEMA’s
Community Information System as being subject to either inland or coastal flooding. “Coastal
flooding includes flooding from any body of water subject to tidal fluctuations and includes large
numbers of communities on estuaries. For example, Albany, New York is a coastal community
since the Hudson River is tidal within the city limits. Communities classified as coastal can also
be subject to flooding from rivers that are not associated with tidal fluctuations. It should be
further noted that coastal communities may or may not include “V” flood zones. V Zones are
areas that are inundated by tidal floods with velocity waters and breaking waves. The
classification of each community was further validated through the 44 CFR §60.3 level of
regulations field in the Community Information System or, where absent, through the flood
hazard information present on the FIRM for the community.

Generally, our analysis showed that no significant difference exists in the rate of
compliance between buildings affected by coastal versus inland flooding. At the onset of this
study, it was surmised that a greater occurrence of lowest floor violations would be found in
buildings subject to inland flooding than in buildings subject to coastal flooding. This
assumption was made based on the complexity of determining the BFE along riverine flooding
sources and of elevating the foundation to the proper height. BFEs along the coasts and lakes
and in ponding and shallow flooding areas (AH and AO Zones) are printed on the FIRM in
parentheses below the flood zone designation and, thus, not subject to interpretation. On the
other hand, BFEs along river channels typically must be interpolated using the published flood
profile.”" Using flood profiles can be difficult. While this study did not find evidence that the
fraction of buildings with lowest floor violations in coastal versus inland flooding sources was
significantly different, it is nonetheless speculated that some of the violations found may be due

> A flood profile is a graph showing the relationship of water surface elevations to a specific location, the latter
generally is expressed as a distance above a mouth of a stream or confluence.
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to how the surveyor and/or community interpolated between cross sections in determining the
BFE.

It is also believed that lowest floor violations may have resulted from the use of unstable
bench marks by the local surveyors. Most land surveyors cannot afford the time to determine or
use the most accurate benchmark as their starting point (base station) for Elevation Certificate
surveys. Instead, to keep costs to a minimum, surveyors normally select any benchmark that is
nearest to the property to be surveyed. Accuracy to them is less important than selecting
benchmarks based on proximity and convenience of use; to do otherwise would remove their
profit incentive. This is not a violation of professional ethics but is standard practice. FEMA’s
own Elevation Reference Marks are notorious for being inaccurate and unstable, and, therefore,
they are no longer being used on new Digital FIRMs. When a surveyor starts from an elevation
that is erroneous, the Elevation Certificate’s elevation of lowest floor, lowest adjacent grade,
highest adjacent grade, etc., will also have errors, even if the most accurate conventional or GPS
survey procedures are used to extend control from the benchmark to the structure being
surveyed.

A second observation made about the difference in percentages of noncompliant
buildings in coastal versus inland areas, albeit not statistically significant, is that there is a higher
occurrence of problems with flood openings in the coastal sample. As discussed in Section 2.5,
contributing to the higher number in coastal areas is the number of buildings in coastal Zone AE
built to Zone VE standards. In addition, a variety of foundations are used in coastal communities
because of the variations in flood depth, which may result in more problems with flood openings
in these areas than in areas where slab foundations are the norm. Table 14 compares compliance
of buildings subject to inland and coastal flooding sources.

TABLE 14. Compliance of Buildings Subject to Inland versus Coastal Flooding

Percent

No. of Total No. of c?::ﬁ::f € Noncompliant CT::::::re
Communities Surveyed Percent Fully (all
Community Type  Represented Buildings Compliant! Lower Upper Categories)'  Lower  Upper  Undetermined?
Coastal 31 779 59.9% 53.1% 66.8% 39.7% 332%  46.9% 0.4%
Inland 19 449 68.4% 56.5% 79.3% 29.5% 20.7%  43.5% 2.1%

95-Percent statistical confidence interval for estimate.

Znsufficient number of data points to set meaningful confidence intervals.

Community Rating System — As discussed in Section 3.1.2, all of the CRS communities
included in this study have participated in CRS since the early 1990s except one which joined in
2001. As aresult, at the start of this study the team expected to find better rates of compliance
among communities participating in the CRS than in those not participating in the program. The
percentage of fully compliant structures within the group of CRS and non-CRS communities,
however, are strikingly similar (62.2 as opposed to 64.1 percent, respectively), and, thus, there is
no evidence to support that compliance is better or worse in CRS than in non-CRS communities.
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However, there is significant evidence to suggest that fewer lowest floor and LHSM violations
are found in the CRS communities as compared to non-CRS communities.

Also of interest was the number of violations found in one of the individual CRS
communities. One community has a low CRS classificaltion,52 but within the community, the
survey team identified numerous problems including five lowest floor violations, five finished
enclosures, problems with flood openings, etc. In contrast, there were five CRS communities
that had 90 percent or more of their buildings in full compliance with all of the NFIP
requirements. A comparison of the number and percentage of fully compliant structures within
the CRS communities versus the non-CRS communities in the sample is shown in Table 15.

