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FOREWORD

House Resolution 37 of the 1980 General Assembly recognizes the pervasive
nature of flood problems for many communities in the Commonwealth, and directs
the Legislative Research Commission to "conduct a study of the possible incen-
tives for flood proofing, including income tax deductions and other measiures
consistent with federal insurance administration regulations.” This research
report concludes Lhat elevation of existing residential structures is the only
measure, other Lhan relocation, which is consistent with federal insurance
administration regulations. Apalysis of the economics of elevation indicates
that for many homes benefits would exceed costs, so that g program to assist
homeowners Lo elevate their homes would be a sound public policy. The repory
recommends low inlterest loans through the Kentucky Housing Corporaticn as  the
primary source of assistance, supplemented through the use of state and iscal
government federal revenue sharing allocations.

This report was prepared by William Wiley. The advice of Hr. Harry
Beckett, U.S. Army Corps of Engineers, Huntington, West Virginia; Mr. Jeifery
L. Peterman, P.E., Booker Associates, Inc., Lexington, Kentucky; and Mr. Tom
Hawkins, Federal Emergency Management Agency, Atlanta, Georgia, on flood
proofing programs and techniques is gratefully acknowledged.

Vic Heilard, .Ir.
Director

The Capitol
Frankfoert, Kentucky
Gctober 1981



44.

40,

Lt
I

Thirty-Year
Below Base

Thirty-Year
Below Base

Thirty-Year
Relow Base
Thirty-Year
Below Base

Thirty-Year
Beliow Base

Thirty-Year

Below Base

Thirty-Year
Bejow Bage

Thirty-Year €

Below Basse

Thirty-Year

RBelow Base !

=

.‘i‘u

I'.ﬂ I.L)

aivey~¥
Below 3

Thirty-Year

Costis
Flood

Costs
Flood

Costs
Floecd
Costs
Floed

Cozts
Filond

{osts

Flood Lz

Costs

flood

Relow Base Flo

Thirty-Year
Below Base

Thirty=Year
Beliow Base

LIST OF TABLES
PAGE

of Llevation, 518,000 Home, One Fool
LD, oy vossvisimiommmins son s ms mor 808 Giw wn Shweie 6 0600 8 i A e b 21)
of Elevation, $18,000 Home, Two Feet
BVt o aipinsinimiard 53 wsn Sim 00 B ee s TGS S e S SE S Sk 21
of Elevation, $18,000 Home, Three Feet
LeWEL o v vonnimimoimmnis 15 s 5 5 B 50 306 o0 e, S, B T 40 i R
of Elevation, $26,000 Home, Cne Foot
| s P - s 3 i 0 : w23
of Elevation, $26,000 Home, Two Feet
Level.. ... ..., S e i T R EAReTE R YRR N AT IR0 BRI TR
of Elevation, $26,000 Home, Three Feet
Levels ju ey s L G D P & S ST B 25
of Eisvarion, 543,000 Hﬁmes One Foo
level.....o... FA % NS 5 g o S e e e e R S A R 24
af Hlevation, Sﬁi 000 Home, Two Feet
Level. o, s e o5 i 3 S5 W K vE wE Eh B W% o gy R R 07
of BElevation, 543,000 Home, Three Feet
Lievel: i & 5o 0 5 o5 5 o 03 5 S e BE B DR e G D R a8
of Rievation, §51,000 Home, One Foot
Deval, o o5 b ol s 3 o5 o5 VS Sa 42 G G T G v e + z
of Flevation, $51,000 Home, Two feel
TEVRES 15 68 vhan chas B9 G 08 15 85 S S0 0 VA o usimeee e 3
of Rlevation, 551,300 Home, Three Feet
levei....... Rid SR ik oTF RE B R 4% ¥ Ui BE MR T SEERREREN ] i
of nievation, $45,000 Home, One Foot
Tewel v on o e s u e Vs e G ds Y o4 U A G G R T R 32
ci Elevation, $45,000 Home, Two Feet
Levaly i on o i i o ) § W o v S e wR o S R 23
of Elevatien. $45,000 Home, Three Feet

L Eaveals v o 5o a0 55 B 0% 2% e wie S T R S0 BN SN RN, B , ]



6. National Flood Insurance Program, Annual Rates

PEE ST00 OFf TREUEANCE v ommmrasismwm s 56 55 a6 w0 a1s o580 58 8TH S50 1050 4R ETAL WA 35
T Kentucky TACOME TARES owwwwnewamsvn o5 o5n 5 o 65 oo oo iie 5 06w 5o b o0 eTds o iaaa] #ra 6 46
8. Yearly and Monthly Mortgage Payments, by Mortage Amount,
THEEEEEE ABA: TEEN. i waimirssias G5 47 w8 655 09 S V550w ST S SR W S 47
FIGURE

Federal Flcod Insurance Program - Status of
Unincorporated County Ar€aS...veveovssoesssnsssnsosassassssasasnacssns 2






SUMMARY

fdouse Resolution 37 of the 1980 General Assembly states that the need to
be near river transportation and the lack of other suitable land historicaliy
has led Lo extensive development in flood prone regions of the state. This
type of development has intensilied in recent years, as Kentuckians have moved
bazk Lo their home state to take advantage of the coal boom. While guiding
future flood plain development to avoid flood hazards is extremely important,
it is egually dimportant to find ways to protect existing flood prone homes.
For this reason, HR 37 directs a study of the '"possible incentives for
floodproofing, 1imncluding incomz tax deductiops and other measures consistent
with federal insurance administration regulations.”

Letore 2 study of incentives could properly be undertzken, it was neces-
gz2vy to deermine what economic factors already affect Flood prone homes.

Only b & prosent wests of flocd damage z2nd flood protection +tech~
nigues be  determined how great an ianceniive must be ocffered and
whethay e can and ought fo bear the costs.

on Regulations do neot permit insur-~
ntial flecd prctecclo“ other than
coé level. Other fﬁthﬂlqumn, such
aces and providing bulkneads for win-
to warrsnf  rate reductions. This
comparing the coghs ¢f elevating a honis i

moST cases, 2 sscond mortgage on the home
reduced zates. Costs of not elevating incliude
a%t a subsidized rate, and ficod damage 1o the
wehold goods above the leitcd zmeunt  of
can b2 purchased. This flood damage may be
aG¢ditional insurance at higher setvarial
oosts of slevating or not elevating a hame
g inferast rates and the expecied rate of

. this study is that for
savings. This resuiif ca:
isidized federal fliood insuraace : th
fzderal <f{iood insuvrance vrates have been
: -38¢

=

{ =
£
coverage, enud 43% in the ¢
ck QVPva‘qu pricy to October 1, 1%8%L, che
o cutweigh the cosis waen valve reached
worve valuable the home, the greater the 2co-
a2w iasurance rates will tend to reduce thlb
e lower figursz has not been defermined.)
zre meny nouseholds in Kentucky that
Kentuckians living in lower wvalue
gure of §26.00C. or whatever figure is
1gﬂ* not benefit in a parely economic
they wouid obviously be beneficiariss.

2. put zre noi revom-
ne income tax credit
¥entuckians wihc would



oblem would be monitoring tax credits through

Ptietermining that elevations conformed to federai

2% hilations. A third problem is that budgetary
.3 until after the fact.

to provide incentives would be through Ken-
tgage subsidy bonds, since the Kentucky housing
¥Thd money at below market rates, and the Corpo-
“nce dealing with loan eligibility relating to
*€tes might be so high, however, even at KHC
¢ would be low. In this event, locan interest or
; by grants provided through the Kentucky Hous-
OWical government level through Community Develop-
Yase the source of grant money would probably be

L Cate or local governments, since state revenues

“equire cutbacks in existing programs.

_ that any program of incentives for elevation of
¢ me Kentuckians without heavy subsidies, and
HCO 5t be willing to pay higher rates to live in

, ‘ed~year flcod level.
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Actually, in Eastern Kentucky, land uses as they affect flood levels may
be offsetting one another. Strip mining tends to increase run off, but the
reforestation of land previously wused for cultivation or pasture tends to
reduce it

Once human settlements are in place within a  flood plain, the problem
becomes  that  of  how to protect them or, more precisely, how to protect Lhem
cconomically. Approaches to protecting human settlements within flood plaing
can  be  conceived of within two broad categories: structural measures and
non-structural measures. Structural measures include  physical changes
designed to protect more than the single home by changing the depth of flood-
ing, such as dams, levees or flood walls. Nonstructural measures include
physical changes to protect the individual structure, such as flood proofing,
elevation above flood levels or relocation, or programmatic changes to protect
more than the individual structure, such as flood plain zoning and building
restrictions. The focus of this report is on non-structural changes to pro-
tect existing individual homes.