TABLE 15. Compliance of CRS Communities and Non-CRS Communities

Total No. Percent Confid
No. of of Confid Interval Noncompliant T:ttlersglc €
Communities  Surveyed Percent Fully ontidence Interva (all _—
Communities Type  Represented  Buildings Compliant' Lower Upper Categories)'  Lower  Upper  Undetermined?
CRS 26 648 62.2% 53.0% 70.1% 36.60% 29.9% 47.0% 1.20%
Non-CRS 24 605 64.1% 55.7% 73.2% 35.00% 268%  44.3% 0.9%

195-Percent statistical confidence interval for estimate.
Znsufficient number of data points to set meaningful confidence intervals.

Flood Zone — Generally our analysis showed a significantly better rate of compliance in
Zone AO than in other flood zones. Elevations associated with Zone AO are represented on the
FIRM as whole foot elevations. All new construction and substantial improvements of
residential buildings must have the lowest floor (including the basement, if any) elevated above
the highest adjacent grade at least as high as the depth number specified in feet on the
community’s FIRM (at least two feet if no depth number is specified). As discussed above, it is
theorized that the existence of a whole foot flood depth or elevation that is clearly identified on
the FIRM, may increase the accuracy of the flood elevation determined and placement of fill or
the lowest floor. The Zone AO buildings found within our sample were primarily slab-on-grade
construction on filled pads and predominantly located in the Southwest and Coastal Texas. Slab-
on-grade construction is one of the easiest construction methods for which to determine the
proper lowest floor elevation. While on a whole there is no evidence of significant differences in
rates of compliance other than in AO zones, there is mild evidence to suggest that VE Zones
have a higher fraction of buildings with LHSM violations than found in the other flood zones.
An overall summary that breaks down the sample by flood zone and compliance is included
below.

2 A low CRS classification as defined here is a classification between 5 to 7. To protect the anonymity of the
community, the specific classification for NOCA-1 is not provided here.
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TABLE 16. Building Compliance by Flood Zone

Total No. of ) Percent )

Buildings Percent Fully Confidence Interval Noncompliant- Confidence Interval
Flood Zone Surveyed Compliant’ Lower Upper All Categories' Lower Upper Undetermined?
AE 1,046 61.9% 58.6% 69.3% 37.1% 30.7% 41.4% 0.2%
AH 38 65.8% 24.3% 98.4% 34.2% 1.6% 75.7% 0.0%
AO 103 78.6% 74.7% 98.9% 14.6% 1.1% 25.3% 10.7%
VE 66 57.6% 29.2% 79.1% 42.4% 20.9% 70.8% 0.0%
Total 1253

195-Percent statistical confidence interval for estimate.
2|nsufficient number of data points to set meaningful confidence intervals.

Insured versus Uninsured — As discussed in Section 2.2 of this report, the study team
acquired address information from First American Real Estate Solutions for the purpose of
obtaining a comprehensive set of addresses of buildings located within the detailed SFHAs
within the Study Part B community sample. These addresses then were processed against
addresses found in FEMA’s BureauNet Policy-in-Force database to identify those structures
covered and not covered by an active flood insurance policy. Including both insured and
uninsured buildings within the sample was important because through this verification of
compliance, FEMA sought to ascertain if flood insurance may have been dropped for structures
where serious violations may have resulted in high premiums. Marginally significant evidence
was found of a relationship between compliance and uninsured buildings. Table 17 shows the
percentage of insured and uninsured buildings broken down into compliant, noncompliant, and
undetermined categories.

TABLE 17. Building Compliance by Insured versus Uninsured

Structure Total No. Fully Confidence Interval Noncompliant Confidence Interval
Type Surveyed Compliant' Lower Upper (All Categories)" Lower Upper Undetermined?
Insured 981 63.6% 53.8% 69.5% 36.4% 30.5% 46.2% 0.0%
Uninsured 272 58.8% 46.5% 68.3% 41.2% 31.7% 53.5% 0.0%

195-Percent statistical confidence interval for estimate.
2Percentage total small to be shown or to set meaningful confidence intervals.

Date of Construction — Study Part B looks at the number of building constructed from
1990 to 2004 by compliance category. Table 17 compares compliance category by date of
construction during three segments of this time period: 1990 to 1995, 1996 to 2000, and 2001 to
2004. The analysis showed a significant increase in the percentage of fully compliant buildings
from the earliest to the most recent time period. While a decline in the percentages of buildings
with basement and lowest-floor violations can be seen in Table 18, statistical analysis of the data
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did not demonstrate a significant trend of improvement over time. The specific improvement in
the number of basement violations can be explained by the fact that 16 of the 24 total basement
violations are located in one subdivision built during the time period 1990-1995 in community.

TABLE 18. Building Compliance by Date of Construction

Date of Date of Confidence Date of
Construction Confidence Interval Construction Interval Construction Confidence Interval

Compliance Category 1990-1996" Lower Upper 1996-2001" Lower  Upper 2001-2005! Lower Upper
Fully Compliant 53.1% 48.5% 66.2% 66.2% 57.4% 71.2% 71.3% 58.2% 77.8%
Noncompliant-LEM Issue 10.9% 9.0% 24.1% 9.7% 9.0% 19.5% 7.6% 3.8% 15.1%
Noncompliant-Multiple
Issues 4.1% 3.3% 17.0% 3.2% 3.5% 12.6% 4.0% 1.6% 14.0%
Noncompliant-Flood
Opening Issue 13.0% 9.1% 23.5% 7.1% 8.4% 18.4% 8.0% 4.8% 24.6%
Noncompliant-Within 6" 1.6% 0.8% 8.9% 1.1% 0.8% 8.1% 1.2% 0.0% 21.0%
Noncompliant-Within 6"
and Other Issue(s) 2.3% 4.9% 14.3% 2.1% 0.6% 8.4% 0.8% 0.0% 7.6%
Noncompliant-Basement 4.1% 0.0% 55.2% 0.7% 0.0% 33.8% 0.8% 0.0% 22.0%
Noncompliant-Finished
Enclosure 1.1% 0.0% 20.0% 1.2% 0.8% 11.1% 1.6% 0.0% 20.2%
Noncompliant-Finished
Space Issue 2.1% N/A2 N/A2 0.9% N/A2 N/A2 0.8% N/A2 N/A2
Noncompliant-In
Floodway 0.9% N/A2 N/A2 0.2% N/A2 N/A2 0.4% N/A2 N/A2
Noncompliant-LHSM 0.5% N/A2 N/A2 0.2% N/A2 N/A2 0.0% N/A2 N/A2
Noncompliant-Low Floor 5.7% 2.7% 16.7% 5.8% 71% 14.0% 3.2% 0.0% 18.0%
Undetermined 0.7% N/A* N/A* 1.6% N/A2 N/A2 0.4% N/A2 N/A2

195-Percent statistical confidence interval for estimate.
2Percentage total small to be shown or to set meaningful confidence intervals.

Building Construction Method — Eight building diagrams are used by FEMA to
distinguish between construction methods under the NFIP. These classifications are applied to
ensure uniformity in the preparation of Elevation Certificates and for validating building
elevation information and the appropriate insurance premium rate. Descriptions of the building
types in each diagram follow:

e Diagram 1 — All slab-on-grade single- and multiple-floor buildings (other than split-level)
and multi-story buildings either detached or row type (e.g., townhouses); with or without
attached garage.

e Diagram 2 — All single- and multiple-floor buildings with basement (other than split-
level) and multi-story buildings with basement either detached or row type (e.g.,
townhouses); with or without attached garage.
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e Diagram 3 — All split-level buildings that are slab-on-grade either detached or row type
(e.g., townhouses); with or without attached garage. The distinguishing feature that sets
Diagram 3 apart from Diagram 4 is the bottom floor (excluding garage) is at or above
ground level on at least one side.

e Diagram 4 — All split-level buildings (other than slab-on-grade), either detached or row
type (e.g., townhouses); with or without attached garage. The distinguishing feature that
sets Diagram 4 apart from Diagram 3 is the bottom floor (basement or underground
garage) is below ground level (grade) on all sides.

e Diagram 5 — All buildings elevated on piers, posts, piles, columns, or shear parallel walls.
No obstruction below the elevated floor.

e Diagram 6 — All buildings elevated on piers, posts, piles, columns, or shear parallel walls
with full or partial enclosure below the elevated floor.

e Diagram 7 — All buildings elevated on full story foundation walls with a partially or fully
enclosed area below the elevated floor. This includes walkout levels, where at least one
side 1s at or above grade. The principal use of this building is located in the elevated
floors of the building.

¢ Diagram 8 — All buildings elevated on a crawl space with the floor of the crawl space at
or above grade on at least one side, with or without an attached garage.

As illustrated in Table 19, good levels of compliance were found within Diagram 1 (slab-
on-grade) and Diagram 3 (split-level buildings that are slab-on-grade with the bottom floor at or
above ground level on at least one side). Evidence of worse compliance was seen among
Building Diagram 4 (split-level buildings that are slab-on-grade with the bottom floor basement
or underground garage below ground level on all sides) and 7 (buildings elevated on full story
foundation walls with a partially or fully enclosed area below the elevated floor). Openings were
problematic for Diagram 6 (buildings elevated on piers, posts, piles, columns, or shear parallel
walls with full or partial enclosure below the elevated floor), Diagram 7 and Diagram 8
(buildings elevated on a crawl space with the floor of the crawl space at or above grade on at
least one side). These finding lend further support to the general observation that higher rates of
compliance were observed in communities with primarily slab-on-grade construction and lower
rates in communities that use various types of elevated foundations.
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TABLE 19. Building Compliance by Building Diagram Number