Mitigation of flood hazards must be considered within the context of the
National Flood Insurance Program. It is only through this program, with the
purchase of low cost flood insurance, that the residents of flood prone areas
can gain a measure of financial protection. It is also through this program
that flood plain management is promoted on a national basis, and sanctions are
imposed upon communities which refuse to properly control flood plain develop~
ment. In the context of the present study, if one wants to become eligible
for Jlower cost flood insurance, it is the National Flood Insurance Program
which establishes acceptable criteria for the flood proofing of existing homes
in Kentucky.

The National Flood Insurance Program was created in 1968, and is pres-
ently administered by the Federal Insurance Administration (FIA), within the
Federal Emergency Managementi Agency (FEMA). Federal law requires FEMA to
notify every flood prone community in the nation of its flood prone areas.
The FIA initially publishes a "Flood Hazard Boundary Map' and sends it to the
community. This map identifies special flood hazard areas, those areas which
are subject to a base flood, or flood with a prebability of occurrence once in
a nundred years. Upon receipt of the Flood Hazard Boundary Map, the community
is eligible to join the first, or emergency, phase of the National Flocd
Insurance Program. Entry into the emergency phase of the program enables all
residents of the community to purchase up to $35,000 of flood insurance for
their home, and up to $10,000 of insurance for the contents of their homes at
subsidized rates, regardless of flood risk. Eligibility for insurance carries

with it certain program requirements for the community. The community must
require development permits for all proposed construction, and must review
permits to assure that proposed building sites are reasonably flood free. In

addition, for flood prone areas, the community must require proper anchoring
of structures, use of construction materiazls and methods that will minimize
flood damage, aand adequate drainage for new subdivisions.* 1t is of obvious
benefit to a community to join the National Flood Insurance Program, because
of the subsidized insurance benefits which become available to the citizens.
But there are also sanctions of substantial impact which are levied on a com-
munity that fails to qualify for the Emergency Program within one year of
receipt of the Flood Hazard Boundary Map. By law, federal agencies may not
approve grant money, mortgage backing (FHA, VA), direct loans, flood disaster
relief or any other taxpayers' funds to support the purchase, comstructicn or
improvement of property located in flood prone areas. [USCA 4003(a)(4) and
4106(a)]

L¥5)



The second phase of the National Flood Insurance Program is the regular
program.  The community should enter the program within six months of receipt
of the Flood Insurance Rate Map (FIRM), also provided by the FIA. This map
shows elevations within special flood hazard areas, and outlines risk zones,
based upon variations between floods which have a 10% probability of occurring
in any year and those which have a 1% probability of occurring (the
hundred-year {lood).

Once  a communily has entered the regular program, an individual may pur-
chase additional insurance at actuarial rates to insure that part of his prop-
erty which is not covered by the limited subsidized insurance available in the
emergency program. If the homeowner can demonstrate that his home is above
the base flood level, he may purchase all of his insurance at actuarial rates
which will be below the subsidized rates of the emergency program.

The regular program requires that all pew or ''substantially improved”
buildings be elevated or flood proofed above base flood levels. Substantial
improvement is defined as 'repair, reconstruction or addition to a structure
the cost of which equals or exceeds 50 percent of the market value of the
structure either before the improvement is started or the damage has
occurred." Since the renovation of a flood-damaged home often involves 'sub-
stantial improvement,” the thrust of the Naticnal Flood Insurance Program is
to promote the elevation of existing homes above the base flood level. This
can also be seen in the current (1981) Flood Insurance Manual of the National

#loed Insurance Program, which permits the extension of insurance coverage to
include the cost of elevation if a single-family house has been flood-damaged
in excess of 50 percent of its market value.” Unfortunately, thig provision

has net been implemented, apparently due fo cost considerations. Structures
built or "substantially improved" afisr the community enters the regular pro-
gram and which fail! to meet this elevation requirement can be declared by the
local government fo be in violation of local law and therefore ineligible for
flood insurance. in addition, if a building in the flood zone in a community
in which flood insurance is available is not insured, it does not qualify for
any fimancial assistance, including a mortgage lozn at a financial institution
insured by an agency of the federal goverament. It would be possible to
repazir and insure 2 home after a flood and not o slevate it above the base
{lood level, so long as repairs did not «constitute 2 I'substantial improve-
ment,” but such 2 home would not qualify for lower cost insurance at actuarial
rates until elevation occurred.

In addition to elevation rsquivements relating to new construction and
“"substantial improvement,"” the National Flood Insurance Program specifically
sets the standards by which flood proofing, broadly defined, of existing resi-
dentiza! structures in communities covered by the National Flood Insurance Pro-
gram must be accomplished in order to qualify for actuarial, or low cost,
insurance rates. While such techniques as sealing of masonry walls, installa-
tion of buikheads at window and door openings and installation of gate valves
in drain lines are acceptable under the National Flood Insurance Program for
comnerxcial structures, the only acceptable technique for existing resident%al
structures, other than relocation, is elevation above the base flood level.

Booker Asscciates, Inc., 1in their Kentucky Flood Protecticn Manual
{1981), discuss sealing residential structures built on solid concrete slab
foundations. They caution that all masonry walls will leak except for poured
concrete walls in excellent condition. Techniques to reduce permeability
include waterproof coatings or the use of a waterproof plastic shield between
masonry layers.’ The YU.S. Army Corps of Engineers advises that for the types




. . and depths of flooding commonly found in Kentucky,
of residential structures . j,, syrfaces will not work: raising the struc-
attempting to ?aterproof eXtyctical means of flood proofing. For those homes
ture in place is the only prygatjon, elevation is not an alternative. Owners
built on a concrete slab folyphaip popes or, where feasible, to build dikes
have no recourse but to seal, 1q not be the policy of state government to dis-

around them. While j} svﬁiduals to protect themselves from floods, this
courage any attempts by inditay,mination of the economic, social and engineer-
study will be confined Lo an, 4acision to elevate. This approach is adopted
ing factors involved in

’ X . nitations of sealing techniques and because eleva-
because of the recognized lin,, techniques through which a homeowner can

Lion and relocation are the ¢ j,curance at the less expensive actuarial rates
become eligible for flooaﬁrance Program.

under the National Flood Inst!

ill alsc be compared to those of relocation, to

The costs of elevation wisapje to attempt moving a structure.

determine when it is more adv

1 demonstrate in Chapter IV of this study, houses

As economic analysis Wil yctyral faults would simply not merit elevation

with low value or certain Sgnition in federal law also that the most logical

oF rel?c§tion. There is recount)y flooded homes is to demolish the structure
alternative for certain frequy ygo ynaffected by frequent Slooding. There are
and dedicate the land

L Y0 faw to fund this alternative.
appropriaticns under federal
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CHAPTER II
ELEVATING AN EXISTING STRUCTURE

The specific actions necessary to elevate an existing structure in place
are as follows:

Disconnect all plumbing, wiring and utilities which cannot be
raised with the structure.

Place steel beams and hydraul:c jacks beneath the structure and
raise to the desired elevation.

Extend existing foundation walls, or construct a new foundation.
Lower the structure onto the extended or new foundation.

Adjust walks, steps, ramps, plumbing and utilities and regrade the
site as desired.

Reconnect all plumbing, wiring and utilities.

Insulate exposed floors to reduce heat loss, and protect plumbing,
wiring, utilities and insulation from possible water damage.

Given this basic technology, nearly any residential structure can be ele-
vated in place, but it is not feasible to raise every structure. There are
economic, safety and aesthetic factors which should influence the decision to
elevate any particular structure.