Total No. of Confidence Interval Confidence Interval
Building Buildings Fully Noncompliant-
Diagram Number Surveyed Compliant’ Lower Upper All Categories® Lower Upper Undetermined?
1 627 71.5% 60.7% 77.6% 26.4% 22.4% 39.3% 2.1%
2 58 55.2% 14.4% 80.7% 44.8% 19.3% 85.6% 0
3 13 76.9% 30.5% 100.0% 23.1% 0.0% 69.5% 0
4 3 33.3% N/A2 N/A2 66.7% N/A2 N/A2 0
5 58 60.3% 35.3% 76.8% 39.7% 23.2% 64.7% 0
6 151 58.9% 34.3% 66.9% 41.1% 33.1% 65.7% 0
7 77 35.1% 11.6% 49.3% 64.9% 50.7% 88.4% 0
8 266 52.6% 41.7% 66.3% 47.4% 33.7% 58.3% 0
Total Surveyed 1,253

195-Percent statistical confidence interval for estimate.
2|nsufficient number of data points to set meaningful confidence intervals.

Building Types/Usage — To allow for detailed analysis of the compliance findings as
they relate to the type and building uses found within our sample, the study team identified and
recorded the following classifications of buildings:

. Single Family Detached

. Duplex
. Townhouse or Row House
° Manufactured home

. Multi-Family (Condos or Apartments)

. Commercial/Industrial

. Multi-Use (Includes building with shared commercial and residential space)
. Public Building

In general, as illustrated by Table 20, higher levels of compliance were observed in
townhomes/rowhouses and in public buildings included within the sample. Poor compliance was
found in manufactured homes. Within the manufactured buildings, there was a high occurrence
of electrical and mechanical below the BFE. These were primarily air conditioning condensers
found at grade.
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TABLE 20. Building Compliance by Building Type/Usage

Tg:ﬁ: d":r? é:f Fully Confidence Interval Noncompliant Confidence Interval

Building Description Surveyed Compliant'  Lower Upper (All Categories)!  Lower Upper Undetermined?
Single Family Detached 920 60.4% 54.8% 68.7% 38.6% 31.3% 45.2% 1.0%
Duplex 14 64.3% 14.9% 93.4% 37.7% 6.6% 85.1% 0.0%
Townhouse/Row house 90 80.0% 35.7% 87.5% 20.0% 12.5% 64.3% 0.0%
Manufactured Home 48 37.5% 16.3% 62.1% 62.5% 37.9% 83.7% 0.0%
Multi-Family (Condo/Apartments) 48 71% 49.4% 90.9% 22.9% 9.1% 50.6% 0.0%
Commercial/lndustrial 118 74.6% 66.4% 88.3% 22.0% 1.7% 33.6% 3.4%
Multi-Use Building 10 70.0% N/A? N/A2 30.0% N/A2 N/A? 0.0%
Public Building 5 80.0% N/A? N/A2 20.0% N/A2 N/A? 0.0%
Total Structures 1,253.00

195-Percent statistical confidence interval for estimate.
2|nsufficient number of data points to set meaningful confidence intervals.

3.2.3. Results Extrapolated to Community Clusters

This section presents the results of statistical methods used to extrapolate the results
found in the sample of the 1,253 structures surveyed as part of this study to the communities and
structures that share characteristics in common with our sample. As discussed in Section 2.1, the
sample is representative of areas of the country where a preponderance of NFIP post-FIRM
policies are found. Our objective was to examine compliance within communities where
detailed hydrologic and hydraulic studies have been performed to establish BFEs and or flood
depths. Accordingly, sampling for this study identified all the participating NFIP communities
within our cluster areas with BFEs and or flood depths. The 1513 communities, shown in
Appendix A, were found to meet our criteria. From those 1513 communities, 50 were randomly
selected for inclusion in this study. Within the 50 communities included, 18,742 buildings53
were identified as being located in the detailed flood hazards zones (AE, VE, AO and AH)
addressed by Study Part B.

It must be noted that analyses have been conducted on a limited basis and the data are
presented for only the most commonly found compliance categories included in this study.

>3 The 18,742 buildings represent those buildings included in the project database. These buildings and their
corresponding addresses were obtained from the NFIP Policy-in-Force database and First American Real Estate
Solutions’ GIS database (see Section 3.2 for further detail).
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We project that there are an estimated 984,792 buildings within our cluster areas located
in the detailed SFHAs addressed by our study. Based on our findings within the 1,253 buildings
within the 50 communities we surveyed we would expect to find 644,539 fully complaint
buildings within the cluster areas addressed by this study. The confidence interval for this
estimate runs from 263,518 to 984,326 at the 95 percent confidence interval. This means that
were we to survey other communities or buildings, 95 percent of the time we would find the
number of fully compliant buildings would be between 263,518 and 984,326. A table including
cluster wide projections of the number and percentage of compliant buildings and the most
commonly found compliance problems and their corresponding projections is shown as Table
21.