Height

Viewed purely in terms of the technology available, a house can be ele-
vated to a height of twelve feet or more, but elevation to such heights might
not be safe and would be neither economical nor attractive. There is a vari-
ance of professional opinions about how high a structure should go. Booker
generally suggests that an elevated foundation of concrete blocks not be over
three feet high, while elevations on concrete piers can go as high as eight
feet. Booker also reports that the weight of a structure gives resistant
force. Therefore a two-story brick can be raised higher than a one-story
frame. 11 The Hydrologic Engineering Center, Institute for Water Resources,
U.S. Army Corps of Engineers, reports that houses have been raised success-
fully to ni%F feet. The example it cites was raised on concrete blocks with
steel posts.1 Thirteen homes were recently raised on ncrete blocks in
Irvine, Kentucky. Elevations ranged from 1.3 to 8.1 feet. In its Report on
Tug Fork, West Virginia, Kentucky and Virginia (1970), the Huntington District
Corps of Engineers reported that stability analysis of typical residential
structures in Matewan, West Virginia, indicated that raising a house more than
six feet would require replacement of foundation walls with those of heavier
cross section. ' A consultant report written for the Corps in 1980 dealing
with elevations in the same flood plain indicates, however, that it is pos-
sible, though aesthetically unpleasing, to raise a house up to twelve feet on
a single row of concrete blocks. VWhile it is recommended for elevations above




Hopse in Irvin, Kentucky During and After the Process of Elevation in Place. This home probably woul? wor

for slevation under the recommendations contained in this study due to its low initial value.



cent to the house, it is only
ncrete blocks at the base of the
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feet/sec., erosion protection would be required."?? Another advises that
elevations should not occur in the actual flood wa% nor should elevation
impair the capacity of the flood plain to pass floods. 3 These restrictions
are alsc built into the federal law on flood oprotection. {USCA 42 Sec
4103¢{c). ]

Tt should be apparent that deciding whether a flood prone house sheuld be
raised, to what elevation end by what method involves manv technical guestions
;c;ahéng to such things as expected flood heights and wvelocities. Also ot
concern might be scil resistance to erosion and ovientation of the house to
the path of the flood. It would be difficult, even in a technical manual, to
advise a homecowner on the engineeriug factors bearing on an elevaticn decision
without actual on-site evaluation. It is certainiy not the intent of this
general study tso offer techmical advice to any individual homeowney on  the
wisdem or safety of elevating his house. Such advice is best left to a pro-
fessional emploved by and responsible to the homecwner

Experience with Elevation ir Kentuckv

Raising 2 house in place and constructing a new foundavion under it is
w technigue in Kentucky. Elevaticns have besen psriormed for 2 number

various communities, both with and withoui 1 e of government
2

1]

]

[
b
s

: As reported in the Lexingron Hecald on July 7, ?Q31 WEL workers
a : huiidiﬂg in Salysrsville four feet uaearly €1 CW vears  Agn
gien-ers flood. In Harlan, XKentucky, bomes raised.
nce of Small Business Administration loans, ; cuds  in
J77. Hemes have slsv been raised in Harlan without govermwent
according to a2 local contractor who periowms this type of
aticng by individuals wichout government i ezsed e
rates hit 9.5%%" As mentioned earlier, £
in Irvine, Keatuchy, b€g1naing in 198C. Ia this case; all costs were paid by

the federal govermment tprough 3 combisation of 407 Disaster Relief Fun
Community Developmeni Bieck Grant funds. A1l of theae giryuctures have neen
zlevated oo concrete biock foundations.

qugrtu:*telv, many structures raizad in the
t Erampies include the coffice builds
the homes in Harlan. {3z2e picture, p.11.) AL th
raisad, the Floed Insurance Rate Maps now availabdle
w#ere nct available. Possibly these homes were noib raised onougb Lo exceed the
zigvation of tne wacers at the base flood level. 3Jasing JTuiure cievationz on
the data provided by a Flsed Iasurance Rate Map should prevent most flooding
after elevation  Accerding te the Kentucky Department fur Netural Rescurcaeg
Flood Insurance Rate Maps are available to twelve Kentucky counties and sixtiy
incorporated cities now in the regular, §hase of the Mational Flood Iasurance
Program, More will be ferthcoming.

Dl'

Relocating a Structure as an Alternztive

While it may be technically possible to raise 2 house more than eight
feet on concrete blocks, it is at this point that relative costs shonld make
one consider moving the house rather than =levating it. Moving a house
invelves the same basic technology as elevating it, except that after caising,
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the house is placed on a truck and transported to a new location for placement
on its foundation. While the exact break-even point is different for single
and two story houses or split levels, for basemeni and no basement, and for
brick or frame, elevation costs continue to rise after the break-even point
and so exceed the cost of relocation.?’ There are certain assumptions made
for the general case, however, which may not be met in specific cases - struc-
tures which are to be moved 20 more than one mile, for which a new housing
site 1is available along an existing road with utility sexvices, and for which
connecting to a public water supply system and a public sewerage system is
possible, for example. If public water and sewerage are not available, costs
will increase by approximately $2,500 for 2 well and §$1,500 to §$2,500 for
on-site sewerage facilities. 28 Given the increasing costs and scarcity of
suitable building sites in flood prone Kentucky communities, it may be that
the relocation option is seldom available to Xentucky residents. If the
option is available, however, and if relocation is no more costly thaan eleva-
tion cost figures developed in this study, then any incentives determined to
be useful for elevaticn purposes should also apply te relocation.

s



CHAPTER 111

ECONOMIC CONSEQUENCES OF FLEVATING STRUCTURES -

DEVELOPING A METHOD FOR MEASUREMENT

The task set forth in HR 37 is to discover incentives for flood proofing

existing housing. Before one can acciurately determine what incentives are
needed in a given situation, it is first aecessary to determine what economic
factors are already present. Existing costs of maintaining a home without

flood proofing must be shown, as must costs associated with flood proofing,
which in this case means elevation:

Assuming no assistance from the government, if an individual decides to
elevate his home, he must pay the actual costs of the elevation, which in moat
cases would involve borrowing the money. Therefore, he must assume annual
principal and interest payments. in addition, he should continue to cavry
f1po0d insurance, with premiums determined at =zctuarial rates, to protect him-
self against the remofe possibility that 2 flood will exceed the hundred-year
flood level. Important factors bearing on the cost of elevation, therefore,
are the idpitial cost of elevaiion and the intersst rate at which the MOnEY
must be borrowed. Another factor is the cost of insurance for both the struc-
ture zpd contents of the house. Over the life ¢f 2 morigage, the value of =z
home and furnishings schould rise. This iacreasing home and contents value
should be protected by increasing the amount of £l
The rate of inflation is very importaant for dete
cver the lifetime of a mortgage.

ozd  insvrance purchased.
T total annual costs

If an individual decides rot te elsvate his heme, he must pay the costs
of not elevating. These costs, for z home constructdd pricr to the effective
date of the regular flood insurance program, include the cost of floed insur-
ance, at subsidized rates, for up to 535,000 of housing walue and $10,000 of
contents value. If the beme is valued at more than §35,000 a2nd the conhents
at more thap 310,000, then additiomal costs are the expected annual damage o
the housing zad contents value above the subsidized insurance limits. These
costs could be paid under the regular imsurance program in the form of addi-
tiopal insurance premiums at actuarial rates, since the actuarial rates
approximate actual damage.

U

a"qumptions about interest rates and rates of inflaXion in the
project with reascrsble accuracy iust what the annual costs
elevating & home are during the iife of a mortgage. Simi-
5 deteyrmine the znnual costs if elevaiion does not accur. Sub-
¥ costs of not elevering from the costs of elevating give sne the
e ¢ benefit, or loss, from a decision tc elevate above the base flood
3
LOMm

Thc net ecconomic benefit or loss determines whether it is Dbetter.
mically, to elevate s home, or tc pursu= some other alternaiive. The
that elevation might be a good economic decision in terms of the life of
nortgage does not mean that a homeowner will want to or be able to affcy
levation. It may be that he cannct affcrdé the initial annual costs of el&vd-
n even if it can be demomstrated that it is best in the long run tc take
this action. <{cnversely, the indication that it is not best in a purely ece-
nomic sane s’ L mean he won't do it. He mav think he has no alternative.
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Making a determination of annual costs and comparing costs and benefits
over the life of a mortgage are both important, then, for determining whether
the state should promote housing elevation by offering incentives, and decid-
ing what level of incentive must be offered to the homeowner to induce him to
elevate. Presumably, if it is demonstrated that the long-term costs of eleva-
tion are greater than the long-term benefits, the state should not seek to
promote it. If costs which would make elevation economically unsound can be
attributed to variable factors, such as interest rates, which the state can
manipulate, then strategies to manipulate these factors would be in order.

A model has been developed for this study to determine the net cost or
benefit of elevation for a variety of houses located at various elevations
within designated flood zomes. The purpose of this model is to gain some
basis for stating either that elevation would or would not be good public
policy. In the absence of any other evidence on the subject, such an attempt
is necessary. The model does not pretend, at least in its present form, to
provide all the criteria for any policy which might be developed. As will be
seen 2s the model is developed, it is too loosely constructed for that. Its
purpose, instead, is to serve as an aid to understanding.

Variabies and assumptions used in the model develcped for this study are
as follows:

% The estimated current costs of elevating houses of varying area,
number of stories, and exteriors (frame or brick) have been pro-
vided by the U.8. Army Corps of Engineers, Huntington, West Vir-
ginia 29 These estimated costs have been developed in the Tug Fork
project, which includes three flood prone Kentucky counties on the
border of West Virginia. Wages have been assumed at Davis-Bacon
rates. (See Appendix 2.) Perimeter configurations are assumed to
be four-sided, either square or rectangular. Foundaticns are io be
constructed of concrete blocks, the most economical approach and
the most popular in KentucKky.

% Estimates of annual flood damage have been generated from insurance
premium rates found in the Federal Insurance Administration rate
manual for the National Flood Insurance Program 30

% VYalues of existing houses have been estimated at three levels per
square foot: $20/square foot for z low value home; 525/eguare foot
for 2z home of medium value; and $30/square foot for a high value
home. A second story is assumed to add 50% to the value of a
one=story house. Two thousand five hundred dollars is added for
brick surfacing at 1,200 square feet or below, and $3,000 is added
for brick at more than 1,200 square feet.

b

Annual inflation estimates have been set at 7% and 2%. Obvicusly,
othei estimates could be used. Predicting long-term rates of
inflation is difficult, given the state of the economy in recent
gears. Interest rates have been set at 6%, 9% and 12%. Obviously,
6% and 9% are subsidized rates. Even 12% is a subsidized rate in
the current market, but it may become a market rate in the foresee-
zble future. Current market rates have not been used, because of
the demonstrated reluctance or inability of consumers to mortgage
property at these rates.
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The §$35,000 and $10,000 maximums for subsidized emergency insurance
for structure and contents, respectively, are assumed to escalate
at 3% annually. Empirical data on which to base this assumption i
scanty. In 1968 the flood insurance program began with a maximum
of §$17,500 for structural coverage. This was doubled in 1973 to
$35,000, and there has been no change since. If maximum coverages
were never raised, inflation would reduce the real value of exist-
ing coverages to an insignificant level in the future. Three per-
cent seems to be a safe assumption for real growth.

% TFlood depth levels before and after elevation are measured at the
first floor level. Analyses are not run on houses with basements
because you cannot elevate a basement. After elevation, basements
are frequently filled in because of their flood vulnerability.

* Mortgages are assumed to be at constant interest rates for a
thirty-year term.

P

Both elevated and unelevated homes are covered by flcod insurance.
Elevated homes are insured to full value, and unelevated homes are
insured to full wvalue or maximum value allowed under subsidized
rates, whichever is less.

# FElevations are assumed to occur in twe-foot increments, since
eight-inch concrete blocks asre commenly used. Flocd depth is mea-
sured in even feet. Three blocks produce an even increment of two
feet. Obviously, one foot increments cannot be achieved with
eight-inch blocks.

The actual calculations performed to arrive at the net benefit or cost of
elevation are as fcllows:

1. Pre-elevation structural insurance costs are calculated.
Structural wvalue in thousands, up to $35,000, is multiplied by
52,50, the rate per 51,000 coverage for emergency insurance
coverage, which is constsnt in the FIA rate manual. (Effective
October 1, 1281, the rate was raised to $4.00, but calculations
de not reflect this new rate.)

2. Pre-elevation conteuils iusurance costs are calculated. Con-
tents value in thousands. wup to $10,000, is multiplied by
$3.50, the rate per &1,000 coverage for emergency insurance
coverage, which is constant in the FIA rete manual. (Effective
October 1, 1981, the rate was raised to $5.00, but calculations
do not reflect this new race }

3. Annual uninsured structural dzmage is calculated.

This damage occurs 1f elevation does uot take place. Structural wvalue in
thousands, minus $35,000, is multiplied by the actuarially determined insur-
ance rate apprepriate to the flcod depth of the house, taken {rom the IIA rate
manual .

4. Annual uninsured contents damage is calculated. This damage
occurs 1f elevation does not take place. Contents wvalued in
thousands, minus $10.C00, is multiplied by the actuarially
determined insurance vahbe appropriate to the flood depth of the
house, taken from the FILA rate manual,
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5. After-elevation structural and contents insurance costs are
calculated.

6. Annual costs of a thirty-year mortgage are calculated, using
the Corps-provided elevation costs and the interest rate which
has been selected.

7. After-elevation structural and contents insurance costs are
added to mortgage costs to determine the first vyear cost of
elevation. .

8. Pre-elevation structural and contents insurance costs are added
to annual uninsured structural and contents damage to determine
the first-year cost of not elevating.

9. The cost of not elevating is subtracted from the cost of
elevating to determine the net benefit or cost of elevating in
the first year.

0. The inflation rate which has been selected is applied to struc-
ture and contents value for the second year of the mortgage. A
3% inflation factor is applied to the maximum levels of struc-
tural and contents insurance available in the emergemcy insur-
ance program for the second year of the mortgage. -

11. The calculation performed in step 10 is repeated for each year
of the mortgage. Inflation is compounded.

12. Costs of elevating and not elevating are each totaled for the
thirty-year pariod. The total cost of not elevating is sub-
t racted from the total cost of elevating to determine the net
benefit or cost over the life of the mortgage.

Results Derived from Calculations Performed

The calculations described above were performed on five houses of differ-
ing size and value. The dimensions of these houses and the values and costs
associated with them were as follows:

Type Sq. Ft. Styructural Contents  Elevation Elevation
ist Floor Value Value Cost, 2 ft. Cost. 4 ft,
1-story frame 500 518,000 § 6,300 55,800 s 7,500
l1-story frame 900 26,000 9,100 5,800 7,500
2-story frame 1,200 45,000 15,750 6,190 8,190
1-story brick 1,600 43,000 14,000 7,300 10,500
l-story brick 1,600 51,000 16,800 7,300 10,500

Four different flood zones and several different flood depths within each
sone were assumed. The zones selected were A4, AlQ, Al€, A20. Depths within
each zone were limited to those for which insurance rates were available in
the FIA rate manual. For Zone A4, rates were available only to a depth of -1
foot. For zone AlQ, rates were available to -2 feet, and for zones Al% and
A20 rates were available to a depth of -3 feet. Since elevations were assumed
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to occur in two-foot increments, houses which were one foot and three feet
below base flood level prior to elevation were one foot above base flood level
after elevation, while houses two feet below base flood level were elevated to
two feet above base flood level. Three interest rates, 6, 9, 12, and two
rates of ionflation, 7% and 9% were used. Costs for each of the five houses in
zone A4 were calculated for one flood depth (-1) and six combinations of
interest and inflation rates, yielding a Lotal of thirty cases. In zone Al0,
there were five houses times two depths Limes six combinations of interest ang
inflation, yielding sixty cases. In similar fashion, houses in zones A16, and
A20 yielded ninety cases each. Calculations were performed, therefore, on 180
combinations of house type, flood depth and interest-inflation combination.






CHAPTER IV

RESULTS OF THE METHOD

Cost-Effectiveness of Elevation is Directly Related to Housing Value

If 2 house is of relatively low value, the model indicates that, in
purely economic terms, elevation is not recommended. As the initial value of
the home increases, it makes better economic sease te elevate.

In the case of the $18,000 home, the:e in which
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Table 6
National Flood Insurance Program
Annual Rates Per 5100 of Insurance
Single-Family Residential Dwelling Units

One Floor/No Basement

Elevation of Lowest Floor Basic Rates for Building Coverage
Above or Below Base First $35,000 of Coverage
Flood Elevation Zones
A4 Al0 Al6 A20
+3 or more .05 .05 .05 2615
+2 w05 .05 .05 .08
t1 .05 .07 .10 .15
0 12 .16 .19 .23
~1 48 .31 3] .34
=2 * 55 47 .48
=3 * = .70 .64
-4 or lower * % x e

Submit to the National Flood Insurance Program for rating.