TABLE 21. Building Compliance (Extrapolated to all clusters)

Confidence Interval

Compliance Category Weighted Projection’ Lower Upper
Fully Compliant Buildings 644,539 263,518 984,3262
Percentage of fully compliant buildings 65.45% 26.8% 100%2
Noncompliant Buildings with LEM Issues 90,501 16,571 164,432
Percentage of noncompliant buildings with LEM Issues 9.19% 1.7% 16.7%
Noncompliant Buildings with openings Issue 69,673 23,078 116,269
Percentage of noncompliant buildings with openings Issues 7.07% 2.3% 11.8%
Noncompliant with Low Floor or LHSM issues 55,075 7,042 103,109
Percentage of noncompliant buildings with Low Floor or
LHSM issues 5.59% 0.7% 10.5%

195-Percent statistical confidence interval for estimate.

2\/alue exceeded total number of buildings; it was replaced with the total number of buildings minus the number of buildings established as noncompliant
through this survey.
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4. SUMMARY AND CONCLUSIONS

Part A and Part B the Evaluation of Community Compliance and previous research have
shown that, among the 20,000 participating communities nationwide, there is, in fact, a high
level of willingness to comply with the NFIP standards; many exemplary local programs; and
real progress being made by many communities in coping with flood risk. The fact that most of
those communities are operating competent programs supports the underlying assumption of the
NFIP, as discussed in Part A, that communities will elect to participate in the program and that
they will adequately enforce NFIP standards, with the incentive for participation being the
availability of flood insurance for the community and its property owners. It also confirms that a
predominantly cooperative enforcement model is an appropriate match for the NFIP.

When Study B was initiated, it was anticipated that, in general, compliance with the
requirement that the lowest floor (Zone AE) or LHSM (Zone VE) be at or above BFE would be
good, but that many problems would be encountered with items like enclosures, mechanical and
utility equipment, and openings. This study found the original assumptions to be well founded.
While only 63 percent™ of the 1,253 buildings physically surveyed were in full compliance with
all of the building requirements of the NFIP, communities were found to be successfully meeting
the elevation requirements of the program. Eighty-nine percent™ of all buildings surveyed have
their lowest floor at or above the BFE or within 6 inches of that elevation. In terms of damage
reduction, ensuring that the lowest floor elevated to or above the BFE is significant and results in
minimizing flood insurance claims and federal disaster assistance.

In addition to the 89 percent of buildings found to have been built to the BFE or within 6
inches of that elevation, an additional 4.3 percent have their main working\living floors above
BFE. This 4.3 percent is comprised of buildings with finished enclosures or basements below
the BFE. The buildings with noncompliant finished enclosures typically had the majority of the
area under the elevated floor reserved for parking but in each case had an enclosed finished room
with non-flood resistant materials and furnishings. The noncompliant basements found were one
to three feet below BFE and not likely to experience damages due to hydrostatic pressure™
during base flood conditions. For these reasons, as well as, limitations on flood insurance
coverage for basements and noncompliant finished enclosures, the claims on these buildings and
corresponding cost to the NFIP would be much lower than for buildings with lowest floor
violations at the same elevation.

>* This estimate runs between 58 to 70 percent at the 95 percent confidence interval
> The confidence inteval for this estimate runs between 86 and 94 at the 95 percent confidence interval

%% Solid walls can collapse if floodwaters get too deep. To prevent collapse the enclosure must have openings to
allow floodwaters to enter and exist, thus automatically equalizing hydrostatic flood forces on the walls.
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As anticipated, the most common violations found were mechanical and utility equipment
located below the BFE and openings that do not meet the openings requirements at 44 CFR
§60.3(c)(5). Between them, these two types of violations account for 50.6 percent of the
violations found within our sample. The prevalence of these problems varied widely among
clusters. The regulations governing mechanical and utility equipment and openings are
technically the most difficult to apply and enforce. Further, although these items can be
compliant when a building is built, they can be modified later by the property owner without the
community's knowledge. For these reasons, it is difficult to determine if the violations found are
the result of misunderstandings by local officials of the requirements, willful disregard, less
importance or focus placed on ensuring that the requirements are met, or lack of enforcement.