Source: Federal Emergency Management Agency, National Flood Insurance Progream,
Flood Insurance Manual, adopted from p. RA1 10.

In terms of the model we are using, the break-even point in determining
whether elevation will pay off is near $26,000. As can be seen in Table 2A,
zone A4 aL a depth of one foot below base tflood, there are two interest rate
and inflation rate combinations which will yield a benefit, and one that
nearly breaks even. The one with an interest rate of 12% and an inflation
estimate of 9%, is near market conditions. There is one favorable combination
in zone Al0, an interest rate of 6% and an inflation estimate of 9%. If we
move to Table 2B, we can see that at an initial depth of minus two feet, there
are now two favorable combinations in zone A10, one in zone Al6 and one in
zone A20. Table 2C indicates an additional favorable combination in zone Al6
and one in zone A20. Although figures cannot be demonstrated for depths of
minus two and three feet in zone A4 and minus three feet in zone Al0, because
insurance rate data is not available, we may assume from the general trends in
our results that as depth increases in zones A4 and A10, the economic feasi-
bility of elevation is heightened.

A significant increase in the value of the house creates a marked differ-
ence in the cost effectiveness of elevation. In the case of the 543,060
single-story brick home in zone A4, at a beginning depth of one foot below
flood level, five of six interest-inflation combinations yield a net benefit

for elevation, (See Table 3A.) Once again, as we move to progressively
higher zones, benefits diminish. In zone A10 only two combinations are cost
effective. In zones Al16 and A20 there are also two cost-effective combi-

nations, but these provide smaller benefits than those in zone AlO.
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It is interesting to note that for the house of higher value, in nearly
all cases the benefits of elevation rise as the initial depth below base flood
increases. Thus the $43,000 house in zone Al16, at an interest rate of 6% and
an inflation estimate of 7%, yields a net loss of $1,301 when raised two feet
to overcome an initial elevation of minus one foot. (Table 3A.) The same
house raised four feet to overcome an initial elevation of minus two feet
yields a loss of only $44 (Table 3B), and yields a net gain of $7,911 if
raised four feet to overcome an initial depth of minus three feet (Table 3C).
This same pattern holds in nearly all interest and inflation estimates. If
the same observation is made for the $18,000 house, however, the results are
the opposite, In most cases, the net loss increases as the initial depth
below the hundred-year flood level increases. This pattern seems to be
reversed only when the inflation estimate is high in relation to the interest
rate. See for example, 6% interest and 9% inflation in Tables 1A, B, and C.
It would appear that when the initial value of the house is low, the greater
cosl of elevating to four feel instead of two overshadows the benefits of
escaping the deeper floodwaters, But the cost increment of elevating the more
expensive house is slight when compared to the value differences between the
houses.  (For raising two feet, compare elevation costs of §5,800 and §7,300
to housing vaiues of $18,000 and $43,000 respectively). If the initial values
of  ithe houses arce high, the housing values protected far outdistance the cost
of elevation.

There are rather dramatic increases in cost effectiveness of elevation
when tiwe heuses of equal dimensions but differing values are compared. The
$43,000 single~-story brick house and the §51,000 single-story brick house are
identical in dimensions and cost of elevation, but one is valued at $25 per
square foot and other at $30 per square foct. There is a proportional differ-
ence in the value of contents, since content value is a percent of structural
value. Notice, however, that in zone A4, at an initial elevation of minus one
foot, an interest rate of 6% and ap inflation estimate of 7%, the net benefit
of elevating two feet fer the $43,006 house is 58,806, while the benefit for
the $51,000 use is $15,097. (See Tables 3A and 4A.) Similar improvements may

be seen in other cases by examining Tables 3B and 4B and 3C and 4C.
Benel'it  increases are also dramalic when comparisons are made among
increasing initial depths below the hundred-year flood level. For example, if

the $43,000 house in zone Al6 is examined al an interest rate of 6% and infla-
tion of 7%, the net loss of elevation beginning at minus one foot is §1,301,
while the net gain beginning at minus three feet is $7,911 (Tables 3A and 3Cj.
This 1is a difference of §9,212. If the same cases are examined for the
§51,000 house, the initial figure is a net benefit of $2,302 and the second
figure is a net gain of $16,579 (Tables 4A and 4C). This is a difference of
§14,277. A valid generalization would be that the greater the wvalue of the
house, assuming there are no extraordinary conditions affecting the cost of
elevation, the greater the net benefit {or the less the net loss) of eleva-
tion.

The Role of Interest and inflation

The cost of money, the interest rate, plays a major role in the willing-
ness of a potential buyer to purchase a house. Not only does the interest
rate affect the consumer propensity to purchase, it may also push him out of
the market by raising monthly costs to a level which he cannot afford. Assum-
ing a potentiai purchaser can afford the monthly payments relative to a given

36



interest rate, his perception of what is happening to the economy may deter-
mine what his decision will be. If he determines that the economy will be
inflationary during the term of his loan, he may decide that paying a high
interest rate is sensible because the value of the home he buys and his wages
will escalate while his monthly payment will remain constant. In time, the
amount of his mortgage payment will not seem so burdensome and his asset, the
home, will have an inflated value. In simplest terms, it is good to be a
debtor during an inflationary period. Conversely, if the consumer expects a
low rate of inflation, he will think very carefully about committing himself
to a2 high interest loan. He will wait until interest rates drop to a level he
can afford, or until interest rates are in line with his expectations abcut
the rate of inflation in the economy.

The decision to elevate 2 home is much like the decisien te purchase, in
that the expenditure iz z major ome which usually must be financed, and ths
homenwner must determine whether bis investment will pay off. An examinationg
of the combinaticns of imtevest rates and rates of inflaticn in our model
indicates that the long-range wicdom of ﬁﬂcidiﬁg whe?he“ to elevale ig greatly

affectsd by these factors. A genevalization which will held in all cases, is

W
that the higher the expected rate of inflation relative iLc the interest rate,
the greater the benmefit {or the lower the loss) of 2z decision te elsvate,

E

viory house of 545,000 value, in zone AL ans coe

fiond level, the berafit sf solevauiing at a
2 with an expected 7% rate of imflation is 37,495.
the 6% ievel buit raisze cur inflat
it is increased by more than “wo-:
same house under The same cenditions, raise
12% =20d maintain the inflztion

1-1 to S%y .
3g t('» $:8 9831
interest rate t

Pl S
I——l

3
upcar e 3 low zupectat 0 5
ation rate is set .0 =
Therefore, i nom3
te 2 house above the r flot e
Levation. which includes the interest iate,
er can “"iUL”T tha vate of inflation
There are sgzverzl gualifications 1o the zssumptions of the madel heing
used which should be discussed. First is that of escalating values, The
i assumes %that both houses that arve elevated and those that zve not wiil
2te at the same rate. Given consumer acceptance of fthe appezrance of
d thouses, it seems vezsonable that their valu=z will ascalate, hecause
they «ill be easy to maintain, znd they can be sold with the reascnable exper-
taticn that they will ke free of flood damzge in the future. DJpe wight 1Like-
wise anticipate that the value of unelevated houses will noi escalzie so
¥+ Ty

rapidly, since they will be subject te flood damage. Because of expectatio
of flooding, maintenance and improvementy might be neglected. The condition
e

of such housing woeuld thus deteriorate. Deteriorated conditi
taticn of £lood would both zct to reduce the market value the house.

terms of the model, then. the cost of not elevating would decliine because both
igsurance rcsfs and cests for upinsunred damage would decline with the decline
in wvalue. gtg of facteors not in the medel would also decline because less
would bhe spent on maintaining and improvisg an unelevated houwsa fhar on  an
elevated house. Whether tth analysis iz morz accurate than the ons found in
the wodel probably depernds on the frequency of floccding. TPeople tend to  fowe
get the results ¢f 2 flood several vearg after iis occurrence, and to ignore

the probability of flood when deciding whether to mainfain, improve or pur-
ciase property. If flcpding iz frequent, however, there will be lese tfendency
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to forget it. If a person expects that he might be flooded once every several
years, he might adopt a "what's the use'" attitude and actually quit maintain-
ing his property. 1In this case, the property would most certainly deteriorate
and value would not escalsate along with other real estate values.

if values of unelevated houses do not escalate according to assumptions
of the model, the costs of not elevating will be lower and the net benefits of
elevation will be reduced or the expected losses will be increased. This will
lead to different coaclusions than the model currently indicates. But such
results would simply be z facior of the model itself, and perhaps would not
change our conclusions about the benefits of elevation in the real world. In
reality, if the value of unelevated houses does not rise because of thoir
flood prons character, what the homeowners veally have are "wasting” assets.
Since a house purchase is ihe greatest investment that most individuals ever
make, by allowing his sroperty to remain flood props, the homsowner is
watching his most costly investment decline in value relative to other houses
he might purchase or other investments he might make. Instead of the cests of
maintain¢ng e house as shown iz the model,; he has the costs of a diminishing
agset i the rz2al world. Thus one could make = forceful argument for a'e»a
Lione vegardless of whether chie assumption of esczlatiug velus builit icic
mcdel is correct.

A second qualification 1z that the assumption ¢f coustant rat
zubsidized faderal floed insurance and the expeciation that maximum al
coverages Jior this subsidized imsurance will rise at 3% aunually may |
false. TIn fact, as reported in the J{ommerce <C(learing Heouse iUrhan
Reports {Jans 4, 1981), the Federal Emergency daragem nt Agewncy is p,uﬁnazﬂg
£o increase the rates for cne hundred doliars of struchurazl vaiue 51»m ,wenty-

forty and for one hundred dollars of contents val

cents. These are proposed incrzases of oﬁé and
rcation for this proposal is that the Tedera: T
"hasz detevmined that the general public now bhe
gzeuu a bhale of the burden fcr subsidized insurance rz

TIAT A

raiés. in aGditiom, Fli
tizs detaymined tnat it ie nec ~qar“ te take action to brin

the r ’t"oqaﬁ ILcod
insurance program closer to 2 seif- ctg oftlng basi LS

a  sounder

ke

basys for (98 gram. subsi

i3 or L1i maximum 1n:uvanLﬁ cove ragcb do not rfse,

inc the cests of net elevaring a home. It is concsiv: at
3ibild could occur. Regsrdless ¢f whav steps are taken in this

the net vesuit would be Lo increase the attractivensss of elevaticn

Iwo final qualificationz shouid be menticned. The first is that :
it can be demonsirvated ihac slevation makes sense in purely economiz Loims,
the homeowner may not be able te afford the monthly paymenis necsssary to
for elevation. Perhaps this is simply a vestatement of the reason for this
study. 1If elevation is 2 reasonable alternative but people caanct afford it,
what assistance cam be given to maks it affordable?

p{i
1
(1]

[ORRAE

Second, there may be cases where elevation is not economically bereficial
but a homeowner wiil do it anyway. WNot all purchase decisions are purely eco-
nomic decisions, People buy Buicks when a Chevrolet would do simply bhecause
they enjey the added luxury. A person may buy a new appliance because of come
annoying feature of the old ane, even if it is still servicable and attrac-
tive. By the same token, a person might elevate a home, even if it is cleariy
not beneficial in purely economic terms, simply because he dreads going
through another flood. 1In an area where few flooé~free housing =sites are
available, elevation may be the only alternative.
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Elevating New Construction

The focus of this study has been on elevating existing structures, and
cost analysis has been limited to the act of disconnecting an existing house
from its wtilities, raising it, providing a foundation, lowering it on that
foundation and reconnecting the utilities. As we have seen, elevating an
existing house involves considerable expense, and this expense is for the pur-
pose of undoing and redoing what has already been done. The logical question
Lo ask would be how much elevation would cost if it occurred when the house
was originally constructed. This question has been considered in Elevated
Residential Structures, a guide manual published by the Federal Insurance

Administration in 1977.

This manval  contains the example of a one-slory, no-basement house with
a value of $25,000. It is located in flood zone AB, and must be constructerd
on  columns six feet high in order to be above the base flood level. The cost
at the time of conslruction is estimated at $2,458. By comparison, the cost
to elevate Lhis house after construction in 1980, using figures supplied by
the Army Corps of Engineers, Huntington, West Virginia District, is approxi-
mately  $9,500.  Even allowing for inflation from 1977 to 1980, the cost
difference is striking.

Raising this sample house at the time of construction involves consider-
able savings in insurance premiums over those applicable at ground level. The
premiums, which approximate expected annual damage, are reduced from $1,503 to
$103. By amortizing the cost of elevation with the mortgage over a
thiriy-year period at an interest rate of 9%, the net annual savings are esti-
mated at $1,186.

Houses elevated al construction can be placed on fill, or wood posts,
concrate or wood pilings or the concrete block foundations common in Kentucky.
For clevations of only a few feet, fill is probably the most economical, hut
alter about Lhree feet, the costs of (iil escalate rapidly and other tech-
nigies hoecome more economical .

the conclusion reached in Eievated Residential Structures is "that the
savings realized over the lifeiime of 2 structure by building on a raised
foundation are considerable and drdmatlc when compared with the one-time
increase in construction costs for an elevated foundation.” 7 The Kentucky
Department for Natural Resources, in its 1977 report, The Floods of April,
alsc recommended "that future structures in the unprotected flood plain be
elevated above the expected flood level." 3% Moreover, this conclusion is
built into federal law, in that a community, upon entering the regular phase
of the National Flood Insurance Program, must require that all newly con-
structed or substantially improved homes be elevated above the base flood
level. it should be the policy of every flood prone community in Kentucky to
enter the regular phase of the National Flood Insurance Program and to have
the foresight to comscientiously enforce the requirements for elevation of new
construction. By adopting such a policy, the effects of flooding can be miti-
gated for future generations. Failure to do so will be self-defeating, and as
we have seen, increase future costs for all concerned.
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CHAPTER V
GENERALIZATIONS DERIVED FROM ANALYSIS

The purpose of the foregoing analysis has been tec examine the economic
factors operating on homes that are vulnerable to flood, and thereby to deter-
mine whether it is economically advisable to elevate homes above the level of
the hundred-year flood. The following generzlizations have been derived by
examining the results of the model.
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How Much to Spend, and on Whom

Inseparable from the question of how much should be expended is the gques-
rion of who should be assisted. The lower the income of the pecson to be
assisted, the greater the assistance needed. In the case of other government
programs designed te 2scist persons in the purchase of housing, a lower income
iimit is set, below which an individval is deemed unable to afford 2z home
which satisfies the criteria of the particular housing program. An upper
income limil is aiso set, above which iz 1is deemed inapprooriste toc offer
public ascistance. Within this range. people are assisted im purchasing homes
suitable to their need and which they can afford. lower and upper limits must
alsc be set in a housing elevation program. Assuming a particular house is of
sufficient structural quality and value %o justify elevation, it must be
decided, at the lower incomz limits, how much the homecwner must pay and how

much thn state w1 subgidize, and it must be decided, at the upper limit, how
high inceome caa be before it is iuapprovriate for zthe state *¢ offer 2 sub-
sidy.
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presenl Lrend toward cutting federal expenditures, it is very possible that at
least part of these flood losses will soon be shifted back to the homeowner
through higher insurance rates. A move in this direction will increase the
need for and benefit of state attempts to subsidize elevation for its lower
income citizens.

Because such variables as income, family size, family debt, interest
rates, and other housing options would all help determine whether a family
could afford elevation and how much assistance they should be given, it would

he  extremely difficult and restrictive to set strict guidelines in statutory
langunage. A more flexible approach would be to assign responsibilities for
making decisions on assistance to an experienced administrative hody. The
Kentucky Housing Corporation has experience in housing assistance programs.
In its case, the income range of persons to be assisted is loosely defined in
the statutes and is specifically determined by policies adopted by the board
of the Kentucky Housing Corporation. The General Assembly could leave deci-
sions on whom Lo assist up to an administrative body, or it could specify the
range of income levels of persons it wished to assist, and allow an adminis-
trative body to make individual determinations within the range of income
levels.