Another speculation made at the start of this study was that better levels of compliance
would be found in larger communities with large areas of their community located within flood
hazard areas and more economic resources. This assumption was based on the premise that more
economic resources would be available within the community to support full-time floodplain
management staff and more resources would be devoted to outreach and public education. It was
further surmised that because FEMA and its state partners put the vast majority of their resources
and effort into promotion of compliance within communities with the greatest number of policies
in an effort to protect the financial stability of the Flood Insurance Fund, better levels of
compliance would be found in the larger communities within the sample. While the vast
majority of the communities participating in the NFIP have little development at risk and are
experiencing no or very slow growth, many of the communities included in this study face
enormous risk to millions of dollars of property and are likely to have received more training and
technical assistance than NFIP communities with smaller policy bases and less development at
risk. Although this study found little evidence of a strong relationship between the size or
economic resources of the community and the number of compliant buildings, there was one
exception.

Some regional differences in the number of compliant buildings were found. Better rates
of compliance were found in the Southwest and Washington-Baltimore cluster and lower rates of
compliance were found in the California-North, Coastal Texas, and Florida Panhandle clusters.
It is speculated that these differences in rates of compliance are attributable to the prevailing
building construction method found within the region. Generally higher rates of compliance
were observed in communities with primarily slab-on-grade construction and lower rates in
communities that use various types of elevated foundations such as were found in the California-
North, Coastal Texas, and Florida Panhandle clusters. Although no hard data was gathered
through this study to support the speculation that regional differences in the number of fully
compliant buildings are the result of Floodplain Manager education, States with broad
participation in floodplain management associations and large numbers of CFMs generally were
observed to have good rates of compliance.

This study revealed surprising findings about the level of compliance within communities
participating in the CRS. Twenty-six of the 50 communities included in Study B participate in
the CRS. All have participated since the early 1990s except for one that joined in 2001. At the
start of this study, the team expected to find better rates of compliance with the NFIP building
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requirements among communities participating in the CRS than in those not participating in the
program. However, the percentage of fully compliant structures within the group of CRS and
non-CRS communities are strikingly similar (62.2 as opposed to 64.1 percent, respectively), and,
thus, there is no statistically significant evidence that compliance is better or worse in CRS
communities than in non-CRS communities. Nevertheless, there is significant evidence to
suggest that fewer lowest floor and LHSM violations are found in the CRS communities as
compared to non-CRS communities. Due to the record keeping and retention requirements of
the CRS, it was anticipated that communities participating in the program would be able to
provide permit files and Elevation Certificates for all buildings permitted since they joined the
CRS program. Communities participating in the CRS had a better record of making permit files
available to the survey team (86.5 percent) as compared to communities that do not participate in
CRS (66.5 percent). They also had a better record of making Elevation Certificates or equivalent
elevation data available to the team (72.1 percent) than communities not participating in the
program (50.6 percent). Nonetheless, the sample of communities participating in the CRS fell
far short of the rates expected for CRS communities given the requirement for obtaining and
retaining Elevation Certificates for all floodplain development after participation in CRS begins.

In general, this study found problems with record keeping and retention by communities.
As aresult, it is unclear to what degree communities are meeting the 44 CFR §60.3 requirement
to issue building permits for all development in the SFHA, if they are commonly ensuring that
the proposed lowest floor and “as-built” elevations (after construction has been completed) are at
or above BFE, and if they obtain and retain documentation of design and construction methods.
As discussed in Section 3.1.1, many communities archive or dispose of their older permit files
periodically, and many do not understand that they need to retain their floodplain development
permit records and Elevation Certificates indefinitely. This study did not perform analyses to
make a direct correlation between where incomplete community permit records®’ were found and
if violations were found in those same buildings. However, a community’s floodplain
development files, especially its building and zoning permits, are widely regarded as an excellent
means of assessing the effectiveness of the community’s floodplain management program.
Community permit files are reviewed during community assistance visits and often serve as
harbingers of violations to be encountered. Incomplete permit files are often indicative of a
community program that does not have adequate administrative procedures in place or the staff
resources to ensure that buildings are built and remain in compliance with the NFIP regulations.

There is evidence that compliance has improved over time. Study B compares results by
compliance category for three segments of time: 1990 to 1995, 1996 to 2000, and 2001 to 2004.
The analysis shows a significant increase in the percentage of fully compliant buildings from the
earliest to the most recent time period.

>7 Incomplete as defined here includes building permits and or Elevation Certificates or equivalent elevation data
that were unavailable to the study team. In a larger context, a community’s permit file should include, but not
limited to, the permit application form, “as-built” lowest floor elevation, certification of design standards, certificate
of compliance or occupancy.
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In conclusion, as discussed in Part A of this study, Achieving Community Compliance,
(Monday et al., 2006) and throughout this study, the NFIP’s success is based on two conditions.
The first is that communities will choose to participate in the program and, therefore, will adopt
and agree to enforce floodplain management ordinances established under authority of the
National Flood Insurance Act, as amended. The incentive for such participation, and all that it
entails, is the availability of flood insurance for the community and its property owners.

Second, once a community begins participating in the NFIP, it is assumed that it
administers and enforces its ordinance in such a way that development in its floodprone areas
actually does meet the local (and NFIP) standards and, thus, is protected from future flood
damage. If either condition is not met—if communities do not elect to participate in the program
or if they do so but fail to adequately enforce the standards — lives and property are placed in
harm’s way; buildings will suffer unnecessary flood damage; sound land use planning in
floodplains is discouraged; the NFIP’s actuarial soundness is jeopardized; changes in public
policies and regulations may be based on unreliable data; and the costs to society from future
floods will be increased unnecessarily. In short, a high level of continuous compliance with the
NFIP standards is crucial to the program’s success. Thus, the question of the extent and nature
of compliance and noncompliance is an important element of any assessment of the NFIP and
must be continually monitored.
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5. RECOMMENDATIONS

The $1.1 billion in estimated flood damages prevented annually due to reduced frequency
and severity of losses™ resulting from enforcement of floodplain management regulations
provides testament to the successful implementation of many of the NFIP’s floodplain
management measures. However, the data gathered through this study point to the need for
greater focus on enforcement and additional training and technical guidance in several areas. In
addition, this study identified problems with community record keeping and retention related to
construction of buildings in the nation’s SFHAs.

Recommendations for improving the specific deficiencies identified through Part B of the
Evaluation of Community Compliance follow. These recommendations include specific actions
that communities can take to improve compliance as well as actions FEMA and its state partners
can take to promote improved compliance.

Community Compliance Part B Recommendation #1 (CCB1): Adoption of freeboard should
be strongly promoted

The prevalence of lowest floor (Zone AE) and LHSM (Zone VE) violations, and
noncompliant buildings found to be within 6 inches of the BFE, reinforces the advisability of
communities or states adding a requirement for freeboard rather than meeting the minimum
requirement that the top of the floor be built at BFE. Freeboard is the additional height
requirement above the BFE that provides a factor of safety against flooding and wave run-up.
Freeboard compensates for the many unknown or not easily measured factors that could
contribute to increased flood heights, such as wave action, obstructed culverts or bridges, and the
effects of urbanization. It reduces the risk of flood damage, helping account for the one-foot rise
in flood levels allowed by the NFIP floodway standard and reduced floodplain storage due to
development. It also reflects the uncertainties in flood hazard modeling, topography, and
mapping limitations. Freeboard also provides a measure of safety against errors that may be
introduced by inaccurate interpretation of flood profiles, the use of unstable benchmarks, and
surveying errors. Further, floods at levels above the 1-percent annual chance elevation do occur,
so added freeboard provides some protection against higher floods as well.

Incentive programs such as the CRS encourage the adoption of higher regulatory
standards such as freeboard. In addition, some states also require that their communities regulate
to a higher standard for certain aspects of floodplain management. Nineteen states have stricter
building construction requirements than does the NFIP. The most common of which is
freeboard. The measure of protection bestowed buildings where freeboard has been applied is
also rewarded through lower flood insurance premiums.”’ The benefits of adopting freeboard

*% Source: FEMA website http://www.fema.gov/plan/prevent/floodplain/How_the_NFIP_works.shtm.

** Flood insurance premiums for post-FIRM buildings are intended to be actuarial, meaning they are based on the
known risk the building is exposed to. The anticipated risk to a post-FIRM building is based on the elevation of the
lowest finished floor in relation to the BFE. The higher the floor is above the BFE, the lower the rate.
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should be widely promoted through training, FEMA and community websites, and in technical
publications. Communities should be strongly encouraged to codify the requirement in their
local ordinances.

CCB#2: Promote frequent verification inspections during construction

One of the most effective ways to ensure compliance with the NFIP building standards,
as well as higher standards such as freeboard requirements that a community may have adopted,
is to inspect the site frequently during construction. Errors in the elevation of the lowest floor
are most easily found and corrected in earlier phases of construction, while detection of errors in
the placement of electrical and mechanical equipment is not possible until later in the
construction process. An inspection program also puts builders, developers, and property owners
on notice that the community will insist that projects are completed in compliance with the
regulations.

CCB#3: Perform periodic checks to ensure that the property continues to remain in
compliance

Communities should periodically check to ensure that the property continues to remain in
compliance over time. Later inspections are particularly important when a building has an
enclosure below the lowest floor. Such areas can be easily modified into habitable fully
furnished space in violation of the NFIP regulations creating safety hazards. This study
identified 30 noncompliant finished enclosures. Many of these are surmised to have been
converted to habitable fully finished living space without community consent.

CCB#4: A concerted effort is needed to focus greater attention on community permit file
record keeping and retention

Strong adherence to a floodplain management program that requires permits for all
floodplain development, monitors construction as it takes place as well as periodically over time
to ensure compliance with the NFIP requirements or the community’s own higher standards, and
ensures adequate documentation of those activities, benefits the NFIP compliance program in
two ways. First, it allows FEMA and its state partners involved in community assistance visits to
quickly assess the adequacy of the community’s program and direct limited resources towards
communities with the greatest needs. Second, good records show what was approved, forming a
“paper trail” needed for administrative or legal proceedings when buildings are found to be in
violation of the community’s ordinance. Complete records are also of value to future buyers and
owners seeking information about the property. This information may include information on
the placement of fill on the site, building standards, and key elevation data needed for flood
insurance rating.