How Lo Raise the Money

If the State wishes to assist homeowners to elevate their homes by pro-
viding incentives, there are two basic things it can do. [t can provide money
through several avenues, or it can secure below market interest rates for hor-
rowers.  The State might provide money through income tax credits or deduc-
tions. U could appropriate money Lo Lhe housing development fund of the Ken-
Lucky Housing Corporation, and allow the Corporation to provide grants or loan
write-downs, or it might provide granis trom its federal revenue sharing allo-
cation. The State can secure below market interest rates by authorizing bond-
ing capacity to the Kentucky Housing Corporation, which can issue tax free
mortgage subsidy bonds when market conditions are optimal.

The State can use its powers in combination, or add them to the financial
resources which might be available to local governments. For example, it
might combine tax credits or appropriations with low interest loans provided
through the Kentucky Housing Corporation. It might also couple Kentucky Hous-
ing Corporation loans with federal grant money available to cities through
Community Development Block Grants or other federal grant programs. The State
might also add its own revenue sharing dollars to low interest KHC loans in
order Lo bring program costs to the levels homeowners can afford.

If the State would appropriate money or use federal revenue sharing for
elevation grants, or 1if Jlocal governments would allocate federal grants to
housing elevation, then persons of very low income could be assisted. If
grants or appropriations are not available and the State must depend upon
loans through the Kentucky Housing Corporation, then the income range of per-
sons to be assisted will be determined by the interest rates which prevail at
the time bonds are issued.
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CHAPTER VI

ALTERNATIVES

Income Tax Credits

House Resolution 137 specifically addresses itself tc the possibiiity of
income tax deductions as a methcd of providing financial incentives for the
elevation of existing housing. There are several considerations which should
be kept in mind before examining the possible use of income tax deductions.
The first relates to budgeting. There is no way to predict how many people
will take advantage of a tax credit, so costs are indeterminable. The second
relates to administration. The individual income tax for one year would usu-
aily be less <than the amount of assistance needed for elevating a home.
Therefore, tax credits wouid have to be spread over z number of vears, and
taxpayers "tracked" over the period during which credits wouid be earned. The
third relates direcily to the questiorns discussed above of who can be assisted
and how much assistance should be offered. People pay income tax in propor-
tion to their income. The less income z person makes, the greater his need
for assistance, but the less assistance possible through income tax deductioms
or credit. Conversely, the more income a person makes, the greater the oppor-
tunity fo assist hiw lbrough income tax deductions or credits, but the smailer

his neead. The people whe need governmental assistance the most ars the most
difficult to assisat in 2nv substantial way through itax deduciions. The wvos-
sibilities for assisitance through tzx deductions can be more clearly under-
stood by examining Tablzs 7 and 8.

Table 7 indicestes the Laxes which are paid by individusls with net
incomes vrangimg from §2,000 tfeo $20,000 anncally, ov, using the ghort form,
adjusted gross inco of 83,000 to ;8 000. It cen be seen that the mest
assistance which o= ‘ered to ap individoal of 38,000 net income is 5280,
or 8240 if he ifakes eductions. 1If there are more family members than
two, the tax decii r and the assistance pessible throygh ‘its
declines. The indi 21 with a family and z net income of §$8, G-
ably need more than (240 annval assistance if he were to ﬂ*evaLh hiz home at
a minimum cost of §3,8CGC. If income ware doubled, to & net figure of 316,009,
we can see that the individusl with two fax GCCUftLDn~ cound 5& assisted to,
at most, §7Z0. It is almost certainly the case, hoewever, thei this iandividual

would not need all of his poteatisl assistance turcugh the tax system, whils
his less fortunate couaterpari would have & shortage of potentd
assistance.

Examination of Table 8§ reveals what it actualiy costs to elevate ihe
homes discussed in our model on a vearly cor monthly basis for fifteesn- or
thirty~year terms. Assuming one can get a 12% loan, it costs, in round f£iI
ures, $60 a month to amortize 2 $5,800 mortgage over a thirtv-yesr pariocd, a
$70 a month to zmortize it over fiftesn years. E 57,500 loam would cost §77
or $90 a2 month for thirty or fifteen years respeciiveiy. A person of 58,050
net income with two Lzx deductions could be zssisted through tex credits no
more than $20 a month., Whether he could shoulder the remaining $30 or $70 a
month necessary to amcrtize a $5,800 or $7,500 ioan in fifteen years would
Gepend on the extent of his other debpts, but it is immediately apparent that
he would have difficulty. If his nef income were 516,000, ne could be
assisted as much as $60 2 menth, which would be two-thirds of the cost of a



TABLE 7

KENTUCKY INCOME TAXES

TAX ON NET INCOME ~ KRS 141.020 SHORT FORM, TAX ON
ADJUSTED GROSS INCOME
KRS 141.023

CUMULATIVE TAX ON CUMULATIVE  CUMULATIVE CUMULATIVE  CUMULATIVE
INCOME INCREMENTS  TAX TAX, 2 CREDITS TAX . TAX, 2 CREDITS
$ 3,000 20/$1,000 60 20 46.50 6.50
$ 4,000 30 90 50 69.75 29.75
$ 5,000 40 130 90 103.00 63.00
$ 6,000 50 180 140 146.25 106.25
$ 7,000 50 230 190 196.25 156.25
$ 8,000 50 280 240 246.25 206.25
$ 9,000 60 340 300 - ~
$10,000 60 400 360 - -
$11,000 60 460 420 o -
$12,000 60 520 480 = ~
$13,000 60 580 540 - -
314,000 60 640 600 - -
$15,000 60 700 660 ~ -
$16,000 60 760 720 ~ -
$17,000 60 820 780 - -
318,000 60 880 840 - -
$19,000 60 940 900 - -
$20,000 60 1,000 960 - -



TABLE 8

YEARLY AND MONTHLY MORTGAGE PAYMENTS, BY MORTGAGE AMOUNT, INTEREST, AND TERM

30 year 15 vear

INTEREST LEVEL MORTGAGE AMOUNT YEARLY MONTHLY YEARLY MONTHLY
6%, $ 5,800 $ 417 $ 34.75 $ 587 $ 48.97
9%, $ 5,800 $ 560 $ 46.66 $ 705 $ 58.75
12% $ 5,800 $ 716 $ 59.66 $ 835 $ 59.58
15% $ 5,800 $ 880 $ 73.33 $ 974 $ 81.18
6% $ 6,190 $ 445 $ 37.08 $ 627 $ 52.25
9% $ 6,190 $ 598 $ 45.83 $ 754 $ 62.83
12% $ 6,190 $ 764 $ 63.66 § 893 $ 74.47
15% $ 6,190 $ 939 $ 78.27 $1,040 $ 86.63
6% $ 7,300 $ 526 $ 43.83 $ 739 $ 61.58
9% $ 7,300 $ 705 $ 58.75 $ 888 $ 74.00
12% $ 7,300 $ 901 $ 75.08 $1,051 $ 87.58
15% $ 7,300 $1,108 $ 92.33 $1,226 $102.17
6% $ 7,500 $ 539 $ 44,91 $ 759 $ 63.25
9% $ 7,500 $ 724 $ 60.33 $ 912 $ 76.00
12% $ 7,500 $ 926 $ 77.1 $7,080 $ 90.00
15% $ 7,500 $1,138 $ 94.83 $1,260 $104.97
6% $ 8,190 $ 589 $ 49.08 $ 830 $ 65.16
9% $ 8,190 $ 791 $ 65.9) $ 998 $ 83.15
12% $ 8,190 $1,013 $ 84.25 $1,181 $ 68.4°
15% $ 8,190 $1,243 $103.56 $1,376 $114.63
9 $10,500 $ 755 $ 62.91 $1,063 $ 88.58
9% $10,500 $1,014 $ 84.50 $1,278 $105.50
12% $10,500 $1,296 $108.00 $1,512 $126.00
15% $10,500 $1,593 $132.75 $1,764 $146.96
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$7,500 loan at 12%, amortized over fifteen years. He would not need, nor
would we expect the state to offer, this level of assistance. The example
illustrates the problem with tax credits as an incentive for elevation.

It might be argued that persons in the ten to twenty thousand dollar net
income range should be those targeted for assistance through tax credits. it
would appear that taxpayers im this income range could receive meaningful
assistance in this manner. If this approach is taken, however, the policy
question remains of how or whether to assist homeowners with less than §10,000
net income; whcse neads =zve likely greater than those in the higher income
range.