Improvements in this area may be brought about by having FEMA regional offices,
FEMA state partners, and ISO/CRS personnel focus greater attention on the record keeping and
retention requirements of the program during contacts with communities.
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CCB#5: FEMA should consider revising the opening requirements found in 44 CFR 60.3
(c)(5) for buildings in coastal AE zones with non supporting breakaway walls.

The FEMA 2000 Coastal Construction Manual recommends that buildings in Coastal AE
zones™ be constructed to be more resistant to coastal flood forces. Further, the nation’s private
sector building code organizations and consensus standards groups (i.e., IBC, IRC, NFPA 5000,
ASCE 7, ASCE 24) recognize the Coastal AE zone hazard and require appropriate design and
construction requirements similar to those established for VE zones under the NFIP.
Nonetheless, the Coastal AE zone, has yet to be included in the NFIP regulations. At present,
buildings in Coastal AE zones constructed to Zone VE standards that include non supporting
breakaway walls below the lowest floor and do not also have openings that meet the openings
requirements of 44 CFR 60.3(c)(5) are considered noncompliant. Thirteen of the noncompliant
buildings identified by this study as having insufficient openings are pile and column buildings
that appear to be built to Zone VE standards in Zone AE. It is recognized that a regulatory
change does not happen without great deliberation. Until such time as a regulatory change might
be implemented, FEMA should issue clear guidance regarding the opening requirement in
breakaway walls in coastal AE zones.

CCB#6: FEMA should continue its support of training for local staff, state training
requirements, and certification of local floodplain managers.

It is impossible to know if the instances of noncompliance found in this study are the
result of misunderstandings concerning NFIP requirements by local officials, willful disregard,
less importance or focus placed on ensuring that certain requirements are met, or lack of
enforcement once violations are found. Nonetheless, it is widely believed that most communities
and individuals are willing to abide by technical standards set for the program and that public
servants are interested in protecting people and their property. With the latter premise in mind, it
is surmised that community compliance could be improved by making more resources available
for both FEMA and the states to increase staff levels and travel support, and to produce and
deliver more workshop and training materials. This recommendation is also found in Part A of
the evaluation of community compliance.

% The Coastal Construction Manual identifies a new hazard zone called a Coastal A zone, that is not included in the
NFIP regulations. Coastal A zones are those areas located landward of an open coast with or without mapped V
Zones where the principal sources of flooding are tides, storm surges, seiches or tsunamis instead of riverine
sources. Coastal A Zones are subject to wave effects, velocity flows, erosion, scour, and all combinations of the
above. These areas are expected to receive 1Yz - 3 foot breaking waves during a 100-year event.

Evaluation of the National Flood Insurance Program
An Evaluation of Compliance with the National Flood Insurance Program: Part B
Are Minimum Building Requirements Being Met?



58

CCB#7: FEMA and ISO/CRS Personnel should monitor compliance in communities participating in
CRS more closely and take decisive action to bring communities into compliance or retrograde their
CRS class.

All CRS communities are required to maintain programs that are compliant with the
NFIP standards. Compliance of CRS communities is arguably even more important to the
success of the NFIP than that of other communities, for two reasons.

First, CRS communities are being recognized and rewarded for having “better”
floodplain management programs. Equity dictates that they be held to that standard and thus
there ought to be no question about the NFIP minimum requirements’ being met.

Second, noncompliance in CRS communities increases the overall costs of the NFIP and
affects the vitality of the flood insurance fund, just as noncompliance in other communities does.
However, it could be argued that CRS community noncompliance is marginally even more
costly, because the policyholders in those communities are contributing less to the National
Flood Insurance Fund because they pay lower premiums.

FEMA/ISO is supposed to retrograde a community to Class 10 (non-participation in the
CRS and no discount on flood insurance) if it finds that a community does not meet the
minimum requirements of the NFIP (i.e., has program deficiencies or violations). FEMA/ISO
also is supposed to retrograde a community to Class 10 if it is not meeting the other prerequisites
of participation in the CRS (for example, the community does not keep elevation certificates on
file or does not conduct enough activities to receive 500 points). A retrograde to Class 10
removes a community from the CRS.

Part A of the evaluation of community compliance found monitoring and enforcement in
CRS communities to be deficient. These shortcomings are perceived to be the result of poor
recordkeeping and retention, confusion within ISO/CRS personnel and the FEMA regional
offices about their roles and responsibilities, unclear policy on CAVs, and communication gaps
between ISO and FEMA. Study B found further evidence of noncomp