A Tax-exempt Mortgage Bond Izsue
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ment (now Community and Regional Development), in administering federal disas-
ter relief money after the 1978 floods, found it practical to elevate only
about 10% of one hundred and thirty homes assisted. Perhaps a program focused
specifically on elevation or relocation would have resulted in a higher per-
centage, but it may also be the case that a variety of factors, including the
nature of existing housing and the scarcity of suitable building sites would
constrain any housing elevation or relocation program.

A bond 1issue for home improvement and elevations would be subject to a
number of restrictions in order to be ecomomically feasible, satisfy federal
law and be attractive to ianvestors. For example, the Federal lMortgage Subsidy
Bond Act of 1980 will not permit an interest spread of more than 1% between
the rate at which the Housing Corporation borrows money and the rate which it
charges its borrowers. This 1% difference probably would not be sufficieat to
meet the administrative costs of the Corporation. Thus a supplement from the
reserves of the Corporation or an appropriation from the state would be neces-
sary to make a bond issue feasible.

Other restrictions include restriction of loans to owner occupants, and
a $15,000 1limi:t on loan azmount. Landlords desiving to protect property for
their tenants would aot be able to use the Corporation as a source of funding.
The restriction on lecan amount woulé not be a hindrance in most cases, but
elevation costs of some homes, when combined with other necessary propertiy
improvemenis, could excead §15,000.

The maximum term cn bonds to finance improvement or elevation of existing
housing would be fifteen vyears. This means that mortgages woulé have Lo be
amoriized over a fifteen-~year term rather than the thirty-vear term used in
cur modesl. As Table & illusirates, however, monthiy payments for a
fifteen-yesar loan 2wz mnot drastically higher than those for a thirt Cy-year
lcan. In fact, when the loan is amortized more rapidl Y, less interest is paid
anc¢ the total costs of clevation are reduced. This makes elevation a more
ccoromic alternative. Another consideration, however, is that any increase ia
montily  paywenis  will opush some homeowners out cof the market. The

iifteea-year liwit will mean that some homeowners will need additiomal subsidy
if they are to :

Curren rates in the tax-exempt bond market are hnigh, simply
-

- high in ali markets. A recent nome improvement
bond issue of the Hew qersey Mortgage Finance Agency cost that ageancy 13.5%
interest, and the agency's borrowers will have to pay 14.5% for their loams.
In addition, the state had Zo contribute one million dollars to meet costs
2bove those covered by the iaterest sprsad Discussions with ¥entucky con-
tractors who elevate hancs revealed that wheq private market interest rates
were arocund 8 to 2%, many persons financed housing elevaticns without govern-
ment zssistance. Waen interest rates rose above §.5%, however, this private
market activity ceased. If this experience can be generalized, it appears
that the Kentucky Housing Corporation would have to wait for more favorable
market conditions befors going to the bond market. Otherwise the degree of
subsidy requirec¢ tc make locans attractive to consumers would be very costly.

ar

it is assumed that most of the homes to be elevated would alr=ady be
morigaged. The bond issue would have to guarantee a second mortgage, as
security to lenders, on these homes. Without the second mortgage guarantee,
the rate to the borrower would rise. If there were not a mortgage already,
the borrower would offer 2 first mortgage.
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after the 1982 session of the General Assembly, may or may not have the bond-
ing capacity to issue bonds for housing elevation. Interest rates in both the
private and public money markets may remain high 'in the future, making it
difficult to support any housing programs, or they may return to the more mod-
erate rates of the recent past, making it less difficult to provide assistance
te those who need it. Therefore, a sensible approach to program design at
this time is to work in broad outlines, attempting to identify and provide
basic resources, and to take the necessary legislative actions to allow state
and local governments to react flexibly to changes which may occur in the
economy and in federal programs relating to our needs.

Recommendations

This study has been prepared at a time when serious tevenue shortfalls
are being experienced by state government and existing programs are being cut
back. It would be ignoring reality, therefore, to suggest that large sums be
appropriated for housing elevation programs. The future of federal grants for
local and state governments is uncertain, but it is more likely that federal
money than state money will be available for housing elevation.. While the
Kentucky Housing Corporation is presently subject to higher than ordinary
interest rates, it remaias the most effective tLool for long-range programming
because of its consistent ability to lend at below market rates. It should be
viewed as the primary and continuing source of housing elevation funds; other
revenue sources, state and federal, should be integrated with KHC programs as
they become available. 1In this general context the following recommendations
are offered:

1. The General Assembly should give the Kentucky Housing Corporation addi-
tional bonding capacity for the specific purpese of housing elewvation,
within a more general program of home improvement.

a. The Corporation should be given enough additional bonding capacity to
allow it to achieve economies of scale in its operations. Up to 35
million of this beonding capacity should be set aside for elevation,
and program efforts should be reviewed during the 1984 legislative
session.

b. The Kentucky Housing Corporation should require that all assistad
homes be raised in accerdance with the standards of the National
Flood Insurance Program, so that they will gualify for flocd insur-
ance premiums at the unsubsidized actuvarial rate. This provision
will require the use of the flood insurance rate maps prepared by the
Federal Insurance Administration. These maps are not yet available
for all flood prone communities, and a community would be 1ineligible
for flood mitigation assistance until it received its map.

2. The elevation program should be limited to houses of sufficient quality
and value to justify elevation. Techniques similar to those used in this
study, coupled with field inspections by qualified personnel, should be
used to determine those homes for which elevation is a practical alterna-
tive.

a. It should be required that houses, after elevation, meet certain

quality standards relating to plumbing, structural integrity, elec-
trical wiring and general state of repair. Standards should not be
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so high as to deny elevation to homes providing safe and sanitacy
housing generally acceptable in areas in which they are located.

b. In determining which homes qualify for elevation, there should be
flexibiiity te accommodate the vaiues and supply in local housing
markets, chevges in the national economy as they affect housing, and
changes in the costs of the National Flood f{nsurance Program.

Kentucky Housing coerporation programs shiould be integrated, through co-

cperation with the Depzrtment of Community and Regional De
local government commuaity develeopment programs. The Deoa
munity ané Regilonai Development, as the sdministering zze
federal community development block grants, should en
governments Lo regussi funds for housing elevation in %hs
for fedexal zranis.
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. KHC assistance for housing elevation should be offered to homeowners who
meet the Corporation's existing guidelines for mortgage assistance. Cur-
rent guidelines establish maximum income levels of $17,500 for a single
individual and $18,500 for a married couple. One thousand dollars is
added for each child, and $1,500 is added for certain counties in eastern
Kentucky. These guidelines will enable the program to reach those at the
lower end of the market who could not proceed without assistance, and
will limit the program at the upper end at income figures generally
accepted in public policy discussions.
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GENERAL ASSEMBLY

COMMONWEALTH OF KENTUCKY
REGULAR SESSION 1980

House Resolution No. 37

March 13, 1980

The {oliowing bill was reported io the Senate from the House gnd ordered

t¢ be printed.
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A CONCURRENT RESOLUTION directing a study of incentives

0o encourage floodproofing.

WHEREAS, the stream system and waterways of the
Commonwealtlh are amcng the most extensive of any
the union; and

WHEREAS, histericaily for manyv reasons. including
e need o ne near water trausportaticon routes and vhe
lack of other availabiz land, housing and businessas have
located in areas subiect to fiooding; and

WHEREAS . cver the years as development has

from pericdic floonding have incrgased; and
WHFREAS, there is & n2ed fc protect property onr-

renvly Located withidn the ticed pisin in corder io kesp to

L

2 minimum flecod

MOW, THEREFORE,

H

Be Lt rescived by the House of Representatives of %Zhe

the Commonwealth of Kentucky, the

Senate concurring therein:

Section 1. That the Leglslative Research Commission
is directed to conduct a study of the possible incentives

fer floodproofing, including income tax deductions and



[a¥]
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other measures consistent with federal insurance adminis-
tration regulations.

section 2. That the study, along with any recom-
mendations, shall be reported to the appropriate interim
joint committees not later than December 1, 1980.

Section 3. Staff services to be utilized in
completing this study are estimated to cost $7000. These
staff services shall be provided from the regular Cemmis-
sion budget and are subject to the limitations and other

research responsibilities of the Commission.
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